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FIGURE CAPTIONS 

Figure 1. Location of Lubbock Quadrangle. 

Figure 2. Major structural elements, late Paleozoic (after Erxleben, 1975). 

Figure 3. Stratigraphic column with lithologic descriptions. 

Figure 4. South to north cross section, Guadalupe and Ochoa Series, western part of 

Lubbock Quadrangle (after Maher, 1960). 

Figure 5. Sediment dispersal system (Dockum) during humid climate conditions: 

meandering streams (A-A' and 5-5'); large distributary channel (C-C'); small distri­

butary channel, channel mouth bar, and delta front (D-D'); delta front, prodelta, and 

lacustrine (E-E'); crevasse channel (F-F'); and crevasse splay (G-G') (after McGowen, 

Granata, and Seni, 1979). 

Figure 6. Sediment dispersal system (Dockum) during arid climatic conditions: valley 

fill (A-A')j braided feeder channei (5-B'); delta platform, delta foresets, delta front, 

and lacustrine (section parailel to sediment transport, (C-C'); and same f.acies as (C-C') 

except section is perpendicular to sediment transport (D-I),) (after McGowen, Granata, 

and Seni, 1979). 

Figure 7. Sedimentary features, Caprock locality. 

Figure 8. Sedimentary features, Yellow Cub locality. 



L 

LUI)I)OCK 

page 2 - figure captions 

Figure 9. Sedimentary features, Hillside locality. Crevasse splay (splay delta of 

McGowen, Granata, and Seni, 1979); greenish-gray slightly calcitic finc-grai'ned sand­

stone with lenses of sandy granule to pebble mud-clast conglomerate;, and trough cross­

beds, foreset crossbeds, horizontal laminae, and parallel-inclined laminae are the 

primary sedimentary structures. 

Figure 10. Sedimentary features, MacArthur locality. 

Figure 11. Sedimentary features, Red Mud locality. 

Figure 12. Subsurface sandstone distribution patterns and outcrop directional trends 

(lower Dockum) {after McGowen, Granata, and Seni, 1979}. 

J!'igure 13. Depositional systems,' Duncan Sandstone Member, San Angelo Formation 

(after Smith, 1974). 

Figure 14. Depositional systems, Flowerpot Member, San Angelo Formation, and lower 

part of Blaine Formation (after'Smith, 197 If). 

Figure 15. Structural elements that influenced deposition of the San Angelo For­

mation (after Smith, 1974). 

Figure 16. Sand isolith map of the San Angelo Formation (after Smith, 1974). 

Figure 17. Evaporative pump mechanism operative during San Angelo deposition (after 

Smith,1974). 

Figure 18. Influence of Ogallala ground-water system on uranium rnineralization 

within Permian and Triassic strata. 
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AI3STR/\CT 

Uranium resources of the Lubbock Quadrangle, Texas, were evaluated to a depth 

of 1500 m u,sing available surface and subsurface geological information. Uraniulll 

occurrences reported in the literature and in reports of the Atomic Energy Com mis-

sion were located, sampled, and described. /\reas of' anomalous radioactivity, 

interpreted from aerial radiometric survey, and geochernical anomalies, interpreted 

from hydrogeochemical and stream-sediment reconnaissance, were also investigated. 

Areas of uranium favorabili ty in the subsurface were evaluated using gamma-ray well 

logs and driller's logs. Nine areas of uranium favorability were delineated within the 

quadrangle. Delineation was based on both surface and subsurface data. Several 

occurrences are present within some of these areas. Five subsurface areas are 

considered to be favorable for uranium deposits: one area in the San Allgelo 

Formation (a delta system),. three areas in the Dockum Group (consisting of fluvial, 

delta, and lacustrine systems), and one area in the Ogallala Formation (a wet alluvial­

fan system). Favorable areas in outcrop are lacustrine facies of the Tule Formation 

and fluvial-deltaic facies of the Dockum Group. Geologic L1ni ts considered to be 

unfavorable include Recent and Pleistocene deposits that blanket the I-ligh Plains, 

parts of the Ogallala Formation, Cretaceous strata, parts of the Dockum Group, and 

most of the' Permian units, except the deltaic deposits within the San /\ngelo 

Forlllation. I~CCOlnrncndiltiolls for improving the evaluation of the Lubbock Quad­

rangle include an aerial radiometric survey with Inore closely spaced fiightJincs, a 

detailed ground-water study, and a coring/logging program to document subsurface 

uranium occurrences. ' 
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INTRODUCTION 

PURPOSE AND· SCOPE 

The Lubbock NTMS Quadrangle, Texas, was evaluated to identify and delineate 

areas and geologic units that exhibit characteristics favorable for the occurrence of 

uranium. All geologic forrilations to a depth of 1500 m were evaluated by means of 

surface and subsurface investigations. Each stratigraphic entity was categorized as 

favorable, unfavorable, or not evaluated for uranium deposits, on the basis of the.study 

of significant uranium districts worldwide (Mickle and Mathews, 1978). 
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PROCEDURES 

Uranium potential of the Lubbock Quadrangle was evaluated by examination of 

the rocks in outcrop and in subsurface. Surface geologic procedures include (1) locat­

ing and determining the source of aerial radiometric anomalies (GeocJata International, 

1975), (2) checking areas with geochemical anomalies shown by results of the 

Hydrogeochemical and Stream-Sediment Reconnaissance (HSSR) Program (Butz and 

others, 1979), and (3) making a general reconnaissance of the geologie environments 

exposed in outcrop. In conjunction with the outcrop work, rock and soil samples were 

collected and submitted to the Mineral Studies Laboratory of ·the Bureau of Economic 

Geology at Austin for chemical analysis. Descriptions of the stra tigraphic uhi ts from 

which salTlples were taken include mineralogy, lithology, and primary sedimentary 

structures. A portable scintillometer, the geoMetrics Model GR-IOIA, was used to' 

. measure gross gamma counts of all sampled horizons and to determine the character­

istic background radiation .level for the area from which the samples were collected. 

Uranium content of rock and soil samples was by fluorometric method (Ho and Dupre, 

1980). Determination of the concentration of the other 30 elements (App. B) 

contained in rock and soil samples was made by the inductively coupled plasma 

emission spectrometer (Ho, Calvo, and Tweedy, 1980). Evaluation of the subsurface 

geologic environments was made by examining geophysical, lithologic, and water well 

driller's logs. 

Subsurface maps of the Ogallala Formation were constructed using Closely 

spaced water well driller's logs. All subsurface maps and cross sections of 'units below 

the Ogallala were constructed from gamma-ray, sonic, and resistivity logs. 



LunnOCK 

Some of the plates accompanying this report are on gra ticules provided by BFEC. 

These graticules are not at the same scale; therefore, when transparencies are 

superimposed, the discrepancies are obvious. Other plates are on the same base as the 

Bureau of Economic Geology's Geologic I\tlas, Lubbock Sheet. 

GEOLOGIC SETTING 

The Lubbock 1° by ~ Quadrangle, an area of 21,280 kfl)2, is located in northwest 

Texas betwcen lat 33°N. and 34°N. and long 100oW. and 102°W. (Fig. I). The Lubbock 

Quadrangle lies within two physiographic provinces. T.he western 40% of the area lies 

within the Southern High Plains, and the eastern 60% of the area lies within the Osage 

Plains of the Central Lowland Province. The Caprock Escarpment, an erosional 

escarpment with up to 61 m of relief, forms the boundary between these two 

physiographic provinces. 

The survey area lies almost entirely within the late Paleozoic ,Y1idland PJasin 

(Fig. 2). Part of the area is underlain by the Matador Arch (Nicholson, 1960; Salisbury, 

1960). Midland Basin was filled with sedimentary rocks ranging in thickness from 

3963 m in Lynn County to 2744 m in Lubbock County (Maher, 1960). Stratigraphic 

nomenclature and generalized lithologic descriptions are summarized in Figure 3. 

Precambrhlll crystalline rocks were encountered in the subsurface within the 

Midland Basin at depths of 3354 to 3963 m, and along the Matador I\rch at depths of 

about 2744 m. Igncous rocks are unconformably oVNbin by Ordovician rocks 

(Ellenburger Group), ranging in thickness from about 122 to 3% III alld consistill~ 

mostly of dolomite that grades into sandstohe and conglomerate ncar the Matador 

Arch. Mississippian rocks comprising 46 to 259 m of limestone, dolomite, and shale 

unconformably overlie the Ellenburger. 

4 
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The base of the Pennsylvanian represents another major unconformity. Pennsyl­

vanian sediments are represented by a wide range of lithologic types, including locally 

prominent reefing. Hasin lithologies are predominantly sandstone, shale, and shaly 

limestone. Eastern Shelf (platform) rocks are mostly limestone and dolomite; 

terrigenous clastics make up a minor part of the section. 

In ascending order, Pennsylvanian strata arc designated Caddo (Iknd), Strawn, 

Canyon, and Cisco Groups.' Distribution of facies within the Pennsylvanian System 

resulted from tectonism in the Ouachita Structural Belt and concurrent development 

of depositional basins. During the Atoka, massive limestone accumulated south of the 

Matador Arch and granite wash accumulated north of the arcll prior to development of 

a shelf, slope, and basin system. Strawn, Canyon, and Cisco Groups are characterized 

b¥: (1) fluvial-deltaic sandstones and mudstones, (2) platform carbonates and shelf­

margin reefs, (3) slope limestone, sandstone, and mudstone, and (t-f) basinal l.imestone, 

sandstone, and mudstone (Galloway and Brown, 1972; Erxleben, 1975; Cleaves, 1975). 

Near the western !imi t of the Lubbock Quadrangle, Pennsylvanian rocks are 120 rn 

thick above the Matador Arch and 500 m thick near the center of the Midland Basin. 

During the Permian, basinssiowly subsided, water was shallow, and sedimenta­

tion rates were slow. Permian section, consisting of Wolicamp, Leonard, <:;uadalupe, 

and Ochoa Series, attains thicknesses of 1980 to 2440 m near the western limit of the 

Lubbock Quadrangle. The Wolfcamp is mostly shale and dense limestone in the basin 

areas and predominantly carbonates with some anhydrite 'in shelf areas. Reef 

carbonates developed along some sheH edges. In the Midland I\asin, rocks of the 

Leonard Series are mostly marine sandstones and dense limestones. Rocks of the 

Guadalupe Series are chiefly evaporites and red shale, except for the San Andres 

5 
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Formation, which is mostly dolomite (Fig. l~). In outcrop, part of the San Angelo and 

all of the Blaine Formation are equivalent to the San Andres. Ochoa Series (Salado 

Halite, Rustler Anhydrite, and Dewey Lake Red Heds) is represented by evaporite 

deposits similar to those of the Guadalupe Series, wi th the exception of the Dewey 

Lake Red Beds, which consist of sandstone, siltstone, and mudstone. 

Tectonism that created the Gulf of Mexico (Kehle, 1972; Belcher, 1979) rejuve­

nated certain Paleozoic structural elements, brought about climatic changes, and 

ini tia ted fluvial-deltaic sedimentation that produced the Triassic Dockum Group 

(McGowen, Granata, and Seni, 1979). Physical evidence of an unconformity does not 

exist between Permian and Triassic rocks in most of the Lubbock Quadrangle. Dockum 

Group crops out along the Caprock Escarpment (Pl. 7) and dips westward beneath the 

High Plains. Dockum Group consists of about 61 to 488 m of fluvial, deltaic, and 

lacustr ine deposits. Li thologicall y, the Dockum consists of cong\omer a te, sands tone, 

siltstone, and mudstone, along with minor amounts of dolomite and chert. Reddish­

brown color dominates the Dockum, although drab colors are locally predominant. 

Triassic rocks are unconformably overlain by Cretaceous shale, sandstone, and 

limestone represented by Trinity and Fredericksburg Groups and part of the Washita 

Group. Post-Cretaceous erosion removed most of these deposits. Erosional remnants 

of the Cretaceous are up to 46 In thick (t~arnes, 1967). 

Prior to deposition of the Pliocene Ogallala Formation, eroSIOn had removed 

large areas o{ Cretaceous strata, and streams hael scoured southeastward-trending 

valleys, up to 76 m deep, into Triassic and Permian rocks. OgaJlaJ,a Formation, a wet 

alluvial-fan system, consists of conglomerate, sand, silt, clay, and a few limestone 

beds (Seni, in press). Terrigenous clastics were derived [rom the Rocky Mountains. 

6 
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The Ogallala, capped by caliche, is exposed in the cli Us of the Caprock Escarpment. 

In the northwestern quarter of the map area, the Ogallala outcrop belt ranges from 1.6 

to 16 km wide (Pl. 7). The Ogallala dips to the southeast at about 1 rn per km. 

During the Pleistocene, numerous lakes formed on the Ogallala sur face. Lake­

fill consists of up to 26 rn of gravel, sand, silt, clay, limestone, and bentonite. Other 

Pleistocene deposi ts are cover sands,. playa sands, silts, and clays, and fluvial gravel, 

sand, and silt. 

Recent deposits include windblown sheet and dune sLind and sil t, and gravel and 

sand along present stream courses (Pl. 7). 

ENVIRONMENTS FAVORABLE FOR URANIUM DEPOSITS 

The Lubbock Quadrangle includes nine areas containing environments favorable 

for uranium (PIs. 1 A and B). Most of the environments include channel-controlled pene­

concordant deposits (Subclass 243, Mathews and others, 1979). Two of the environ­

ments (Tule and San Angelo Formations) are unclassified. One area is in the 

Pleistocene Tule Formation; one is in the Pliocene Ogallala Formation; six are in the 

Triassic Dockum Group; and one is in the Permian San Angelo Formation. Numerous 

small occurrences of uranium have been reported in the Dockum (Finch, 1975; Hayes, 

1956; McGowen, Granata, and Seni, 1979; and Wright, 1969). Low concentrations of 

uranium and copper have been reported for the San Angelo Formation (Smith, 1974). 

