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Abstract 

Texas is an important producer of industrial mineral resources that are used widely by the state’s 

growing population, typically ranking in the top five states in terms of annual production value. 

These varied resources are used extensively in construction and chemical industries, and their 

production and consumption rates typically are a direct reflection of the state’s economic vitality. 

The total value of Texas’ industrial mineral production reached a peak of $3.4 billion in 2008. 

More than 90% of current Texas industrial mineral value is from the production of cement, 

crushed stone, and construction sand and gravel. 

Texas produces more crushed stone than any other state with more than 200 quarries; an equal 

number of operations produce sand and gravel from unconsolidated surface deposits. Cement is 

the most valuable Texas industrial mineral with current annual production valued at more than 

$1 billion. Production of industrial chemicals constitutes a smaller component of Texas’ 

industrial mineral production. The salt and lime industries are the most significant, with annual 

production of each reaching more than $130 million. Zeolites, specialty clays, sodium sulfate, 

helium, and talc are additional chemical materials produced in the state. Texas has long been the 

leading sulfur-producing state, but now sulfur is recovered from “sour” crude oil and natural gas 

refineries. 

Industrial mineral production areas typically are those where favorable geologic units occur at or 

near the surface relatively near population centers and/or favorable transportation networks. 

These essential mineral resources are products of past geologic events that have affected this 

portion of the Earth’s crust. Mesoproterozoic plate tectonic processes constructed a mountain 

belt about 1.1 to 1.2 billion years ago. Subsequent uplift resulted in the exposure of these 

metamorphic rocks and granites in central and west Texas to form sources of dimension stone 

and talc. Shallow marine environments during the Cambrian-Ordovician, Permian, and 

Cretaceous periods produced extensive carbonate strata that form the Edwards Plateau and other 

surface belts of limestone that are essential to crushed stone, cement, and lime production. 

Extensive Jurassic evaporites, present under the Texas Coastal Plain, have been deformed into 

salt domes that are sites for salt production. 
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Surface deposits of Cenozoic age blanket older deposits in much of Texas and provide many 

valuable industrial mineral resources. Cenozoic strata were deposited by river and coastal 

processes that distributed gravels, sands, and muds eroded from the Rocky Mountains and the 

continental interior. Deposition of these thick sedimentary successions extended the Texas 

shoreline and built the Coastal Plain. These Coastal Plain sediments are sources of common clay 

for brick and ceramic manufacture. Volcanic ash provided unusual Coastal Plain sediments that 

were altered to valuable zeolites, bentonites, and other clay deposits. Unconsolidated alluvial 

deposits of Texas’ major river systems are important sources of industrial sand and construction 

sand and gravel. 

Introduction 

The varied Earth materials that form the diverse surface formations of Texas provide many 

valuable industrial rocks and minerals used by modern society. Use of Earth materials by Texas 

residents started in prehistory, with the use of clay for pottery, flint for projectile points and 

tools, grinding stones for food production, and many other uses of local rocks and minerals (e.g. 

www.texasbeyondhistory.net/). European settlers likewise made use of native materials in the 

construction of dwellings and fortifications, as well as other daily uses.  

Today Texas is an important producer of industrial mineral resources, typically ranking in the 

top five states in terms of annual production value of nonfuel minerals (minerals. 

usgs.gov/minerals/). These varied resources are used extensively by the state’s ever-growing 

population for the construction and chemical industries, and their production typically reflects 

the state’s economic vitality. Soils and water that are essential to agricultural and forest 

industries also can be considered in the context of the state’s industrial mineral endowment. 

Industrial mineral consumption typically tracks regional population trends, and thus is affected 

by the more than doubling of Texas’ population in the last 40 years to its current 26 million 

residents (Fig. 1).  Production of industrial minerals slows in response to regional or global 

economic downturns and escalates in response to economic recovery (Fig. 1). 

Industrial mineral consumption is focused on the five major metropolitan areas of the state—

Houston, Dallas-Fort Worth, San Antonio, Austin, and El Paso—that comprise more than 17 

million residents (txsdc.utsa.edu/). The four most populous cities, as well as a number of smaller 

metropolitan regions, occur in the eastern third of the state. The interplay between this focused 

demand and the presence of favorable surface geology capable of supplying these needed 

materials dominates the pattern of industrial mineral production in Texas (Fig. 2). 