TULE FORMATION 

One area (Area A, Pl. I A) in the Tule Formation is favorable for uranium 

deposits of an unclassified type because (I) the Tule Formation contains a uranium 

occurrence; (2) the median fllJorornetric value of rock samples frolll the Tule 

7 
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Formation is the highest among all rock units in Lubbock Quadrangle; (3) uranium 

source rocks include the Pleistocene Pearlette ash, which was concentrated and 

preserved in the lacustrine fill of the Tule Formation; and (4) uranium that was 

leached from volcanic ash was retained in lacustrine fill by reducing cqnditions at the 

sediment/water interface. 

Stratigraphy and Structure 

The Pleistocene Tule Formation occupies a partly filled depression in the 

Ogallala Formation and covers 25 to 40 krn 
2 

along the Caprock Escarpment in eastern 

Lynn and western Garza Counties (Evans and Meade, 1944; Frye and Leonard, 1957; 

Reeves, 1963). Ogallala deposits thin below the depression, which occurs along a 

Pleistocene drainage valley. The depression formed by caprock breaching resulted 

from stream (Frye and Leonard, 1957) and/or wind erosion (Reeves, 1963). The Tule is 

overlain by Quaternary stream gravels,eolian cover sands, Tahoka Clay (Wisconsinan), 

and soil. 

Lithology 

The Tule Formation ranges in thickness frorn a few meters to 26 rn. It consists 

of (1) red, gray, greenish-gray, and light brown fine to medium sands, sandstone, and 

granule to pebble conglomerate; (2) white, light gray, yellowish-gray, and greenish­

gray clays; (3) thin limestones; (4) irregularly distributed caliche; and (5) volcanic ash. 

The texture and lithology of Tule deposits change vertically and laterally (PI. 11). In 

general, the texture of the Tule deposits fines upward. Coarse terrigenous clastics, 

composed of tine to medium sand and sandstone and lirnestone- and caliche-clast 

granule to pebble conglomerate are concentrated at the margins of the deposit and ill 

the lower third of the sequence. The coarse clastics occur in lenses 0.3 to 2.0 m thick. 
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Horizontal. to slightly inclined parallel laminae and convolute laminae are common. 

The upper two-thirds of the sequence is predominantly gray clay containing varve-:like 

laminations (Reeves, 1963). According to Reeves (1963), the clay is bentoni tic and 

represents altered volcanic ash. Sample MlW-31S is unaltered ash from a bed 5.0 elll 

thick. Sporadic lenses of caliche 0.05 to 2.0 m thick occur at the top of the sequence. 

Depositional Environment 

The lacustrine origin of the depression fill is evidenced by thin limestones, clay-

rich varve-like laminations, marginal, locally derived coarse terrigenous clastics 

around the periphery, and lithologic and physiographic similarities between Tule 

deposits and other early Pleistocene lacustrine deposits, such as Rita Blanca I?>eds 

(Evans and Meade, 19ltlt; Anderson and Kirkland, 1969), I)lanco ~)eds (Evans and Meade, 

19ltlt; Izett and others, 1970, 1972), and Tule Beds in Briscoe County, Texas (Evans and 

Meade, 19ltlt). 

Although ash from the Tule Formation in Lynn County has not been dated, it 

probably is related to the Pearlette ashes, ranging in age from 0.6 to 3.2 rn.y. 

The abundance of gray sands and clays suggests that reducing conditions 

prevailed during deposition of the Tule. The presence of reducing conditions at the 

sediment/water interface, distinct varve-like laminations, and lack of benthonic fauna 

indicate meromictic or chemically stratified lacustrine conditions in which lake 

bottom waters were seasonally oxygen deficient. 

2 . During the early Pleistocene, the rule may have drained l:l 3000 krn are;1, 

providing a mechanism to concentrate and preserve uraniferous ash and to fix the 

uranium through reducing condi tions. 
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Uranium Mineralization 

One uranium occurrence was found in the Tule Formation outcrop area (PI. 12). 

The highest uranium concentrations in this formation (MIW-336, 125 ppm; MIW-337, 

128 ppm) occur in gray and light brown fine sands and sandstones. Anomalous uranium 

values also occur in gray mudstones (30 to 40 ppm). Below the Tule, some Tertiary 

Ogallala conglomerates also show elevated uranium values (MIW-319, 26 ppm). 

Although no uranium minerals were detected, a black, pore-filling cement was present 

in the two Tule samples having the highest uranium values. 

The source of uranium is believed to be the Pearlette-type ashes. Most of the 

gray clay in the upper two-thirds of the sequence may also represent altered volcanic 

ash. 

H'ydrology 

Little information exists on ground water in the Tule formation. Ground water 

normally is not produced from the Tule because of the abundance of relatively 

impermeable lacustrine clays. Results from the Hydrogeochemical and Stream­

Sediment Reconnaissance sampling program (Butz and others, 1979) indicate that 

anomalous concentrations of uranium and associated trace elenlents(As, Cu, Mo, Se, 

and V) occur in the Ogallala ground water in the vicinity of the Tule Formation. 

Ground water in thin sandstones at the base of the TuJe is expected to show similar 

uranium and trace-clement associations. 

Favorable Area 

Area A. The entire outcrop of the Tule Formation is considered favorable for 

uranium deposits (Area A, PI. lA). The subsurface extent of the Tule is estimated to 

cover 24 km 2. If the formation averages 10 m in thickness, and if hal.[ of the volume 

10 
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of the Tule were removed by erosion, the remaining volume of Tule rocks is 0.24 km 3 

or 2.4 x 108m3. The volume of rock having more than 100 ppm U is estimated at 300 

3 m. Amount of U 30 g is 0.1 t. 

Radioactivity and chemical data for all Quaternary rock samples are summ.:lrizcd 

in Appendix D. Fluorometric U30 g values for Quaternary rocks are graphically 

represented in frequency histograms and curnlllativc-probability curves (PI. 13). The 

choice of symbols and concentration intervals is based on conventions established by 

the NURE program. The median fluorornetric U30 g val tiCS [roln the probability curve 

of Quaternary rock samples are the highest among. all rock uni t5 -in the Lubbock 

Quadrangle (PI. 5). 

The uranium occurrences in Area A are categorized as peneconcordant sand-

stone-type uranium .deposits (Subclass 243), with uranium deposition occurring as a 

lacustrine fill. 

OGALLALA FORMA nON 

One area (Area I), PI. lA) in the Ogallala Formation is favorable· in the 

subsurface for uranium deposits in sandstone Subclass 244 (Mathews and others, 1979) 

because (l) favorable sandstone host-rock characteristics exist, (2) there is a source of 

uranium in overlying Pleistocene deposits, (3) overlying Pleistocene deposits contain a 

uranium occurrence, (4) Ogallala strata are enriched in uranium below Pleistocene 

uranium occurrences, and (5) Ogallala ground water is enric.\wd in ur.::tnium, .::trsenic:, 

molybdenum, selenium, and vanadium. 

Stratigraphy and Structure 

The Ogallala Formation consists of clay, silt, sand, and gravel deposited in a 

widespread, wet alluvial-fan system (Seni, in prcss). ""ul tiple pedogenic (soil) caliche 
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horizons cap the sequence (Reevcs, 1966). Sand and gravel are concentrated at the 

base of the formation, but also occur sporadically throughout the section. 

The Ogallala ranges in thickness from a few meters to more than 130 m and rests 

unconformably on an eroded surface of Cretaceous and Triassic strata (PI. (4). A 

structure contour map of the base of the Ogallala (Pl. (5) shows that the Ogallala is 

thickest along valleys cut into the pre~Ogallala surface. Regional basemcnt structures 

affecting Permian strata deposited along the western edge of the Eastern Shelf 

apparently do not affect Ogallala sedimentation (Pis. 16 and 17). 

Lithology 

The lithology of the Ogallala Formation in the Lubbock Quadrangle can be 

broadly divided into coarse-grained and fine-grained lithofacies. The coarse-grained 

lithofacies, concentrated at the base of the formation, is sand and gravel. The sand 

and gravel consists of medium to coarse sand, granules, pebbles, and cobbles of quartz, 

quartzite, limestone clasts, minor chert, igneous rock, metamorphic rock, and clay 

balls. The clay balls and limestone clasts were locally derived from underlying 

Triassic and Cretaceous strata; the more durable clasts were derived from the Rocky 

Mountains. The fine-grained lithofacies are composed of clay, silt, sand, and caliche. 

Clay and silt dominate the upper parts of the formation. Caliche forms the resistant 

caprock and is locally absent. Early Pleistocene fluvial and lacustrine deposits fill 

depressions in the caprock. 

Deposi tioilLiI Environment 

The Ogallala is an alluvial apron extending cast of the Rocky Mountains that was 

deposited by coalescent, low-gradient, wet alluvial fans (Seni, in press). In the 

Lubbock Quadrangle, subsurface studies indicate that coarse-grained lithofacies occur 
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in the medial- and distal-fan facies, defined by broad sheets, and digitate belts of 

thick net sand, respectively. Medial-fan facies arc characterized by broad, thick, 

lobate sheets of sand and gravel. Distal-fan facies are defined by (1) digitate, high 

percentage sand and gravel and (2) thick' sand and gravel bel ts occurring downdip from 

medial-fan· facies. Fan processes and braided fluvial systems were dominant in the 

lower part of the Ogallala, whereas lacustrine, soil, and eolian processes were 

dominant in the upper part. Ogallala deposits thin over erosional remnants of 

Cretaceous strata in Hale, Lubbock, Lynn, and Garza Counties. 

Uranium Mineralization 

Although no uranium occurrences containing· greater than 100 ppm U
3
0 g or any 

reductants were recognized in Ogallala outcrops, anomalous uranium concentrations 

(fess than 100 ppm U
3
0

8
; greater than 95th percentile) are associated with indurated 

caliche and silicified zones in the upper part of the caliche caprock (PI. 18). 

Anomalous uranium concentrations in Ogallala sand and gravel occur beneath uranium 

occurrences in Pleistocene lacustrine deposits. 

Two uranium occurrences in the Ogallala caliche east of Lubbock, described by 

Finch (1975), were sampled. Thin zones (0.03 to 0.6 m thick) and pods of highl y 

indurated caliche, at the top of the caliche horizon, contain uranium 10 to 20 times 

greater than th~ concentrations in the adjacent slightly Iithified caliche (MIW-362, 1.0 

ppm; MIW-363, 17.0 ppm; MIW-364, 1.5 ppm; MIW-365, 19.0 ppm). 1\ similar pattern of 

10 to 20 times increase in uranium occurred in other indurated caliche s<lrnplcs (MIW-

150, 1. 3 ppm; MIW-1.51, 13.0 ppm) (PI. 18). 

Uranium in indurated caliche is apparently related to increases in carbonate 

. cement that completely filled the interstices. Petrographic studies [rom samples of 
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both caliche types indicate little difference, except with regard to increased car­

bonate micrite cement. A similar mechanism of uranium concentration that may 

occur in caliche is reported by Zielinski (t 979). He states that uranium concentrations 

in sedimentary silicates (opal and chalcedony cements) are greater than the uranium 

. concentra tion in associated ground waters by a factor of 400 to 1,000. 

Pedogenic caliche in the Ogallala Formation has little incornmon with the highly 

uraniferous caliche at Yeelirrie, Western Australia (Carlisle and others, 1978). 

Differences in ground-water flow patterns and open-basin hydrologic conditions make 

the Ogallala caliche an environment unfavorable for uranium occurrences. The low 

grade of uranium in indurated caliche and the spotty distribution also indicate poor 

uranium ·favorability. 

Hydrology 

Ogallala Formation ground water is under declining water table conditions over 

most of the survey area (Taylor, 1979) as discharge exceeds recharge. Regionally, 

ground water in the Ogallala flows from northwest to south~ast, follOWing the regional 

dip of the pre-Ogallala surface and the regional slope of the upper surface of the 

Ogallala. Open-basin hydrologic conditions in the Ogallala aquifer occur over the 

survey area, but flow conditions are influenced by the topography of the pre-Ogallala 

surface. The topography of the pre-Ogallala surface is modified by deep pre-Ogallala 

valleys and erosional remnants of Cretaceous strata. 

Within pre-Ogallala valley systems, the Ogallala is thicker (up to 130 rn) than 

adjacent strata, and contains thicker net sand and gravel and higher percentage sand 

and gravel (PI. 19). Ogallala strata are thin (less than 6.) m) and contain lower net and 

percentage sand and gravel over erosional remnants of Cretaceous strata. These 
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differences allow ground water to move more rapidly through porous valley-fill 

systems than through less permeable strata over erosional remnants. Open-basin. 

hydraulic conditions are unfavorable for preservation of uranium deposits in Ogallala 

strata. Flushing would be slower in the thinner O~allala sections because of the lower 

porosities and the thinner saturated section. 

Hydrogeochemical and Stream-Sediment Reconnaissance data tor the Lubbock 

Quadrangle (\~utz and others, 1979) indicate a large group of anomalous Ogallala 

ground-water samples in eastern Lynn and Lubbock Counties and in western Garza 

County. In this area, uranium is associated with the following trace elements: As, 

Mo, Se, and V. The area of anomalous Ogallala ground water coincides with the area 

of Ogallala underlain by Cretaceous strata. Pleistocene fluvial and lacustrine deposits 

(Tahoka Lake, Tule Formation) overlie the Ogallala in parts of this area. 

Favorable Area 

Area B. The favorable part of the Ogallala referred to as Area B (PI. I A) 

outlines the area where the Ogallala is underlain by a broad plateau of Cretar.eous 

strata and where Ogallala ground water contains anomalous uranium values. Although 

rock samples from surface exposures do not indicate· a high degree. of uranium 

favorability, Hydrogeochemical and Stream-Sediment Reconnaissance data (Butz and 

others, 1979) indicate favorable recognition criteria based on anomalous uranium and 

trace element concentrations. 

If .. Area I~, Ogallala deposits cover approxilllately 30001\11/ ;mcl rallgp. frolll a kw 

meters to more than 70 m thick. The favorable volume of rock is approximately 1~40 

3 km . 
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Pleistocene deposits are especially abundant in Area I), and they contain the 

highest median uranium value for rock samples. Leaching of uranium' occurrences in 

Pleistocene strata by oxidizing ground water has resulted in the partial redistribution 

of uranium into Ogallala rocks. For example, the two highest uranium values for 

Ogallala rocks (MIW-319, 26.0 ppm; MIW-328, 21.0 ppm),' are below the uranium 

occurrence in the Tule Formation. 

The source of uranium ii) Pleistocene strata is believed to be the Pearlette-type 

ashes. Uranium associated with caliche is also thought to originate from Pleistocene 

ashes. Meteoric waters percolating through ash-bearing soil zones leached uranium 

and redeposited uranium in the caliche zone. Post-Pleistocene and Pleistocene 

lacustrine deposits (Tahoka, Guthrie, Double, and Twin Lakes, and Tahoka and Tule 

Formations) are abundant in Area B, in part because of the lower permeabilities and 

2 porosities of Ogallala deposi ts in this area. The formation of large (up to 1000 km ) 

drainage basins associated with these lacustrine systems provides a mechanism to 

coHect and concentrate ash and uranium in the lacustrine fill. The reducing nature of 

the lacustrine deposit limits the mobility of uranium. Continual contact with slow-

moving and oxidizing Ogallala ground water, however, remobilizes and redistributes 

some uranium into Ogallala ground water and strata. The mechanisms of uranium 

emplacement, preservation, and concentration indicate that the most likely sandstone-

type uranium deposits in the Ogallala Formation would occur in nonchannel (Subclass 

244) environments. 

Drainage, Generalized Land Status, and Culture 

Drainage is poorly developed in Area B. The High Plains surface is dotted with 

abundant playas that collect surface runoff from thc immediatc area. The drainage 
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basins of individual playas range from less· than 2.0 to 20 km. Playas are strongly 

). 

aligned in a northwest-southeast orientation in the southern part of the study area. 

Incipient drainage develops by overland flow between the aligned playas. In the sarne 

area, wind and current erosion (Reeves, 1966) have enlarged playas to form pluviul 

Jake basins, such as Double Lakes, Twin Lakes, Guthrie Lake, and Tahoka Lake. In the 

northwestern part of the area, drainage is developed along Yellow House and 

Blackwater Draws, which form the headward reaches of the North Fork of the Double 

Mountain Fork of the Brazos River. The land in Area n is under private ownership and 

predominantly consists of small, highly productive farms. The main city in the region, 

Lubbock, is located in Area B, at the confluence of the Yellow House and Blackwater 

Draws. 

DOCKUM GROUP 

Six areas (C, Dand E in outcrop and F, G and H in subsurface--see PI: IB) in the 

Dockum Group are favorable for uranium in sandstone Subclass 243 (Mathews and 

others, 1979) because (l) there is a sandstone host rock; (2) there is a source of uranium 

in the overlying Pleistocene deposits; (J) uranium was leached from volcanic ash in the 

Pleistocene; (4) uranium-bearing ground waters of the Ogallala Formation invaded the 

sandstones of the Dockum Group; and (5) uranium was deposited upon encountering a 

reducing environment within the Dockum sandstones. 

Stratigr~ and Structure 

The Dockum Group in the Lubbock Quadrangle consists or 60 to 395 m (P1. 20) of 

terrigenous clastic rocks ranging from mudstone to conglolllerJ.tc. Distribution o[ 

coarse clastics is shown on Plate 2 i. The Dockum Group, which accumulated in a 

slowly subsiding continental basin, has traditionally been subdivided into three units: 
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the basal Tecovas Formation, middle Trujillo Formation, and upper Chinle Formation. 

These formations are not recognizable in the Lubbock Quadrangle, and the Dockurn has 

been arbitrarily divided into a lower and an upper unit (McGowen, Granata, and Seni, 

1979). Only the lower unit is exposed in outcrop. 

The basin was filled with a maximum of 600 m of fluvial, deltaic, and lacustrine 

deposits. Sediment was derived chiefly from Paleozoic sedimentary rocks that 

surrounded the basin. Deposits initially sloped from all sides toward the basin center . 

. The Dockum in the Lubbock Quadrangle slopes 1.0 to 3.0 rn per krn to the west. 

Lithology 

The Dockum Group is made up of mudstone, siltstone, sandstone, and con­

glomerate and rare chert, gypsum, dolomite, and impure coal. Reddish-brown 

siltstone, the dominant rock type, encases all other rock types, either lenticular or 

tabular bodies. The ratio of coarse-to-fine.-grained sedimentary rocks varies laterally 

and vertically within the Dockum. Where fluvial and deltaic systerns are .dorninant, 

coarse-grained sedimentary rocks may make up 80 to 90% of the section, whereas in 

interdeltaic positions, fine-grained sedimentary rocks may make up 80 to 90% of the 

section. 

Sandstones and siltstones are made up of a combination of quartz (plus feldspar) 

and sedimentary rock fragments. In the stratigraphically lower parts of the Dockum, 

conglomera tes are made up of several varieties of quartz and chert. In the upper partS 

of the Dockum, conglornerates consist mostly of calcareous Inaterial (caliche), 

mudstone, siltstone, and sandstone clasts. 

Depositional Environments 

Rejuvenation of Paleozoic structural elements plus alternating humid and arid 

<;:Iirnatic cycles determined the deposi tional style of the Dockulll. During humid 
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cycles, lake area and depth were maximum. Highly meandering fluvial systems 

transported sediment to the lake margin, where shallow-water lobate deltas were 

constructed (Fig. 5). I~asinward beyond the delta front, silt and mud settled to the 

lake floor. During arid cycles, lake area and depth diminished; at this time valleys 

were scoured into older Dockum deposits. Depositional environments operative during 

the arid cycles were braided streams, fan deltas (Fig. 6), mudflats, and shallow 

ephemeral lakes. 

In outcrop, a generalized vertical sequence of strata that accumulated under 

humid conditions is: (1) reddish-brown, massive- to parallel-laminated prodelta or 

lacustrine mudstone; (2) grayish-green, horizontally laminated and ripple cross­

laminated delta-front siltstone and very fine-grained sandstone; (3) reddish-brown to 

grayish-green trough cross bedded and horizontally laminated distributary channel fill; 

and (4) orange to grayish-green, upward-fining rneanderbelt sandstones (these sand­

stone bodies are up to 26m thick). 

Arid-climate deposits are predominantly reddish-brown mudstone to conglomer­

ate, mostly derived from older Triassic deposits. 'Mudstones accumulated in lacustrine 

and mudflat environments and are thin, massive, or paraliel laminated, and commonly 

burrowed or desiccated; some desiccated mudstones contain gypsum crystals and salt 

hoppers. Siltstones are reddish-brown to greenish-gray, ripple cross laminated and 

parallel laminated; they are components of delta forcsets and bottolTlsets. Sandstone 

and conglomerate make up delta-forescl and delta-platform facies of small [an deltas. 

Uranium Mineralization 

A total of 564 rock samples from the Dockum Group were analyzed for urunium 

(Pl. 22) and 30 other clements (App. B). Uranium content ranges from 0.2 ppm, to 
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8,375 ppm. Only 15 samples, [rom six localities, contained more than 100 ppm 

uranium. Where uranium values are 100 ppm, or greater, vanadium values are high; 

the highest concentrations of vanadium (highest value is 8,034 ppm) are about equal to 

those of uranium. 

Uranium and vanadium were emplaced in Dockum sandstones by a ground-water 

flow system that developed subsequent to accumulation of Pleistocene volcanic ash. 

Uranium and vanadium were leached from ash contained in the Pleistocene and 

transported by oxygenated Ogallala ground waters into the Dockum, where reducing 

conditions were encountered, resulting in uranium concentration. 

Hydrology 

Ground-water movement through Dockum sandstones in the Lubbock Quadrangle 

i~ to the west and southwest. Ground water derived from the Dockum directly beneath 

the Ogallala is high in bicarbonate (as is the Ogallala),and in general exhibits the saine 

chemistry as the Ogallala (McGowen, Granata, and Seni, in preparation). Similarly, 

ground water derived from the Dockum near its contact with Permian strata is high in 

sulfate, chloride, and dissolved solids; these properties are also characteristic of 

Permian waters. 

Ground-water yield from the Dockum is generally very low (Cronin and Follett, 

1963), indicating low permeability. 

Dockum ground water changes from very shallow fresh water to very saline 

water at depth. Sodium, sulfate, chloride, and dissolved solids increase irregularly 

with depth. 

Favorable Areas (Outcrop) 

Area C. The favorable Area C (southwest Garza. County, pJ. I B) includes the 

Caprock Prospect (locality Oand the Yellow Cub Prospect (locality 2; see App. A, n, 

land .C). 
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The Caprock Prospect uranium (sandstone Subclass 243; Mathews and others, 

1979) occurs in the upper part of the lower Dockum Group (McGowen, Granata, ancl 

Seni, 1979). 

Four depositional units compose the section at the Caprock locality (Fig. 7). 

These are (1) delta-front sandstone, (2) distributary channel-fill sandstone, (3) cre-

vasse channel-fill sandstone and delta-plain siltstone and mudstone, and (II) rneander-

belt sandstone. Sample MIW-54 t was taken from muddy sandstone near the erosional 

base of the channel; however, rnost of the channel fill is moderately sorted fine sand. 

The uranium mineral is carnotite. Scintillometer reading was 1,000 counts per second. 

Related elements are V, Cu, Mo, Co, Ni, As, and Fe. Samples MIW-542 and MIW-543 

were taken near the erosional base and about 2.0 m above the base of a meandering 

s;tream 'deposit. Rock type is moderately sorted conglomeratic medium sandstone at 

the base and moderately sorted fine- to medium-grained sandstone 2.0 rn above thp. 

base. The uranium mineral is carnotite. Scintillometer readings were 2,135 to 4,600 

counts per second. Related elements are V, Cu, Mo, Co, Ni, As, and Fe. 

Geochemical anomalies (Pl. 4) ranging from 24 to 36 ppb lie to the northwest of 

the Caprock locality. A radiometric anomaly (Pl. 3) occurs within the area of the 

Caprock locality and the geochemical anomalies. Also within the area of the Caprock 

locality are uranium occurrences ranging from 4.0 to 11.0 ppm (Pl. 22). 

Sample MIW-541 (U
3

0
8 

content 475 ppm) occurs in a muddy sandstone (Fig. 7). 

Surface area of .the mineraliz·ed sandstone is 0.9 rn
2, (\ncl estitniltccl volulIH' of 

mineralized rock is 2.7 rn 3. Estimated amount of U
3
0

8 
ill the Illuddy sundstollc is 

0.1 5 t. 
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Samples MIW-542 and MIW-543 (U
3
0

S 
content 21tO and 2,000 ppm, respectively) 

are from the lower part of a conglomeratic fine- to medium-grained sandstone (Fig. 

7). Combined surface area of these two mineralized zones is 0.9 rn 2 and estimated 

volume of mineralized rock is 1.24 rn 3. Estimated amollnt of U
3
0

S 
(rom the two 

mineralized zones is 0.64 t. 

Mineralized zones at the Caprock locality are overlain by approximately 60 III of 

Dockum, Cretaceous, and Pliocene sedimentary rock. 

Locality 2 (Area C) is the Yellow Cub Prospect (PI. IB, App. A, 5, and C). 

Uranium occurs in sandstone Subclass 243 (Mathews and others, 1979). The geologic 

unit is the upper part of the lower Dockum Group (McGowen, Granata, and Seni, 1979). 

Four depositional units (Fig. 8) are recognizable in the Dockum at the Yellow 

Cub Prospect. These are (1) floodplain mudstone and siltstone, (2) crevasse channel-

fill conglomerate, sandstone, siltstone, and mudstone, (3) a covered interval (assumed 

to be floodplain and lacustrine mudstone and siltstone), and (4) crevasse-splay 

conglomerate and sandstone. Sample MIW-537 was taken from a medium gray, friable 

to calcitic, muscovitic, moderately sorted fine- to medium-grained sandstone about 

1.0 m above the base of the crevasse-splay unit. The uranium mineral was not 

identifiable in the field (reported to be carnotite by Butler and others, 1962; Bement 

and others, 1977). Scintillometer readings were 250 to 1,800 counts per second, and 

the related elements are V, Cu, Mo, Zn, Co, Ni, As, Cd, Mn, and Fe. 

An examination of Plates 3, 1+, and 22 shows that there arc no radiometric 

anomalies, geochemical anomalies, or other uranium occurrences within the area o[ 

the Yellow Cub Prospect. 
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Sample MIW-537 contained 362 ppm U
3
0 g und 813.6 ppm V. The area of the 

mineralized zone is 1.8 m2. The estimated volume of mineralized rock is 5.4 m3. 

Estimated amount of IJ 30g is 0.23 t. 

Area D.' Area D (PI. 11) in northwestern Garzu County hus three loculi ties wi th 

occurrences greater than 100 ppm U
3
0 8. Two localities (Hillside and Twin Rattler 

Prospects, App. A,B, and C) ure on the Long Runch. The other loculi ty is on the 

Eubank Ranch (App. A, B, and C). 

On the Long Ranch (shown as Area D on PI. I B) uranium occurs in sandstone 

Subclass 243 (Mathews and others, 1979). The sandstone is in the upper part of the 

lower Dockum'Group (McGowen, Granata, and Seni, 1979). 