Industrial rocks and minerals are produced in essentially all 254 counties in Texas, principally 

related to local construction and industrial activities. Industrial mineral production provides local 

employment, and unusual mineral concentrations provide specialty products for regional, 

national, and international distribution. For low unit value industrial raw materials, near-coastal 

consumption sites may facilitate bulk oceanic transport of international raw materials, in 

competition with regional land sources that require truck or train transport that is more expensive 
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per unit. As the principal example, Langer (2002) estimated that 12% of the aggregate supply for 

the Houston market was imported. 

 

Figure 1.  Growth of Texas population and industrial minerals production from 1970 to 2010. Data 

compiled from the Texas State Data Center txsdc.utsa.edu/and the U.S. Geological Survey 

minerals.usgs.gov/minerals/pubs/state/tx.html. Updated from Kyle (2008). 

Texas Construction and Industrial Materials 

Crushed stone, sand, and gravel, that are consumed in large quantities by the construction 

industry, dominate annual state production in terms of tonnage and total value (Fig. 3). Texas 

produces more crushed stone than any other state with more than 200 quarries typically with a 

total annual production value approaching $1 billion. An equal number of operations produce 

sand and gravel from unconsolidated surface deposits (minerals.usgs.gov/minerals/ 

pubs/state/tx.html). Although limestone is the most common crushed stone in Texas (Fig. 4A), 

unusual aggregates are produced from a Cenozoic granitic laccolith at Sierra Blanca in west 

Texas and from Cretaceous “trap rock” intrusions in the Uvalde area (Fig. 4B) for railroad bases, 

pavement coatings, and glass products.  

Cement, another vital construction material with limestone and clay serving as the key raw 

materials, is by far the most valuable industrial mineral product in Texas. Current annual 

production is valued at more than $1 billion (Fig. 3). Because of its immediate and regional use 

in the construction industry, cement production is a revealing commodity that tracks the strength 

of local and regional economies. Texas’ 12 cement plants are mostly associated with the 

extensive Cretaceous limestones of the Edwards Plateau in central Texas (Fig. 2) that are near 
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major consumption centers and transportation networks. Currently, cement imported from 

contiguous Mexico supplies the greater El Paso market. 

 

 

Figure 2.  Generalized geologic map of Texas showing location of major industrial minerals producers. 

Modified from Kyle (2008). 
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Figure 3.  Value (million $) of Texas industrial minerals production for 2008 totaling $3.4 billion.  

“Other” includes brucite, clays (ball, bentonite, common, Fuller’s earth, kaolinite), 

dimension stone, natural gemstones, gypsum, helium, talc, and zeolites. Data from the U.S. 

Geological Survey, minerals.usgs.gov/minerals/pubs/state/tx.html. 

 

 

 

Figure 4.  Texas aggregate quarries. A. Aerial view of the Texas Crushed Stone quarry in Cretaceous 

limestone at Georgetown, Texas; B. Knippa trap rock quarry in Cretaceous columnar basalt 

near Uvalde, Texas. 
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Gypsum is used mainly in plaster and wallboard in building interiors, as well as in cement 

manufacture. Most commercial Texas production is from Permian evaporitic strata of north-

central Texas (Fig. 2); extensive Permian gypsum deposits of the Delaware Basin in west Texas 

are not produced at present. Cretaceous gypsum deposits on the Edwards Plateau are used 

primarily in the local cement industry. Synthetic gypsum is produced from flue gas 

desulfurization for air quality reasons and represents an increasing competitor for natural gypsum 

in a variety of uses. Clays of various types largely in the Coastal Plain (Fig. 2) are used in many 

products, with common clay consumed in large quantities in the manufacture of bricks and tile.  

Several geologic types of dimension stone, mostly for monuments and building exteriors but 

with growing high-end residential use, are produced in Texas (Fig. 2; Garner, 1992). The largest 

volume production is the Precambrian granites of the Llano Uplift of central Texas; these 

attractive stones were used to build the Texas state capitol (Fig. 5A) and numerous other state 

and county government buildings. Cretaceous grainstone and fossil-moldic limestones are also 

popular local architectural stones (Fig. 5B), with lesser use of grainstones and red sandstones of 

other geologic ages (Fig. 2). 