Both the Hillside and Twin Rattler Prospects lie in an area characterized by 

fluvial, deltaic, and lacustrine depositional systems (McGowen, Grunata, and Seni, 

1979). Sandstones exposed at the Hillside and Twin Rattler Prospects accumulated as 

crevasse splays. Characteristics of crevasse-splay deposits are shown in Figure 9. 

Uranium concentrations mostly occur in fine-grained quartz sandstone and carbon-

aceous, mud-clast-bearing, fine-grained quartz sandstone. The uranium mineral is 

carnotite. Scintillometer readings ranged from 900 to 10,000 counts per second. 

Related elements are. V (greater than 8,000 ppm), Cu, Mo, Zn, Co, Ri, As, Cd, Mn, and 

Fe. 

l;cochcmical allomalies occur to the southwest of llill<;icle and Twin Rlllt\er 

localities, where ground-water samples (Pl. If) contained 3<) to lifO ppb uraniulll. 

Flightlines did not cross this area; therefore no radiometric anomalies were indicated 

(Pl. 3). Uranium occurrences within the area of Hillside and Twin Rattler locali ties 

range from 3.3 to 20.7 ppm (PI. 22) .. 
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Three samples were collected at the Hillside Prospect (MIW-5.52, 525 ppm U
3
0

8
; 

MIW-553, 950 ppm U30
8

; MIW-554, 7,375 ppm U
3
0 g), and three samples were 

collected at the Twin Rattler Prospect (MIW-555, 600 ppm U
3
0

8
; MIW-556, 198 pprn 

U30 g; MIW-557, g,375 ppm U 30g). Although some of these values are high, the 

outcrop areas of these mineralized zones are extremely small. At the Hillside 

Prospect, total area of the mineralized zones is 8.6 m2; estimated volurne of 

mineralized rock is 35.2 m3; estimated amount of U
3
0

8 
is 10 .. ) t. At the Twin Rattler 

Prospect, total area of these mineralized zones is 16.1 rl/; estirnated· volume of 

mineralized rock is 83.9 m3; estimated amount of U
3
0 g is 5.014 t. 

The geologic setting, depositional environment, type of uranium mineral and 

associated elements of the Eubank Prospect (Area D on Pl. 1f3; App. A, B, and C) are 

similar to the Hillside and Twin Rattler localities. Samples MIW-558 and MIW-559 

contained 1,275 ppm U30 8 and 1,800 ppm U
3
0

8
, respectively. Total outcrop area of 

the two mineralized zones is 1.26 m2; estimated volurne ofrnincralized rock is 

1.404 m3
; estimated amount of U

3
0

8 
is 0.244 t. 

Geochemical anomalies are present within the area east, north, and west of the 

Eubank Prospect, where ground-water samples (Pl. 4) contained 12 to 67 ppb Uranium. 

A radiometric anomaly (Pl. 3) occurs in the area of the Eubank Prospect. Also within 

the vicInity of the Eubank Prospect are uranium occurrences ranging from 3.5 to 2g.8 

ppm. 

I\rea E. Area E (Pl. 1B), at the juncture of Crosby, Dickens, Kent, and Garza 

Counties, contains two uraniurn prospects (MacArthur Ranch and Red Mud Prospects). 

Only the MacArthur Ranch Prospect yielded samples containing more than 100 ppm. 

At MacArthur Ranch, uranium occurs in sandstone Subclass 243 (Mathew and others, 
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1979). The geologic unit is the basal part of the Dockum Group, which accumulated in 

a coarse-grained meanderbelt fluvial -system (McGowen and Garner, 1970). This 

system is characterized by trough crossbedded and foreset cross bedded, calci tic, 

conglomeratic, fine-to medium-grained sandstone (Fig. 10). These fluvial deposits 

contain wood casts and silicified wood. Carnotite was associated with wood casts 

(MIW-5lt9). Related clements are V, Cu, Mo, Zn, Co, Ni, As, Cd, Mn, and Fe. 

Geochemical anomalies are not particularly evident from ground-water samples 

(PI. It) in which uranium content ranged from 2.2 ppb to 17 ppb; values are highest to 

the west and southwest. Radiometric anomalies (PI. 3) were not indicated for the 

_ MacArthur Prospect (Geodata International, 1975). Within the area of the MacArthur 

Prospect there are several uranium occurrences (all less than 100 ppm). 

Three uranium occurrences (MIW-5lt9, 281 ppm U
3
0 g; MIW-550, 131 ppm U

3
0 g; 

MIW-551, 105 ppm U 30g) are found in the upper 1t.6 m of the -outcrop (Fig. 10). 

Scintillometer readings ranged from 1,000 to 1,200 counts per second. The total area 

of the mineralized zones is 5.1t m2; estimated volume of min~ralized rock is 25 rn 3; 

estimated amount ofU
3
0 g is 0.24 t. At the MacArthur Prospect, the uranium-bearing 

strata cap small outliers, but immediately to the south the Dockum is overlain by at 

least 3 m of Recent windblown sand. 

The Red Mud Prospect occurs within Area E (PI. 18). The highest value of 

56 ppm places the Red Mud area in a marginal category. A progradational, lacustrine 

delta system is indicated for this basal Dockuri1 sequence (Fig. II), which immediately 

overlies the Permian Quartermaster Forrnation. Delta-frOllt sandstone is the host of 

the 56 ppm U 308 occurrence (sandstone Subclass 243, Mathews and others, 1979). This 

occurrence covers an area of about _,.6 m2 and the volull1e of rock estimated to 
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Carnotite is the probable uranium mineral, although it was not observed in the 

outcrop. Geochemical and radiometric anomalies, and other uranium occurrences, are 

the same as for the MacArthur Prospect area. 

Of the uranium occurrences in the Dockum outcrop, those in Areas C and D 

appear to be the most promising because (l) they have the highest U 308 content as 

determined from analyses of rock samples; (2) occurrences are coi~cidcnt with 

radiometric anomalies (where Ilightlines crossed the areas of occurrence); (3) highest 

uranium content in ground. waters generally occurs downdip from the areas in which 

uranium content is high iryoutcrop, as indicated by analyses of rock samples; and (4) 

these areas have. only recently, in terms of geologic time, been stripped of their 

Ogallala Formation cover (volcanic ash in the Pleistocene is the only plausible source 

of uranium). 

Favorable Areas (Subsurface) 

Uranium occurrences in the Dockum outcrop, although locally exhibiting high 

U 308 content, are small and are the remnants of larger mineralized zones. Geochem­

ical gradients (based on uranium content of ground-water samples) indicate an increase 

in uranium content in the subsurface .. This suggests that uranium was mobilized in the 

oxidizing outcrop environment and has been concentrated in the subsurface. 

Subsurface trends of the sands in the lower Dockum (McGowen, Granata, and 

Seni, 1979) in the Lubbock Quadrangle are to the southwest (Fig. 12). These sandstone 

trends, in conjunction with geochemical data, suggest that uranium-bearing ground 

waters have moved generally to the southwest. 

Area F. Area F (as well as Areas G and H, Pl. IB) is favorable [or uranium 111 

sandstone Subclass 243 (Mathews and others, 1979) because of (t) the presence of 
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subsurface sandstones the counterparts of which (depositional facies) in outcrop 

contain uranium; (2) the southwest trend of geochemical anomalies, which corresponds 

with subsurface sandstone trends (Pis. 4 and 21); and (3) the presence of subsurface 

radiometric anomalies, at several stratigraphic positions, that are distributed over 

broad areas (Pis. 23 and 33). 

Area F, having an area of 260 km 2 ,Ii~s downdip from the Caprock Prospect (Pl. 

1 B). Thickness of the Dockum in Area F is 305 t6 395 Tn; the Dockum consists of 10 to 

20% sand (Pl. 21). One hundred percent of the well logs in the area displayed gamma-

ray anomalies. Ground water in Area F contains 10 to 100 ppb U
3
0 g• The volume of 

sandstone contained in Area F is 9.1 km 3,and the estimated volume of U
3
0 g 

(concentration of 50 ppm) is'5.0 x 107 t. 

Area G. 
2 ' 

Area G, having an area of 575 km, , lies to the north and west of 

outcrop Area D (PI. lE~). Thickness of the Dockum in Area G is between 260 and 305 rn; 

the Dockum consists of 15 to 20% sandstone (Pl. 21). A large area--including (1) 

the subsurface Dockum beneath outcrop Areas D and E, and (2) subsurface Area G--is 

characterized by 100% of well logs indicating gamma-ray anomalies. Ground water in 

Area G contains 10 to 100 ppb U
3

0 g• The volume of sandstone contained in Area G is 

about 27 km 3, and the estimated volume of U
3
0 g (concentration of 50 ppm) is 

7 ' 
15.2 x 10 t. 

Area H. Area H, having an area of 1990 km 2, lies in the northwest part of the 

Lubbock Quadrangle (Pl. I B), and is the southern extension of Favorable Area C of the 

, Plainview Quadrangle (Amaral, 1979). The Dockum of Area H ranges from about 170 

to 430 m thick (PI. 20). Sandstone constitutes 20to 40% of the nockurn in Area H (PI. 21). 

Sandstone trend is northeast-southwest; highest percentage sandstone lies to the 
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northeast, indicating that the sediment source lay to the northeast. Part of Area H 

has been penetrated by wells whose logs indicate no radiometric anomalies, whereas in 

other parts of Area H, each log has one or more anomalies (PI. 23); more than 50% of 

the wells have gamma-ray anomalies. Ground-water data in Area H are mostly from 

the Ogallala Formation. In general, U
3
0 8 in ground water is less than 20 ppb; one 

significant anomaly of greater than 100 ppb U
3
0

8 
(Pl. 4) lies at the southern tip of 

Area H where the Dockum is 400 to 425 m thick (Pl. 20) a~d the section consists of 

40% (160 to 170 rn) of sandstone (PI. 21). Gamma-ray anomalies are present in 100% of 

the well logs in the southern tip of Area H. The volume of sandstone contained in 

Area H is about 48 km
3

, and the estimated volume of U
3

0
8 

(concentration of 50 ppm) 

is 1.3 x 109 t. 

Drainage, Generalized Land Status, and Culture 

Area C and Fare transected from northwest to southeast by the Double 

Mountain Fork of the Brazos River (Pl. 6). The northwestern part of the area is 

underlain by the flatlands of the High Plains. The 61 m Caprock Escarpment separates 

the High Plains from the hills, to the east, formed by dissection of the Dockum Group. 

Areas C and F are entirely in the private sector (Pl. 9). The area is traversed from 

north to south by Farm Road 62. Numerous paved and dirt roads are situated on the 

High Plains (Pl. 10). Water wells and oil fields are scattered across the area. The 

hamlets of Grassland and Draw are within /\rea A. 

Areas D and C; are traversed from northwest to southeast by McDonald Creck, 

the Salt Fork of the Brazos River, and the North Fork of the Double Mountain Fork of 

the Brazos River (PI. 6). The area is underlain by the [Jatlands of the High Plains and 

by the Dockum Group (PI. 7), which forms east-facing escarpments dissected by 
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streams. The lands of Areas D and G are privately owned (Pl. 9). The area is 

traversed from north to south by Farm Road 62 and from northwest to southeast by 

U.S. Highway 84; numerous paved and dirt roads lie within the area (PI. lo). Numerous 

water wells and oil wells are situated in the area. The major towns near the area are 

Post and Slaton. 

Area E is traversed from north to south by the White River (PI. 6). The area is 

characterized by east-facing escarpments formed in Dockum strata, by flat to 

hummocky sandy areas formed of Recel1t windblown sand, and by relatively Hat areas 

underlain by the Permian Quartermaster Formation. The state-owned White River 

Reservoir and Park is in Area Dj the remaining part of the area is held by the private 

sector (PI. 9). Paved farm roads cross the center of the area from east to west and 

parallel the west shore of the White River Reservoir (Pl. 10). A few water wells and 

oil weBs are scattered across the area. 

Area H occurs entirely within the flatlands of the High Plains. Yellow House and 

Blackwater Draws trend in a southeasterly direction across the area to i1jst· north of 

Lubbock where they join to form the North Fork of the Double Mountain Fork of the 

Brazos River. The area is heavily dQtted with playa lakes. Most of the surface is 

covered with Pleistocene windblown sand. The Ogallala Formation is exposed along 

some of the drainage systems (Pl. 7). The lands of Area H are privately owned (PI. 9). 

Numerous highways. and railroads traverse the area. Numerous water wells .and oil 

wells are ill Area H. Major towns within thc area arc. Lubbock, Abernathy, and Idalou. 

SAN ANGELO FORMA nON 

The San Angelo Formation is judged, by geologic inference, to be an unclassified 

favorable sandstone type for uranium occurrence because (I) a widespread sandstone 
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unit exists in the subsurface in Stonewall County; (2) uranium and copper occurrences 

have been reported from equivalent rocks in north Texas and Oklahoma; (3) uranium 

and other metals. were concentrated in brines in sabkha deposits that grade laterally 

into the deltaic deposits, and that overlie and underlie the deltaic deposits; and (4) 

reductants occur in the fluvial and distributary sediments of the San Angelo Forma­

tion. 

Stratigraphy and Structure 

The San Angelo Formation (Fig. 3) is divided into a lower sandstone (Duncan 

Sandstone Member) and an upper mudstone (Flowerpot Mudstone Membed. Smith 

(1974-) delineated two delta systems and an intervening tidal-flat system in the Duncan 

Sandstone Member (Fig. 13) and a tidal-flat system in· the Flowerpot Mernber (Fig. 

1'+ ). 

The San Angelo Formation prograded westward across a restricted shelf, which 

formed the eastern margin of the Midland Basin (Fig. 15). During Guadalupian time, 

the shelf was shallow and lacked ,a distinct shelf edge .. The Ouachi ta Foldbel t and 

Wichita-Arbuckle Mountains bordered the coastal plain to the east and north, 

respectively. In southern Stonewall County, regi<;mal dip of the San Angelo is about 

5.6 m per km. 

The San Angelo Formation extends from the first sandstone bed· that rests 

conformably or unconformably on the Choza Pormation and extends upward to the 

first regionally extensive gypsurn bed at the base of the J)loine FOrlnatioll. The S':Hl 

Angelo grades upward and downdip into the I'laine. 

The Duncan Sandstone Member attains a thickness of about 20 m in outcrop and 

pinches out in the subsurface in Stonewall County (Fig. 16). Upper half of the Son 

. Angelo, the Flowerpot Member, is 10 to 20 m thick. 
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Lithology 

In southern Stonewall County the Duncan Sandstone is slightly conglomeratic 

sandstone. The s(1ndstone is generally poorly sorted and is cemented by calcite, silica, 

or gypsum. Bedding includes large-scale trough cross beds, horizontal bedding, ripple 

cross-laminae, and £laser bedding. Mudstones of the Duncan Member are reddish-

brown, silty to sandy; clay is chiefly illite. 

Gypsum nodules in the Flowerpot Mudstone Member distinguish these mudstones 

from those in the Duncan Member. 

Depositional Environment 

The San Angelo Formation in the Lubbock Quadrangle is dominated by a fluvial-

deltaic system. The Choza Formation, representing subtidal, tidal flat, and sabkha 
• c 

deposits, underlies the San Angelo Formation. Red- and gray-banded mudstones, thin 

channel-fill siltstone and sandstone, thi.n dolomite beds with gypsum nodules, and salt 

hoppers compose the Choza Formation. Succeeding the fluvial-deltaic deposits of the 

San Angelo are (1) tidal-flat and sabkha deposits of the Blaine Formation, consisting of 

laterally continuous gypsum beds (sabkha) and (2) reddish-brown, brown, and gray 

mudstone containing minor amounts of dolomite and sandstone. 

The San Angelo fluvial-deltaic system underlies most of Stonewall County and 

extends southward into Fisher County. The delta prograded westward about 48 km . 

where it terminates (Fig. l6). The sheetlike geometry of the fluvial-deltaic system 

indicates reworking of a shoal-w'ater delta by marine processes. In Stonewall County 

the delta covers an area of approximately 1800 km 2, and the approximate volume of 

. sandstone contained in the Duncan is about 11 km 3. 
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Uranium Mineralization 

Most of the uranium values from sillnples taken from the San Angelo rormation 

(Pl. 24) are comparable to average values for shale (Krauskopf, 1967) .. Uranium values 

range from 1.2 to 8.5 ppm. Copper values range from 1.3 to 2,674 ppm. Most of the 

values for copper are below the average for shale. Vanadium values range from 10.04 

to 91.37 ppm. Most of the vanadium values fall below the average value forshale (130 

ppm). In general, as uraniurn concentration increased there was an increase in 

vanadium content. 

Origin of uranium and copper deposits in Permian strata is related to an 

evaporitic process (Fig. 17) whereby metals are concentrated in ground water then 

transported within the brine to a reducing environment. 

Hydrology 

Permian rocks generally have low permeability, and water quality is commonly 

poor. The San Angelo Sandstone yields small quanti ties of slightly saline (l,000 to 

3,000 ppm dissolved solids) to moderately saline (3,000 to 10,000 ppm dissolved solids) 

water (Cronin and Follett, 1963). Waters are generally high in chloride and sulfate. 

Brine springs issue from the San Angelo and Blaine Formations within the Brazos River 

drainage system in southern King and northern Stonewall Counties. 

Regional ground-water movement is postulated to be to the east. The water 

table surface mimics the topography of the overlying land surface (Hutz and others, 

1979). 

Favorable Area 

Area 1. Although the San Angelo Formation is unfavorable in outcrop it is 

considered to be favorable in subsurface (Area I, PI. I B). The Duncan ""'ember of the 
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San Angelo Formation is a sand-rich fluvial-delta system (Smith, 1974) covering an 

area of approximately 1800 km 2, with an average thickness of 6.0 ITI. Total volume of 

potential host rock is II km 3. The Duncan Sandstone Member is underlain, overlain, 

and grades laterally into rocks that accumulated in tidal flat and sabkha environments. 

The Duncan Sandstone Member was virtually encased in brine-saturated sediments. 

The brine contained a high concentration of metals~ Compaction and dewatering of 

tidal flat - sabkha deposi ts and migration of brines into the Duncan Sandstone provided 

a source of uranium and other metals. Upon encountering a reducing environment, 

copper and uranium were concentrated. Dunsmore (l977aj 1977b) proposed such a 

mechanism for concentration of uranium in Permo-Carboniferous deposits of Canada. 

According to Dyck and others (l976) one should not expect rock outcrops to be more 

h'ighly or extensively mineralized than their subsurface equivalents; in fact, the 

opposite should be true. 

Uranium content of San Angelo ground water (I~utz and others, 1979) ranges from 

3.4 to 61 ppb. Ground-water data were collected from wells that were drilled within 

the San Angelo outcrop area, and therefore are not indicative of uranium or copper 

mineralization in the deeper subsurface. 

Drainage, Generalized Land Status, and Culture 

Area I is transected from west to east by the Salt Fork of the Brazos River 

(north of Aspermont). The' Double Mountain Fork of the Brazos River flows to the 

northeast near the southern boundary of the quadrangle (Pl. (); North of Aspermont 

the area is highly dissected by the drainage system of the Salt Fork o[ the Brazos; the 

area south of Aspermont is less severely dissected. Area 1 is characterized by 

numerous east-facing eS'carpments tha t are capped by dolomi te or gypsum beds. 
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Area I is entirely in the private sector (Pl. 9). 

Most of the area is traversed by a network of paved and unpaved roads (PI. 10). 

Fort Worth and Denver Railroad crosses the area from east to west. The towns and 

communities of Ford, Swenson, .Peacock, Aspermont, and Old Glory are within Area I. 

Oil fields and water wells are scattered across Area I. 

ENVIRONMENTS UNFAVORAL\LE FOR URANIUM DEPOSITS 

Several rock units within the Lubbock Quadrangle are considered unfavorable 

environments for uranium deposits (Fig. 3; Pis. 7, 25, 26, 27, 28, 29, and 30). 

Unfavorable environments include (l) all Pleistocene units excluding the Tule Forma­

tion; (2) the Ogallala Formation outside the area of favorability, (3) the Dockum Group 

outside the area of favorability, (4) the Permian units between the Dockum Group and 

the San Angelo Formation (Quartermaster, Whitehorse - Cloud Chief, and Blaine 

Formations), and (5) the Choza Formation. 

PLEISTOCENE AND YOUNGER UNITS 

Pleistocene cover sands (Illinoian), the Tahoka Formation (Wisconsinan), playa 

deposits (Wisconsinan to Recent), sediment underlying terraces, alluvium, and wind­

blown sand were judged to be environments unfavorable for uranium deposits because 

of limited thickness and areal extent and low uranium values from rock and soil 

samples. With the cxccplionso[ the T..lhoka rorlll.)lioll alld c\,\y<'y pl<lya sedilllellts, 

these surficial deposits are characterized by high transrnissivities and oxidizing 

conditions. Any contained uranium (exclusive of urllniutn associated with rcsistate 

minerals) would be mobilized and redistributed downdip by infiltrating meteoric 

waters. 
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Although a number of airborne radiometric anomalies are associated with 

Pleistocene Tahoka Formation and playa dcposits, they were also considered unfavor­

able for uranium deposits becausc of the limited thickness and extent. The airborne 

radiometric anomalies are caused by the contrast in background radiation between thc 

cover sands (10 to 20 counts per second) and the higher (30 to 50 counts per second) 

clay-rich sediments in the Tahoka Formation and playa deposi ts. 

OGALLALA FORMATION 

Areas of the Ogallala Formation outside the area of favorability shown in Plate 

were judged to be unfavorable for uranium deposits because of the following 

combination of characteristics: (I) opcn-basin hydraulic conditions, which allow 

oxidizing ground water to flush highly transmissive,porous sands and gravcls; (2) lack 

of reductants; (3) low uranium values in Ogallala Formation rock samples; and (t~) thc 

presence of pedogenic caliche (Car lisle and others, 1978). 

In order to better understand factors controlling uranium distribution in the 

Ogallala Formation, subsurface maps wcre prepared. Thc·se maps include Ogallala 

isopach (Pl. 14) and net sand and gravel (Pl. 19). Strike and dip cross sections were also 

prepared (PIs. 16 and 17). 

Rock samples from along the Ogallala escarpment were analyzed (PIs. 5 and 18; 

App. I). No anomalous uranium values occurren in thc unfavorable area. The 

maximum uranium value of Ogallala Formation rock samples in the unfavorable area is 

8.0 ppm (MIW-096). 

DOCKUM GROUP 

The Dockum Group was judged to be unfavorable outside the areas of favor­

ability (PI. m) because (1) uranium content of rock samples was generally low; 
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(2) ground water contained low values of uranium; (3) radiometric anomalies were absent; 

(4) a large volume of oxidized fine-grained deposi ts occurs in these areas; and (5) there 

is no reducing environment. Scattered uranium occurrences are found throughout the 

Dockum outcrop belt (Pl. 22). Most of these are volumetrically small. For example, 

burrows are filled with sandstone in some of the lacustrine mudstones. The sandstones 

are cemented with calcite and mineralized with copper and uranium; the mineralized 

materials probably constitute a volume of less than 0.027 m 3. Some occurrences are 

in highly permeable sandstone bodies that have been repeatedly flushed with oxidizing 

ground water. Other occurrences are represented by a thin carnotite rind on 

carbonized plant debris. Uranium occurrences in outcrop (including those in the 

favorable areas) are remnants of extensive occurrences; uranium in outcrop was 

oxidized, mobilized, and transported downdip by ground water, or away from the 

outcrop by surface water. 

Uranium occurrence is judged to be sparse in those areas of subsurface Dockum 

where no anomalies were indicated on gamma-ray logs. 

PERMIAN FORMA nONS 

Permian strata, in outcrop, that lie betwecn thc San Angelo Formation and the 

Dockum Group are predominantly red beds and evaporites. Permian strata are 

considered unfavorable for uranium because (I) the depositional environment was 

oxidizing, (2) reductants are· rare, (3) few permeable strata (host rock) are present 

other than sandstones in the Whitehorse - Cloud ChicfForrnations, (II) U 308 content is 

low in rock samples, and (5) U30 8 content in ground water is generally 100v. 

The Blaine Formation has numerous thin, laterally continuous dolomite beds, 

some of which contain numerous pelecypods. Other dolornite beds were initially oolite 
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beds that were later dolomitized. Some are thinly laminated and are disrupted by 

desiccation cracks. The Hlaine accumulated in a shallow, subtidal-intertidal-supratidal 

environment; sandstones or siltstones are rare. Although evaporation functioned to 

concentrate elements in brine (Pendery, 1962; Smith, 1971j.) the environment was 

oxidizing, reductants were negligible, and there was no apparent uranium source other 

than seawater or ground water from the Ogallala. Uranium values for the Blaine 

Formation are shown on Plate 31. 

The Whitehorse - Cloud Chief and Quartermaster Formations consist of red-bed -

evaporite sequences, which accumulated in an oxidizing environment. In the sub­

surface, halite is an additional facies component. The environments are considered 

unfavorable for uranium deposits, on the basis that they were oxidizing and that there 

was no apparent source material (other than brines generated during the Permian and. 

ground water derived from the bgallala Formation). Rather widespread eolian sands 

are interspersed with gypsum in the Whi tehorse - Cloud Chief Formation; these sands 

are highly permeable and were potential host rocks. Uranium values for the 

Whitehorse - Cloud Chief Formation are shown on Plate 32. A potential volcanic 

uranium source was present in Mexico during accumulation of the Quartermaster 

Formati'On (Miller, 1955); the Quartermaster contains some hollow sanadine grains. 

Uranium values are shown on Plate 31. 

The Choza Formation (Clear Fork Group), which occurs below the San Angelo 

Formation, is the product of the same kinds of depositional processes that produced 

the facies of the Permian above the San Angelo Formation. The Choza is judged to be 

an unfavorable environment for uranium deposits for the same reasons given for the 

Permian section between the San Angelo Formation and Dockum Group. 
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Three stratigraphic units, all in subsurface and mostly within the eastern part of 

the Lubbock Quadrangle, were not evaluated. These uni ts are the Canyon, Cisco, and 

Wichita-Wolfcamp Groups (Pis. 25, 26, and 27).· Time constraints and the fact that the 

facies present within these units generally are not favorable environments for uranium 

deposits are the reasons that low priorities were given to these units. 

The Canyon Group in the eastern part of the Lubbock Quadrangle consists of 

. shelf-edge reef, slope, and basin deposits (Erxleben, 1975). Canyon environrnents 

favorable for uranium deposits lie to the east of the Lubbock Quadrangle. 

Most of the Cisco Group in the subsurface within the Lubbock Quadrangle is 

represented by shelf, shelf-edge, slope, and basin deposits (Galloway and I3rown, 1972); 

each of these facies is considered an unfavorable environment for uraniuin deposits. 

The Cisco shelf edge lies roughly along a north-south line defined by long lOif151W. 

The Wolfcamp-Wichita Group consists mostly of marine shales and carbonates. 

Shales and dense limestone make up the slope and basin facies. Reefs constitute shelf 

edge facies, and dolomites and evaporites make up the backreef and shelf facies. 

These rock types are considered to be unfavorable environments for uranium deposits. 