Developments in one industry may have interrelated effects in others. A timely example is the 

recent growth in production of petroleum from “unconventional” reservoirs, particularly the 

striking expansion of directional drilling and hydraulic fracturing techniques to allow production 

of natural gas from shale formations. Texas has multiple unconventional petroleum plays, and 

the production of industrial sands for proppants to keep hydraulic fracture networks open has 

doubled in the past decade (Fig. 6). One of Texas’ major frac sand-producing areas is near Voca, 

Texas, where sands are produced from the Cambrian Hickory Sandstone on the northwestern 

flank of the Llano Uplift. Despite its great age, the Hickory remains friable along the flanks of 

the Llano Uplift where it was never buried deeply. Because of its poorly cemented nature and the 

occurrence of well-rounded quartz grains in a variety of sizes appropriate for various proppant 

applications (Kyle and McBride, 2013), the Hickory in the Voca area has been a source of 

industrial sand for several decades (Barnes and Schofield, 1964), and production has steadily 

increased. Production generally is from a near-surface 50- to 65-ft interval in the lower Hickory.  
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Figure 5.  Texas dimension stone uses.  A. Texas capitol building (North face) in Austin constructed of 

Central Texas granite; B. Exterior of the Jackson Geology Building at The University of 

Texas at Austin faced with Cretaceous limestone (Cordoba Shell and Cordoba Cream). 

 

Figure 6.  Texas industrial sand production from 2000 to 2010.  These data include all types of 

industrial sands, and current prices of hydraulic fracturing sands are considerably higher 

than the average value shown.  Data from the U.S. Geological Survey, minerals. 

usgs.gov/minerals/pubs/state/tx.html - myb 
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Texas Chemical Minerals 

Many industrial minerals are used in chemical industries, with uses ranging from specific 

industrial applications to serving as the source of valuable elements. Production of industrial 

minerals for these industries constitutes a smaller, but significant, component of Texas’ mineral 

resource production (Fig. 3). Salt—sodium chloride—is used for diverse purposes, but most of it 

is produced as rock salt or brines from Texas salt domes as a source of chlorine for the 

manufacture of hydrochloric acid, a widely used industrial chemical. The Hockley dome in the 

Houston area and the Grand Saline dome in the East Texas Basin currently are the only Texas 

producers of salt from underground mines (Fig. 2). Salt is Texas’ largest tonnage chemical 

material industry with its current annual value reaching more than $150 million (Fig. 3).  

Specialty clays, zeolites, sodium sulfate, helium, and talc are additional chemical materials 

produced in Texas (Fig. 2). Although most of Texas clay production is common clay for 

manufacture of bricks and other building materials, specialty clays are produced locally. 

Bentonitic clays are produced in the central Gulf Coast (Fig. 2) for diverse uses in industrial 

processes including drilling fluids and refining of vegetable oils. Ball and kaolin clays are used 

as fillers and coating agents in the rubber and paper industry and in ceramic products. A single 

producer in the south-central Gulf Coast markets zeolites for their ion-exchange capacity, as used 

in water treatment and other purification processes (Fig. 2). 

In addition to its importance in the construction industry, limestone also has many chemical uses, 

including flue-gas desulfurization of sulfur dioxide from coal-fired power plants. This process 

produces synthetic gypsum that is becoming an alternative to natural gypsum for wallboard and 

cement manufacture. Lime—calcium oxide produced by calcining limestone—has many uses, 

including water purification, paper manufacture, and sugar refining. Lime is the second most 

valuable Texas’ industrial chemical product with a current value of more than $120 million (Fig. 

3). Lime production facilities tend to be located in the same areas as cement plants, reflecting the 

availability of high-purity limestone (Fig. 2). 