INTERPRET A TION OF RADIOMETRIC AND GEOCHEMICAL DATA 

RADIOMETRIC DA rA 

During May and June 1975, an aerial radiometric and total magnetic field survey 

was flown over the Lubbock NTMS Quadrangle by Geodata International, Incorporated 

(1975). The survey was flown in an east-west direction along lines 4.8 kill (3 rni) apart 
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and at a mean terrain clearance of 122 m (400 ft). North-south tielines were flown at 

19-km (l2-rni) intervals at the same terrain clearance. Aircraft speed averaged 224 

kmh (140 mph) .. 

Radiometric instrumentation consisted of a 256-channcl spcctrometer and 3,320 

cubic inches of Na(Tl) crystal volume. An additional 415-cubic-inch Na(Tl) crystal was 

o 11 hO Id d 0 214 B
o dO 0 0 f I 2 10 I I partla y s le e to rnonltor 1 ra latlon commg . rom t lC upper 11 so 1<, <llllj I~. 

Energy ranges used to detect potassium (I+OK), thorium (208Th), and uranium (214 !:)i) 

were 1.322 to 1.638, 2.410 to .2.796, and the sum of 1.053 to 1.322 and 1.638 to 2.410 

MeV, respectively. 

All data used in this report were corrected for instrument Jive time, aircraft 

background radiation, and atmospheric 214 Bi , and then were adjusted to an equivalent 

terrain clearance of 122 m (400 ft). 

Corrected data were statistically analyzed by Gcodata using their in-house data 

processing techniques. The statistically reduced data were interpreted by the Bureau 

of Economic Geology following the procedure of Saunders and Potts (1978). Favorable 

areas for uranium occurrence were indicated by significantly high readings for U, 

U/Th, and U/K. Possibly favorable areas were delineated where U/Th and U/K were 

significantly anomalous. Both categories are shown in Polate 3. 

Anomalies in the windblow cover-sand unit Qcs (PIs. 3 and 7; Areas 1-15) 

generally occur WhNC a flightliilc crosscs a paved road. 1\11 Qcs anomalies are 

intcrpreted to bc uraniferous asphalt and other cultlJml lIlaleri<lls having rclatively 

high uranium levels that contrast with the very low uranium contcnt of the windblown 

sand. 

39 



LUI\!\OCK 

Double Lakes and Tahoka Lake (Areas 16 and 17) show significantly high uranium 

readings in the Tahoka formation. Uranium leached from Pleistocene ash beds could 

be accumulated in lacustrine clays. 

Uranium anomalies ii) the Ogallala Formation (Areas 18 through 26) result from 

the concentration in ground water of uranium derived from ash beds within the Pleis-

tocene. 

The anomalies showing the greatest potential for commercial quantities of 

uranium are within the Triassic Dockum Group (Areas 28 through 36). Most of the 

anomalies are at the base of the. Dockum. Area 27 contains anomalies in the 

uppermost Quartermaster Formation near its contact with the Dockum Group. 

Permian strata in the eastern half of the quadrangle are mostly red beds that 

lack the chemicaJJy reducing conditions normally considered favorable for uranium 

concentration. The scattered anomalies detected in the Whi tehorse and HJaine 
, 

Formations (Areas 38 through 52) reflect uranium concentration by processes other 

than precipitation of oxidized uranium in a reducing environment. Sabkha evapora tion 

in Permian time concentrated uranium and other minerals from seawater. Another 

mechanism for concentration is ground-water flushing of uranium from the High Plains 

into the Permian beds. Subsequent investigation within. the delineated anomalous 

areas should consider both processes. 

GEOCHEMICAL DATA 

Hydrogeochemical and stream sediment datLi were provided via a draft HycJro-

geochemical and Stream-Sediment Reconnaissance report by Oak Ridge Gaseous 

Diffusion Plant (I~utz and others, 1979). Their raw data, on uranium content of ground 

water, were plotted and contoured for the purpose o[ depicting any trends in uranium 
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content (Pl. 4). Ground waters of a large part of the area are characterized by 

uranium content in the range of 2.0 to 10 ppbj this seems. to be the background upon 

which the higher values are superposed. Two trends are obvious--one in the eastern 

quarter .of the quadrangle and one that covers roughly one-quarter of the quadrangle in 

the western half of the area. The first area trends north-south and includes the upper 

part of the l3laine and lower part of the Whitehorse - Cloud Chief Formations; this 

trend includes a sm<;l.ll area underlain by the San Angelo Formation in the southeast 

corner of the Lubbock Quadrangle, as well as westward extensions across the 

Whitehorse": Cloud Chief Formation, and locally into the Quartermaster Pormation. 

Values of U
3

0 g in ground waters within this trend range from 10 to 100 ppb. Ground 

waters in the second trend, which is oriented northwest-southeast, are contained in the 

Qockum Group and Ogallala Formation. The high concentrations of uranium in the 

Dockum and Ogallala have similar trends, suggesting that their respective aquifers are 

physically connected and that the waters are genetically related. Values of U
3

0 g in 

ground waters within the second trend range from 10 ppb to greater than 100 ppb. In 

the central part of the quadrangle, approximately between long IOOo35'W. and long 

lOlOlO'W., there are four smaller areas with ground waters containing 10 ppb to greater 

than 100 ppb U
3
0

8
i as mapped, these areas are elongate and oriented roughly east­

west (although the area that lies in Crosby, Dickens, and Kent Counties has a stellate 

pattern). These smaller anomalies are contained in ground w~lters in the Quarter-

master Porrnation and Dockum Group. 

Uranium contained in most of the ground waters in the Lubbock Quadrangle was 

derived from volcanic ash within the Pleistocene deposits. Ground water, charged 

with uranium, moved downward from the Pleistocene through the Ogallala into 
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Dockum and upper Permian strata. Upon reaching upper Permian strata, ground water 

moved updip through permeable sandstones and siltstones; brines derived from solution 

of salts within the Permian are currently being discharged into present drainage 

systerns. The north-south trending ground-wateranolnaly is the result of uranium-

bearing Ogallala ground water moving updip through the sandstones and siltstones of 

the Whitehorse - Cloud Chief Formation. 

By approximately 600,000 years n.p., the time when the Pearlette Ash was 

accumulating, the Ogallala had been eroded westward approximately to the rniddJe. of 

Kent County (Fig. 18). Eastward beyond .that point, ash fell upon Permian outcrops. 

The present area of the discontinuous anomalies was overlain 600,000 years B.P. by the 

Ogallala Formation. Lakes that formed on the Ogallala surface were si tes of uranium 

concentration. The present patchy distribution of ground-water anomalies probably 

reflects the position of those lakes; ground-water movement from the lakes was 

downward into Dockum and Permian strata. Another factor affecting patchy 

distribution in the Dockum is that the thicker Dockum sandstone bodies are narrow 

north-south and elongate east-west. 

The very broad anomalies in the western part of the quadrangle coincide with the 

present distribution of the Ogallala or with areas that recently were covered by the 

Ogallala. Oxidizing ground waters of the Ogallala are mobilizing, and, in places, 

transporting uranium. High values of U
3
0

S 
in the' Dockum ground waters generally 

occur in an area to the west or souLhwest of urllllilllll OCClIITCIlCCS. 

A comparison of ground-water anomalies and radiometric anomalies indicates 

that the two types of anomalies are not always coincident. Areas where ground-water 

and radiometric anomalies coincide are (1) along the north-south ground-wa ter trend 
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that spans the Blaine and Whitehorse - Cloud Chief boundary, (2) in the south central 

part of the quadrangle in the Quartermaster Formation and Dockum Group (south-

western Kent County), between long 100°lJ.5'W. and long 10IoOI'W., (3) in the Quarter-

master Formation north of Spur, (lJ.) in the Dockum Group in southwestern Garza 

County (in the area of the Caprock Prospect), and (5) in the Ogallala Formation in 

Blanco and Yellow House Canyons. 

Some uranium occurrences are coincident with U
3
0

8 
anomalies in ground water. 

In the San Angelo Formation there is a ground-water anomaly (Pl. lJ.), but no uranium 

occurrence as determined frolllrock samples (Pl. 24) .. Within the area of the nortl1-

south trending ground-water anomaly there is no uranium occurrence as determined 

from rock samples (Pis. 31 and 32). The ground-water anomaly in southwest Kent 

County (Quartermaster Formation and Dockum Group) has no corresponding surface 

uranium occurren<;:e as determined from rock sarnples. The large stellate ground-

water anomaly in Crosby, Dickens, and Kent Counties underlies the area of the Red 

Mud and MacArthur Prospects where sandstone percentage is high (PI. 21). The <lrea 

of the Eubank Prospect and ground-water anomaly in south central Crosby County 

coincide. In the. western part of Garza County, the broad ground-water anomaly 

roughly parallels the Ogallala outcrop (or the Cap rock Escarpment); ground-water 

anomalies generally lie to the southwest of Dockum outcrops containing the highest 

uranium values. Ground water with the high U
3

0 g content underlies most of the 

Ogallala that is situated to the west and sOLlth of Yellow House Canyon (Pl. 6). 

Ogallala in this area contains ground water with 10 to 20 ppb U 308. Transecting the 

area from northwest to southeast are yet higher U 308 values; this trend continues into 

the Dockum aquifers. Ground-wa ter anomalies (10 to 20 ppb U 308) correspond wi th 
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uranium occurrences along Yellow House Canyon. Also on the High Plains, gr9und­

water anomalies occur within the areas of Tahoka Lake and Twin Lakes. 

Ground-water, radiometric, and rock data all indicate that the Dockum Group 

and the Ogallala and Tule Formations contain appreciable amounts of U 308' Within 

the Permian section, the San Angelo Formation (by geologic inference) contains 

uranium deposi ts. 

RECOMMENDATIONS TO IMPROVE EVALUATION 

Several methods could be used to improve the evaluation of the Lubbock 

Quadrangle. The proposed methods are more detailed than the reconnaissance study 

recently made to evaluate the Lubbock Quadrangle. 

Airborne radiometric surveys failed to indicate the presence o[ some uranium 

occurrences in the Dockum that were detected by field investigations (rock sampling 

and ground-water sampling have shown high U 308 content in these areas). More 

closely spaced flightlines, particularly in the areas underlain by the Dockum Group and 

Ogallala Formation, would enhance the evaluation. 

A detailed ground-water study is needed in order to document the relationships 

among the various aquifers. Data analyzed to date indicate that volcanic ash within 

the Pleistocene units on the High Plains is the source for most of the uranium 

occurrences in the Lubbock Quadrangle, and th,\t the tJralliulTl was traflsported to older 

stratigraphic units by Ogallala ground water. Delineatio[) of ground-water flow 

systems is requisite for understanding the mechanism of uranium rnobiliLdtion, 

transportation, and concentration. 
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Highest U30 S values in the Lubbock Quadrangle occur in Dockum outcrops in 

western Garza County. Ground-water anomalies in the same area are highest downdip 

from these occurrences. Uranium in outcrop obviously has been mobilized and is being 

transported by ground water into the deeper subsurface. Also within the subsurface 

Dockum are numerous anomalies as indicated by gamma-ray logs (PI. IB; Areas F, G, 

. and H). The reconnaissance study of the Lubbock Quadrangle clearly indicates areas 

that merit additional subsurface study. It is recommended that coring and detailed 

geophysical logging be conducted immediately to the west of Areas A, C, and D (Pis. 

IA and IB). It is also recommended that the Dockum subsurface section in Areas F, G, 

and H be investigated by the same methods. 

The Ogallala and Tule Formations in Area A (Pl. 1 A) should be cored and logged 

to verify their favorability as uranium hosts. The subsurface investigation in this area 

should also include the entire Dockum section; this investigation would establish the 

relationships among uranium occurrences within Tule and Ogallala Formations and the 

underlying Dockum Group. This area and the proposed methods are recommended 

because obvious relationships exist between uranium occurrences in the Tule and 

Ogallala Formations and in the Dockum Group. 

Area B (PI. lA) is underlain by broad U
3
0 g anomalies in Ogallala ground water 

and by radiometric anomalies. Coring and logging is recommended for this area. 
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BFE 1236 
4/19/7B 

Commodity Comments CSO < ----------------------------
) 

---------------------,---- ---------,--------- -- '------- - -" --,- -- -'" 

Status of Explor;ltlon ;lI1d lJevelopment AL() < 1 " 
(1 = occurrence, 2 = r:1wprospect, 3 = deveT~)I;~_'d PJ-()spl~('l, /, ,~ pr()duct,,-) 

Comments on Exploration and Development LllO < ___ ~.Q-.Jl.il_l?_t __ cLe_y.~.J..Q_ILme.n,.t _________ _ 

> 

Property is A2l (Active) G2l) (lnactive) (Ci)"(:1(' appropriate lahels) 

Wo.rkings are M120 (Surface) M130 (Underground) ~lIld) (I~() tit) 

Description of Workings M220< No work:i"AK§. _____ , _____________________________________ ' __ 

> 

"Cumulative Uranium Production YES ~ S~lL 
DH2 

accurncy thousands of .Lb. Yf';' rs 
G7<t.JB I<---JL--J'L--JI> G7A<LI I! ! I I I> G7B<LB> G7C< ___________ '> C7IV % UJOH> ----

Source of Information U9 < -----------------
> -------,---,-,------------------

Production Comments U10 < -----
> 

Reserves illld PoLe-ill ial Resources 

Ell 
ll,Pu:';;lIHls or 1 h. YI';! r 1\ I 1':;1. )'yndl' iwell r:1CY 

E 1 <LJ.!l LE..LSLTl> EIA<Lo D 0' 0 I> J J1. J. 1. 81.7-18 EIB<LB:' 1-:1<>'11 J 918JO I ' E t Dr 0_--0-2- t-G-(.i~--i~\!~(~> 

Source of Informal ion E7" M~G d '1'1 1 I . ' '_......u.L. <,OW..E1L_an __ .1. 1 urw..ac 1 Lc,t'- Y' t l-l,R-r-.e-{}O rt- ------- ---

Comments E8 < 



~' 

l'lC('u;-­
rence 

11,). ...... -
.. ,.:.J, .. : _ 

1 Benson Lake 
anomaly 

2 Forrest 
Ranch 

3 Unnamed 

4 Lott 

5 Cap rock 
Prospect 

6 Yellow Cub 

,.: C"J;,l t. y 

Lubbock 

Crosby 

Garza. 

Garza 

Garza 

Garza 

7 Long Ranch Garza 
Twin Rattler 

Site 

... 

APPENDIX A. URANIUM OCCURRENCES IN THE LUBBOCK QUADRANGLE 

Table 1A. Visited Uranium Occurrences in the Lubbock Quadrangle 

L.::('a~ion 
.-------~------~ :'·\,·P. i.ng. Lat. -' S e ~ . Sec. LO:1b' 

(In (S) (S) (~') (~n 

33 32 18 101 44 27 

33 26 24 101 32 25 

33 04 11 101 32 26 

33 05 00 101 30 45 

33 00 20 101 29 00 

33 07 36 101 21 33 

33 19 29 101 24 25 

De;;(.l.!'>it 
Host :,cck c 1~3s ,)r sur--

f~rnatio!1/me~ber cia5S (nc.) 

Ogallala Fm. 

Quaternary 
terrace 
deposit 

Tule Fm. 

Tule Fm. 

Dockum Gp. 

Dockum Gp. 

Dockum Gp. 

Evaporative 
precipitate (220) 

* Sandstone (240) 

** Sandstone (243) 

** Sandstone (243) 

** Sandstone (243) 

* Sandstone (240) 

Sandstone (240) 

LUBBOCK 

---_ .. _-----

troQUC-

* 

t ; ... it ....... J .: • r .- ::a 
..... 0 :.1 l\ ~ .. :::. ,: ... '- '_ 

a 

a 

a 

a 

a 

a 

a 

Bement, et al. 
1977; Finch, 
W. 1., 1975; 
Flawn and 
Anderson, 1955 
This report 

This report; 
OT. BEG Open 
File Report; 
(A. E. C. LTR 
4/6/65) 

This report; 
Finch, W. I .• 
1975 

This report 

This report; 
Bement, et al. 
1977; Butler. 
et a1., 1962 

This report; 
Bement, et al. 
1977; Butler. 
et a1., 1962 

This report: 
Bement. et·al. 
1 9 7 7. ; But 1 e r • 
eta 1., 1962 

~ 



~ 
1 
j 

J 
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~ 
i 

LUBBOCK 

Table 1A. Lubbock (cont.) 

Lcca~ion De?vsit Occur­
rence '., Se .. Sec. T'.w~p • ~,n g . L3t. Lon!;. Host :"ock 

for!:lat':"on/me=ber 
c t~3S '..lr su~­

C!'3SS . (no. ) 
frodac-

no. :: a:':l~ 

8 Long Ranch 
Hillside 

Site 

9 Eubank 
Ranch 

10 MacArthur 
Prospect 

11 Red Mud 

* 

CO·Jill)" 

Garza 

Crosby 

Kent 

Dickens 

Jones, C. A., 1978. 

(S) (S) c·n (~; ) (\,' ) 

33 19 07 101 24 06 

33 23 49 101 18 33 

33 2l 36 101 02 06 

33 25 44 100 59 57 

Dockup1 Gp. 

Dockum Gp. 

Dockum Gp. 

Dockum Gp. 

Sandstone (240) 

* Sandstone (240) 

** Sandstone (243) 

* Sandstone (240) 

#production categories: a. 0 to 20,000 lb. U
3

0
8 

(no uranium production reported from these occurrences). 

** Austin and D'Andrea, 1978. 

-_..-. 

tion~ ~~~er2~ce 

a 

a 

a 

a 

This report; 
Bement, et al. 
1977; Butler, 
et a!., 1962 

This report; 
Bement, et al. 
1977; Butler, 
et a!., 1962 

This report;. 
Bement, et aI, 
1977; Butler, 
et a1., 1962 

·This report; 
. Finch, W. I.. 
1975 



0;::cur­
renee 

Table A2. Uranium Occurrences Searched For But Not Found in the Lubbock Quadrangle 

L:ca:;.icn De?Osit 
1 ... Se - . T'W p. =, n g .. La t: .. ~roduc-

n ,_, . .', a:: c C~..l il t : .. ;' 

Sec. 
(S) (5) Cr·:) \~~) 

1.0;'1 g. 
("\,; ) 

Bast rock 
f0rnat::'on/'X.2::::.ber 

c l c. .:5 S '.' r ::: U D -
Cl.3.3S (no.) tion~ a~fer2n~~ 

X12 

X13 

X14 

X15 

* 

Libesay 
V-S Ranch 

Wood Ranch 

Unnamed 

Unnamed 

Lubbock 

Grosby 

Garza 

Crosby 

Jones, C. A., 1978. 

33 32 30 101 47 
(approximate) 

33 29 101 29 30 

33 19 101 2S 10 
(approximate) 

33 24 101 14 
(ap'p roxima t e) 

Ogallala Fm. 

Ogallala Fm. 

Dockum Gp. 

Dockum Gp. 

Evaporative 
precipitate 

Evaporative 
precipitate 

* (220) 

* (220) 

* Sandstone (240) 

* Sandstone (240) 

# d· . Pro uct~on categor1es: a. 0 to 20,000 lb. U
3

0
S 

(no uranium production reported from these oc~urrences). 

** Austin and D'Andrea, 1978. 

a 

a 

a 

a 

UT BEG Open 
File Report 
(A.E.G. LTR 
4/6/55) 

This report; 
Bement, et a1 
1977; Finch~ 
W. I., 1975 

Finch, 107. I ~ , 
1975 

Finch, W. I . , 
1975 



LUBBOCK 

Table A3. Occurrences Not Visited in the Lubbock Quadrangle 

Occur-- Location De?0sit 
renee 

.1 Sa::. Sec. ;" ... p. l',n g. Lat. Long. Host rock cla.ss or sub- Froduc-
;~ a:-:.:; CC:Jl1 t y (S) (S) (~l ) (~n n-1) for!:lation/:ne::ber Cl3.55 (no. ) tio~ 

:. 
;'c:ert2nce !'!0. 

* Y16 Negro Hill Crosby 33 31 - 101 10 - Dockum Gp. Sandstone (240) a Bement, et al. 
1977; Finch, 
W. I . , 1975 

* Y17 Swenson Garza " 33 21 - 101 15 - Dockum Gp. Sandstone (240) a Bemen t , et al. 
Ranch 1977; Butler, 

et a1. , 1962. 

Y18 Salt Fork Garza 33 18 - 101 08 30 Dockum Gp. Sandstone (240) * a Finch, W. I . , 
(Adams) pers. comm. ; 

Prospect Hayes, W. C . , 
1956; UT BEG 
Open File =Ze?: 

* Y19 Sanderson Garza 33 17 - 101 08 - Dockum Gp. Sandstone (240) a Bement, et al. 
Ranch 1977; Butler, 

et al. , 1962. 

(240) * Y20 Unnamed Garza 33 17 "30 101 04 10 Dockum Gp. Sandstone a Finch, W. I. , 
(approximate) 1975 

* Y21 Roddy Garza 33 14 - 101 11 - Dockum Gp. Sandstone (240) a Bement, et al. 
Ranch 1977; Butler, 

et a 1. , 1962. 

* Y22 Adams Garza 33 07 -" 101 07 - Dockum Gp. Sandstone (240) a Bement, et al. 
Prospect 1977; Finch, 

W. I. , 1975 

* Jones, C. A., 1978. 

lip d .. . ro uct10n categor1es: a. o to"20,OOO lb. U
3

0
8 

(no uranium production reported from these occurrences). 

** . Austin and D'Andrea, 1978. 
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'1/19/711 

1':iI',I' I 

tll(AN 111~H)C:CIII(i(i:Nt:I': 1.11111>\)('" 

REI'OIZT Ill'P()~; j L Nn, 5 

Deposit Form/Shape 1'1l0 < I.rreguJ:lr dissemination :,-
-----r~l'-/M----------------- -~- -- -------.----------------

Length 1'140 < __ ?_, _____ > 1'141< FT > Size 1'115 (d n~ I e letter): 

·Width 1'150 < 5 >1'151< FT > ----

Thickness N60 < 1.5 > 1'161< FT > 

Strike M70 < > 

Dip M80 < > 
~---.~--------

B 
c 
U 
E 

Jb UJ()~ 

() - 20,OO() 
20,OO() - 200,000 
200,000 - 2 milJ ion 
2 million - 20 mill ion 
Hare than 20 mill ion 

Tectonic Setting N1S < P 1 a t LoLIIL-______________________ . ___ ._._~.-.. ______ . __ .. _~' 

Major Regional Structures NS < Eastern-tiO..P_e.. ... _j.tLdJ.j~LJ:u:l_J.L<~LSin. _________ . _____ ._. 

Local Structures N70 < ------------------------

Host-PH. Name Ul < Dockum 0p,,---, __ > 

Has tRack Kl <I T I R II I _L-L-l--,--,--,--,I_}5,-,I,-.O r <1 n_0~ ___ c:.~c:_~ ~.<:.? _u_~_, __ ~ !_C::_C:!:~.9--,!_~. '-__ !' i_n_~_ 
(i\ge) (Rock type, texture, c(llllpositi(In, color. 

to medium quartz arenite. 
alteration, attitude, geometry, structure, etc.) 

> 

Host-Rock Environment U3 < Fluvial meanderbelt & distributary channe~:;;_aitds 
·(Sed. der. en~Jr~~-~t:lTn()-rp"jc f;lcies, ign. environ.) 

Cormm'n l s on 
i\ssoc b ted Hocks Ull < _____ Llll.uc...r_laiILJ1.y __ Llu V lLl_l_ d c lLi.ll L: ___ unll S __________________ _ 

-----_._-------------------------

Ci:angue Hinerals K4 <. _----.N.nnC-D.b..a.e.r...v_c..cL ... ________ .. _________ . _________________________ _ 

--------_._--_._-----------
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1',1)'," 'I 

UIZAN IUH-OCCUIUU':NCI': 

REPORT 

Al t era ti on N 7 5 <--tLu.1l.e.-~,ljLS e r v e (,-I ~ __ _ 

> -------------------
Reductants US < ____ N~o~n~e~~o~b~s~e~r~v~e~d ________________________ ~ __________________ ___ 

> 
--~------------------~------------------~-----------------------------

Analytical Data (General) C43 < . 240. to 2000 ppm UJOS 

Radiometric Data (General) U6 < 28 x BG(l x 10 FT); 61 x BG (1 x 3 FT); 
(No. times background and dimensions) 

131 x BG (1.5 x 5 FT) 

Ore Controls K5 < __________________________________ ~ ___ 

> 

> 

----,---.-------------- - ---

> 
----~-----------------------------------~--~------------------

Deposit Class C40 < Sandstone 
,~~~----------------------

S5; Delta plain mdst & slt'st; Meand'crbclt sandstonc--.-iiUL~Q.~ilL-l1ilrt) 

> 
--- --- --------------- ------_. 

.9 MTh 



.... !: 123<; 
~/'Q l-r~ 

!IRAN Illt~-()C:Cll!{H !':NC!,: 

REI'Oln Il('!l(lsit No. ') 

Uran lum /lllii tyse!>: 

SA.mple No • . . - - - Uranium Analysis 

f;~W541 Chip sample, 'ho t ' mdy 5S lens in distri-
-

butary ch anne 1 ss 475 ppm U-J.Q.g_ -

HIW542 Chip sample from hot zone in basal meander'-

belt ss 240 ppm U'JOQ 
~ 

MIW543 from hot zone in lower meanderf-Chip sample .-.. _._--- --~.-.----------.-.. --

t. belt ss 2000 _. 

(;eologic S1(ctch Mapand/ol" Sl'f'tipn, with SampJe l.ocnLJpJ1s: 

References: 

'---~-~ \...--­-------"--"" --~ ~ -.~-
--- ----- L/ '--' ----

"--"" '---"' ------- "-----' '---" '-../' ~ 

De-lt<.1 Pial"" 
""0I!ft;, It 5 I t-.Yt:. 

n< 
~---------------------.----------------~--------

ppm U 30 

._--------------------------- ~-
> 

> 

f3 < ___________________________________________________________________________ _ 

S{J 

'-/0' 

> 
-----------_.-------------.----_.-

--------_.--------



':'= rF. 12~'-: 
~/:~/i''3 

C,lnt:il~U:JL.l()n [rom p. 1 __ r_ • 
- I_ 

:;:1' :1 Lubhock 

" 

------_._'----._----- ----_.- -.. - .,------.-- - ...... __ . .;.-_.- ---_.- - ... --" .-- -_. __ .- _ ... - - _.,._ .. -_ .. _-_. __ ._-----

-------------------- ----

-------~---- ----~----.----.-----.- •• -_. __ !.. ---_._---

------------------------ ._-_ •. _------- ._-- -_._- .. _----_. __ .. __ . 

- ------' _ .. _----------,- --.- --- .•.. -- .-.. --... -.-.-----. - .---.. _ ... 

_. "--' ---.- . ------ - - .,. ---------_._-_ .. _--------------------.-----

--- ------------------ --------------------------------- - __ pO 

.-:-... ---_._._---------_ .. ----_. 