Sulfur is another important industrial chemical that is used principally for the manufacture of 

sulfuric acid. Sulfur was once produced in large quantities from native sulfur deposits that 

resulted from microbial alteration of calcium sulfate in Coastal Plain salt-dome cap rocks and in 

the Permian evaporite strata in west Texas (Kyle, 1999, 2002). These deposits were extracted via 

the Frasch process, which involves injecting superheated water into the sulfur-bearing formation 

to liquefy the sulfur so that it could be pumped to the surface. These types of deposits ceased to 

be economically viable with the expansion of nondiscretionary sulfur production related to the 

Clean Air Act (Fig. 7; Kyle, 2002), with the last Texas production from the Culberson deposit in 

west Texas in 1999. Now sulfur is produced in more than 60 refineries of “sour” crude oil and 

natural gas from Texas and imported sources (Fig. 2). Although no longer tallied under state 

industrial mineral production, Texas remains the leading U.S. sulfur-producing state, with 3.1 

million tonnes in 2010 accounting for more than one-third of U.S. production (Fig. 8). 
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A variety of other industrial minerals have been produced from Texas deposits for the chemical 

industries (Fig. 2). Talc deposits in the Allamoore district of west Texas are mined for fillers in 

ceramic, paper, plastic, and rubber products (Fig. 9). The principal domestic source of helium is 

supplied from natural gas in the Texas Panhandle fields. Sodium sulfate is produced from brines 

underlying alkaline lakes in west Texas (Fig. 2). 

 

Figure 7.  U.S. sulfur production from 1970 through 2010 showing end of discretionary Frasch 

production and current dominance of nondiscretionary recovered sulfur. Data from the U.S. 

Geological Survey minerals.usgs.gov/minerals/pubs/commodity/sulfur/, updated from Kyle 

(2002).   

 

Figure 8.  U.S. sulfur production by state for 2010. Data from the U.S. Geological Survey 

minerals.usgs.gov/minerals/pubs/commodity/sulfur/.  
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Not represented in any of the current production are many other occurrences of metallic and 

industrial minerals, notably in west Texas and in the Llano Uplift of central Texas (e.g. Price et 

al., 1983; Kyle, 2000; Becker and Kyle, 2011). Some of these deposits have had minor 

production, but most known deposits are currently inactive. However, silver production from the 

Shafter deposit in Presidio County resumed production in mid-2012 (www.aurcana. 

com/s/Shafter.asp). The current mining is from the downdip extension of the ore zone of the 

Presidio mine that was in production from 1883 until the early 1940s. The Red Hills deposit in 

the western part of the Shafter district was the site of an extensive drilling program in 2011 to 

evaluate the copper and molybdenum resources (Tietz, 2012).  The Red Hills deposit is the 

easternmost Laramide porphyry deposit of the type that is mined extensively elsewhere in 

southwestern North America (Gilmer et al., 2003).  

The Round Top beryllium-uranium-rare earth element deposit near Sierra Blanca in Hudspeth 

County currently is being reevaluated (trer.com/), building on an extensive exploration program 

for beryllium in the 1980s (Fig. 10). Round Top exploration has been boosted by the current 

emphasis on developing domestic REE sources to counter restricted supply from foreign sources. 

 

 

Figure 9.  Exposure of talc along the Streeruwitz Thrust, Texola mine, Allamoore talc district, 

Hudspeth County, Texas. From Davis (2007). 
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Geology of Major Producing Regions 

Most industrial minerals are relatively common Earth materials that can only be produced 

commercially by relatively low-cost surface extraction and processing techniques. Thus, 

industrial mineral production areas typically represent where favorable geologic units occur at 

the surface near the population centers that will consume the products, or where there is a 

transportation advantage to get these products to regional, national, or global markets. 

All of these essential mineral resources are products of past geologic events that have affected 

this portion of the Earth’s crust. Ancient plate tectonic processes created a vast mountain range, 

the deeply eroded roots of which are represented by the Precambrian metamorphic rocks and 

granites exposed in the Llano region of central Texas and smaller exposures in west Texas. 

These igneous and metamorphic rock units are sources of diverse construction and chemical 

materials, ranging from dimension stone (Fig. 5) to talc (Fig. 9). 

Texas was covered by shallow seas during the early Paleozoic (Cambrian-Ordovician), the late 

Paleozoic (Permian), and the late Mesozoic (Cretaceous). These environments produced the 

extensive carbonate strata that form the Edwards Plateau and other surface belts of limestone that 

are essential to Texas’ crushed stone, cement, and lime production (Figs. 2, 4A).  

Evaporation of these shallow seas in the Permian and Cretaceous also produced local gypsum 

deposits. Even more extensive lower Mesozoic evaporites, present under the Texas Coastal 

Plain, have been deformed into local salt domes that supply salt via underground mines and brine 

operations (Kyle, 1999; Fig. 2). Sulfur was once produced in large quantities from alteration 

zones related to microbial sulfate-reduction in Coastal Plain salt-dome cap rocks and in the 

Permian evaporites in west Texas (Kyle, 2002).  

Surface deposits of Cenozoic age blanket older deposits in much of Texas and provide many 

valuable industrial mineral resources. Cenozoic strata were deposited by river and coastal 

processes that distributed gravels, sands, and muds eroded from the ancestral Rocky Mountains 

and the continental interior. Deposition of these thick sedimentary sequences built the Coastal 

Plain and extended the Texas shoreline to its current position (and beyond during the glacial 

period that resulted in lower sea level 18,000 years ago). Coastal Plain sediments are also the 

source of much of the clay used in brick and ceramics. Most construction sand and gravel and 

industrial sand are produced from the unconsolidated alluvial deposits of Texas’ major river 

systems (Fig. 2). 

Trans-Pecos Texas, arguably the most diverse geologic region of Texas, including exposures of 

the oldest rocks in the state, has been affected by several younger tectonic events. This area 

includes the eastern margin of the Laramide (Rocky Mountain) orogeny and the extensional 

tectonic regime that remains active. The talc deposits in the Allamoore district are associated 
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with complex tectonic and fluid events along the 1.0 billion-year-old Streeruwitz thrust (Fig. 9; 

Davis, 2007). In the early to mid-Cenozoic, the region was the site of extensive magmatism, 

including explosive volcanic centers. Hydrothermal systems associated with this magmatic 

activity produced a variety of hydrothermal mineral deposits, including concentrations of zinc, 

lead, silver, and mercury, as well as industrial minerals such as fluorspar (Fig. 11) with local 

enrichment of beryllium, uranium, and rare earth elements (Price et al., 1983; Kyle, 1990).  

Many of these deposits occur as replacements of Cretaceous limestones (Fig. 11), but the silver 

and associated mineralization at Shafter occurs as a stratabound zone in karsted Permian 

carbonates just below the pre-Cretaceous unconformity. 

Volcanic ash from mid-Cenozoic eruptions in Trans-Pecos Texas and elsewhere in southwestern 

North America supplied unusual Coastal Plain sediments that were altered to valuable industrial 

zeolites, bentonites, and other clay deposits. Tertiary volcanic ash also was the source of uranium 

that was concentrated by groundwater to form Texas uranium deposits in the south Texas Coastal 

Plain (Galloway, 1977). 

 

 

 

Figure 10.  Panorama of the northeast flank of the Round Top laccolith in Hudspeth County showing 

drill roads related to the 1980s exploration program for beryllium. 
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Figure 11.  Replacement fluorspar concentrations in Cretaceous limestone, Christmas Mountains 

fluorspar district, Brewster County, Texas. Mining took place in the 1980s. 

Conclusions 

Texas’ industrial mineral production typically contributes more than three billion dollars to the 

state economy annually. About 90% of current state industrial mineral value is from the 

production of cement, crushed stone, and construction sand and gravel. Industrial mineral 

production provides local employment, and unusual mineral concentrations provide specialty 

products for broader distribution. 

Increased production and consumption of industrial mineral resources is tied to regional 

population increases, a trend that seems likely to continue because the state’s population is 

predicted to double in the next 50 years (txsdc.utsa.edu/). Near-coastal major consumption sites 

may experience increased supply of bulk industrial raw materials via oceanic transport from 

international sources, in competition with regional land sources and transport.  Developments in 

other resource industries, as well as governmental regulation, can have major impacts on 

industrial minerals production and consumption issues. 

Texas’ abundant and varied industrial mineral resources are products of a geologic history 

affecting this part of the Earth’s crust for more than a billion years. Understanding the geologic 

and economic framework about Earth resources allows for more informed decisions about the 

societal issues that Texas will face in the future. 



Volume 7—Austin Geological Society Bulletin—2011         42 

Acknowledgments 

I am grateful to various mining companies that have allowed access to their properties for 

educational and research purposes for the past several decades. Thanks also to many students and 

other colleagues who contributed to studies of specific Texas mineral resources. Brent Elliott 

generously reviewed an earlier draft of this manuscript.  

References Cited 

Barnes, V.E., and Schofield, D.A., 1964, Potential low-grade iron ore and hydraulic-fracturing 

sand in Cambrian sandstones, northwestern Llano region, Texas: University of Texas at Austin, 

Bureau of Economic Geology, Report of Investigations No. 53, 58 p. 

Becker, G.R., and Kyle, J.R., 2011, Geographic distribution of metal and industrial minerals 

occurrences in Trans-Pecos Texas and border regions:  A Google Earth® database and 

compilation: University of Texas at Austin, Bureau of Economic Geology www.beg.utexas. 

edu/transpecos/index.htm 

Davis, B.R., 2007, Complex structural and fluid flow evolution along the Grenville Front, Trans-

Pecos Texas: The University of Texas at Austin, unpublished M.S. thesis, 231 p. 

Galloway, W.E., 1977, Catahoula Formation of the Texas Coastal Plain: depositional systems, 

composition, structural development, ground-water flow history, and uranium distribution: 

University of Texas at Austin, Bureau of Economic Geology, Report of Investigations No. 87, 59 

p.  

Garner, L.E., 1992, The dimension stone industry of Texas: University of Texas at Austin, 

Bureau of Economic Geology, Mineral Resource Circular 82, 16 p. 

Gilmer, A.K., Kyle, J.R., Connelly, J.N., Mathur, R.D., and Henry, C.D., 2003, Extension of 

Laramide magmatism in southwestern North America into Trans-Pecos Texas: Geology, v. 31, p. 

447-450. 

Kyle, J.R., ed., 1990, Industrial mineral resources of the Delaware Basin, Texas and New 

Mexico: Society of Economic Geologists, Guidebook Series, v. 8, 203 p. 



Volume 7—Austin Geological Society Bulletin—2011         43 

Kyle, J.R., 1999, Industrial mineral resources associated with salt domes, Gulf of Mexico basin, 

U.S.A., in Johnson, K. S., ed., Proceedings, 34th Forum on the Geology of Industrial Minerals: 

Oklahoma Geological Survey, Circular 102, p. 161-178. 

Kyle, J.R., 2000, Metallic mineral deposits and historical mining in the Llano region: Austin 

Geological Society, Guidebook 20, p. 49-63.  

Kyle, J.R., 2002, A century of fire and brimstone: the rise and fall of the Frasch sulphur industry 

of the Gulf of Mexico basin, in Scott, P. W., and Bristow, C. M., eds., Industrial Minerals and 

Extractive Industry Geology: Geological Society of London, Special Publication, p. 189-198. 

Kyle, J.R., 2008, Industrial minerals of Texas: The University of Texas at Austin, Bureau of 

Economic Geology, State Map Series, SM0011. 

Kyle, J.R., and McBride, E.F., 2013, Geology of the Voca frac sand district, western Llano 

Uplift, Texas, in Conway, M., ed., Proceedings, 48th Forum on the Geology of Industrial 

Minerals: Arizona Geological Survey, Special Publication (in press). 

Langer, W.H., 2002, An overview of aggregate resources in the United States, in Scott, P. W., 

and Bristow, C. M., eds., Industrial Minerals and Extractive Industry Geology: Geological 

Society of London, Special Publication, p. 9-16. 

Price, J.G. Henry, C.D., and Standen, A.R., 1983, Annotated bibliography of mineral deposits in 

Trans-Pecos Texas: University of Texas at Austin, Bureau of Economic Geology, Mineral 

Resource Circular 73, 108 p. 

Texas beyond history, Texas Archeological Research Laboratory, University of Texas at Austin, 

www.texasbeyondhistory.net/ 

Texas minerals information, U.S. Geological Survey, minerals.usgs.gov/minerals/pubs/ 

state/tx.html 

Texas population estimates program, Texas State Data Center and Office of the State 

Demographer, University of Texas at San Antonio, txsdc.utsa.edu/ 

Tietz, P.G., 2012, Updated technical report on the Red Hills project, Presidio County, Texas: 

Report prepared for Tosca Mining Corporation, Mine Development Associates, Reno, Nevada, 

99 p.  