._----_._- ---_. __ ._--------­-------------------

.------- -- -- _ .. ' .. .,. ... , .. _.- ~-.- ... _. - '. -_. --- -. 
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I' I", 

L\lbhock 

Deposi t Name A10 

Synonym Nume (s) All <_K i rk!LiH ri-_~.k. ___ B.J3.Jl~h ____________________________________ .~ __ . ____ _ 

S tat e Co ell' AS 0 <L4L8J> L~LlEJ County A60 < ___ ~g_L!';UL ____ ._._. ______ ._ .. 
(Enter code twice [rom List D) 

Field Checked G1 <llJ 9J LhlJ>' By G 2 < __ T h U.LW ilG h t~r ______ , _ J .c_Lf.r..es_E-_____ . _ 
y'r ~1() Last name Fil~st Inilj,11 

Ln.titude A70 <Lh1J-LQt?..J-ULP __ lJ:!l> 
Deb Min Sec 

Longitude A80 '-:[ ~.I0 1l H ZL1HJ_13.L~~> 
Dcg Hill Sec 

Township An <LL_LLJ> 
Nls 

Itlllge A78 <L-'.-LJ __ P Section A79 1._ 1.J> 
E/w 

Meridian A81 < > A1 til tide A 107 / ____________ _ 

Flit-! 

> 

> 

Quad Seal e ,\91 <L.LJ..2 141 0 10 1Q..1> 
(7~' or 15' quad) 

Quad Name A92 < __ ..:fQ.S.t~a.s..L...... ___ ._. _____ > 

Physiographic Provi.nce A63 <lOJ.2J ~_~ a t __ l'...1i!i_!LS ____ -. __ ._, __________ . _____ > 
(LiHt K) 

Location Comments A83 < ---- ----.-------.----------------

> 
-----.---

LOC:lt ion Skt'tch ~1;lP: 



8FE 1236 
4/19/78 

) \'. 

Ill;i\N I !I~I-(H:(;!II~I\I'.N(:I': ()II, 1.( t~; 11111 ' Lubbock 

I)I'I'''''~ i I Nt). 

COIJlI1l(ld i L j cs I' n'~;l'll l : 

ClO 'llLl--.l_L1S.LSiIl __ JG.lLJ:LLJQ1J.'lZ_L_l._ L.L_LLL_L_Ll __ L.L 1_]' 

Commodities Produced: 

Potential Commoditics: 
POTEN L-L_LL __ L_L--.l~L-Lj OCCUR <UlL_L_L_L_LL_L_L_LL __ l... J> 

Commodity Co~ments CSO < 
-------~. 

Status of Exploration ilnd Dvvelopmellt 1\2() /_) __ ? 
(1 = occurrence, 2 == r,\\, IH'ospect, 3 = ueve.Ir)lwc\ prospl'('L, II ~ pn)ciucvr) 

> ---------------------_.------------- ._--------.--._-- .-

Property is 1\21 (I\ctive) 1\22 (Inactive) (Circle appropriate labels) 

W~rkings are M120 (Surface) M130 (Underground) H I 11!1 (Bo L h ) 

Description of \~orkil1gs' M2 2 o < ____ tLQ __ YLQr.k.in gs ___________ .. ______________ . ____________________ ._ ._ 

> 

Cumulative Uranium Production PROD YES NO SHI. LeE «'ir('IC') 

DH2 
<1ccuracy thous,lI1t!s 0 f 1 h. VCil rs grn<ic 

G7<tJ:!J I E IS ,T]> G7 A<Lo...fu.1., 5,9 ,. ,9,6J> G7B<LB> G7C<"b..e£.or.e.. ___ 19P'CJG7D<_JL .. 3l-...3.._l~}~~> 

> 

Production Comments DlO < No production ,~..t._l!liI\_Qr __ exp_Lo.r __ aJ:.i.on _________ . __ 

> -------------_._--_.---------

Reserves and Potential Hcsources 

Ell 
<lCCUrilCY t!tnUSil1lds or lh. Y(';] r () r I'f-;!.'. grilr!l' 

E1 <tJ:!J LE.J..sliJ> Ell\<LO.JD._LOD_l-,-_L.5L1Jzl> E I C<1119_1810 ], I ~ l. I ) < __ ,-0 __ 36.2 __ J.. __ II}( ~ iJ> 

Comments E8 < --- - ---- -~--------------- -- -----------



l 
9FE 1236 
4/19/1n-

1'.\ )',' ' \ 

III{II N I II~H lCClII\lU': N C I,: LUUUI.H.:k _ 

REI'Oln Ikpc)!; it No. (} - - - - - - - --

Deposit Form/Shape HiD < Elungate area of anumaluus radioactivity (sur~>ace) 

FT/M 
Length > M4l<FT > Size H.L5 (circll~ letter): 

Width MSO < 8 ---=---- > t-15l< FT > 

Strike t-170 < > ---

Dip H80 < ------------ -> 

Ib UJoB 

II () - I'O,()()() 

1\ /. () , (J(JO - 2 O(), ()()() 

C 200,OO() - 2 Illi II iun 
f) 2 m i 1.1 :i () n - 20 III i 1 J ion 
E Hore than 20 million 

Tectonic Setting Nl5 < ________ P lat [JUJll _____ .. ___________ . ___________________________________________ _ 

Major Regional Structures N5 < E as t ern s 1 Q-V e, Mid 1 <!nsL_.n_~§ i !l-____________ _ 

Local Structures N70 < -----------

--------------

~1cmh(~r 112 < 

> 

_LQ~_d..._RJ'_~_ilLQ._cl~_~_'? _ _'_ III 0 d __ t.Q ___ ~_~U_'_l_.£i _uJe._t e i! __ § __ ~o 1I!_'!..<!.~_~_._....:..._. ______________ _ 
alteration, attitude, geometry, structure, -etc.) 

> 
--------'-------~---------:---------------

Host-Rock Environment U3 < Fluvial_--=-_cJ.~ltai~ _______ ~ ________ ... _______ > 

CnllnllPlll s () 11 

Ass()(·I.:tled H(\('I(s lIl, < 

Ore Minerals C30 < 

(Sed. der. envi.ron., metamorphic L,cies, ign. environ.) 

No u rani urn 111i ne r a Is 0 b s e 1;"..Y_ed_'-- ___________________________ _ 

Canguc ~1i\1('r;,I_s Kl, < _______ ..N.Qnc ___ Q.b_~ c rS_Q (t,o. ____ .. _ _ _ _ __ _ _ __ __________________ . ___ _ 

> 

> 
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llJ{AN IlJ~H)CClll{ln':NCI': L Iii.' h~)c.l~_ ._. __ ._ ... 

I{EI'OI{T nepos II Nll..._ 0._. ______ . _________ . ___ . __ 

Alteration N75 < Nonc observed 

------------------------------------~----------------.----------------~ 

Reductants U5 < None observed 
----~~---~~~~--------------------

Analytical .Data (General) C43 < __ ~3~6_2~p~p~m~U~3~0~8-------------------------------

Radiometric Data (General) U6 < 7 x BG(20 x 8 ft) 40 x BG(2 x 2 ft) 
(No. times background and dimensions) 

Ore Controls K5 < 
----------------------~-------------

------------------~------------~------~------------------------------------

> 

> 

> 

> 

> 
------~------~--------~--------------------------------------

Deposit Class C40 < __ ~S~a~n~d~s~t~o~n~e~ ______________ _ > Class No. U7 <'lLiL.uJ> 

Comrnl~nls all Ccology NH5 < CrevaSf-;C sp lay l~(~~~.-:?J-~-------.---.-.- _ ... _______ . _________ _ 

.. ' 
----------------



7 
, 

!'IC:~ I ?~-; 
1t./1~ /y" 

1'.1)',1' 

U!{IIN lLJM-()(;<:l"\I~ I'~NCI': Luhhock 

REI'()WI' j)('IH1S i l. no. 

Ur Iln ium IIn;d yses : 

SA.~ple No. Samr] e Descr_!l?tion . ____ . _________ -, __ 11_r_:l_n_i_1I_1l_1_A-'-I_1<_il-'y'-s_· .1_' s-, 

[ ~:amp]e from shallow hole (2x2x2 
,J.!Jo.HD. hot t e s t,--,z,,-" O:;:...I=lo..=e._. ___________ . __ .'--____ -1.62-1UUIl--.VJ Q·S--

r M I W ~ : 8__ fro m fin e t 0 v. fin e .--::.m.~i:c.:c:::..:::a..::c:..::e~o~u~s~....:s~s __________ 2_-'~_JU?ffi.-lLJ·Q.8-

MIW 9 fine to med. micaceous S8 

r t) in 

1.5 ppm U 30S--' 

I F-O-J sdv DebbIe tD cobble cond 
3.3 pp_m 113 Q8 

-_ .• _---- ----------_._-_ . 

. _-_._--- ----------------

(~E'l,l0f_i\. Sketch Nap and/or Section, with Sample Locatiolls: 

, 
:15' -~) 

References: 

f1 < Bement, T.R., et a1., Geostat_isticnl PI:._Qj.CJ:.t-;-u.L-t.hR-Nnllli--------

pr 0 g ram, . Jan - Mar c h I 9 7 7 : 
'> 

[~o s A I :nIL!) s .0.~Lc lLCJ.! __ :Lah-, . N M ___ GJ.llX=-S 0.( 7 7 ) 

> 

f3 <: --------------
> 

---------------------.------------

-------- --------~-------.-. --

--.----'-----



. ; 

~ i='~ 12~·": 
~ I!? 17'::; 

,1" 

" '" 

---.. --.-- .. - ... _._--_. __ ._._. _ .... _._---_ .. - ...... - ... -........ - - .--.. - ~- _ ... -

__ ....f ___ " ___ ~_. __ • __ :----._. ___ ••• _ .. _. __ .• _____ •• ____ ••• __ • __ ._ •• ______ -;- • 

---------.-.-.---~---~------.------.-- .. -.-... _.-' ._.-

I' 

I.uhbock 

6 
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nl1.I" ~).III"· A'll) I.ubbuc.k 

I{FI'Oln I.) II: III :;, .. 1 I (. ,\ I I)() I) J \ ()J () I _()J (II' 

1l'-'pfl~;iL Nfl. 1\/d)' 7 

Deposit Name Ala < ____ L.Q.llS-Ranili ____ . ____ . __ . __ . ___ .. __ ._. ________________ . __ > 

Synonym Name (s) All < Tw in Rat t Ie r Sit e '> 

Dis t ric t or Arca A30 < __ . __ 9 s_-'!R.~_rl?_~LI}§ _____________ · ____ . _____ ,,' ____ . _______ ._. __ . __ .. _ .. _ .. _ .. . > 

Country A40 I!L.J __ ~I.· 

Sta te Code A50 -:Hu8}' LJ!&J 
(Enter code t~.Tice from List D) 

Go un t y A60 < __ G.i!.I. z a ___ . ______________ > 

Field Checked Gl <Ut9-..1 ULl.r By G2<_ Th.Y~J'wa.sJ).l~-I---~.-,--).e ~frey_~_' ___ .. __ _ 
Yr t-Io La~t name First 1nitia1 

Latitude A70 <U.L:u-ltt2..J~L1.t.2_.L~> Longitude A80 <11 (Qllj-I )J_H-UJ~J_~J~ 
Deg lUn Sec neg ~Iill Sec 

Town s hip A 77 <L_Ll.. __ LJ> 
N/S 

Range A78 <L_L_LJ_P Section A79 1...~LJ> 
Elw FT/N 

Meridian A81 < ______________________ . ________ _ > Altjtude A107 / '> 

Quad Scale A91 <!_..L..l..hlJ.QLfuQJ> 
(7~' or 15' quad) 

Physi9gra phic Provi.nce A63 <[nJ..1.I 
(List K) 

Location Comments A83. < 

,-_""GurL....e...a..L..E.l a j n s ____ ~._ . __ .. ________ .... ____ . __ > 

._-----------------

> 
----.-.-------.---------.-.-------~.--~.--.----- .. --"-- -~-.---~-- ---------_._-- -.---------.~---

t 
I\j 

'/).. ...... , 



-

8FE 1236 
4/19/78 

lll:AN Ill~I-()(:r:tIlU<I,NC:I': (!II,I tI i~; 1111' ' Lubhock 

Ikjll),'; i l Ntl. 7 

Co~nodities Produced: 

NAJOR 1--L_L_LJ~1-L I I r --.-L,_L I I L~_LJ> COP}{OD <L_LLL1_L.L-..LJ-L-L-JJ~" 

Potential Commodities: 

POTEN <1 I I ~_L..L_J __ L_L_LJ> 

Commodity Comments C50 < ------------------------------------------

Status of Exploration <Jnd \)l~velopll1ent A20 < l' 
(1 = occurrence, 2 = raw prospect, J = cleveT~;-I~l~d prospL'l't, II := prot\II("('r) 

, . 

Comments on Exploration and Development L110 <_$.h..J.._p-Q...~....d __ ..1_11_:_t....Ql1s JL.1L_l4..% --U
3

Q
S

-

> ---------------

Property is A2l (Active) A22 (Inactive) (Circle ;'ppropriate \;}lw.ls) 

W~rkings are~n20 (Surface) Ml30 (UndergroUlid) tv! I til) ( 110 lit ) 

Description of Workings M220< ' No wo rki n...£,..£ ________ . __ · __ ._._. __ ._. ____________ . ______________ .... 

> 

Cumulative Uranium Production PROD YES NO SNL t-lEll LeE (circll') 

DH2 
accuracy thousands of lb. YCilrs grilclc 

G7<tJ!J I EIS I TI> G7 A<LQ.....&.iQ..&.tl..tl..Ld> G7B<LB> G7C<b_eLQI_eJ.9.6'0 C7D<_O---l4 ________ J':...._ll..3_(1_8? 

Production Com\Tlents D10 < No produc t ion, ius t ~inoI_g_~ lor at iOI). _______ ._ 

> ------------'--------_._-------_._- -----:- -----_.-

Reserves and Potent.ial Resources 

Ell 
;I.('('11)"";I(-Y L1!O\l!,;11lds of lh. ye',ll"" Ill" l'!;t. gr;III(' 

EIA<U1J1LQLlJl LdJ..JlJ> E1B<LI\> E 1(>1..11918101' E 11) ' .•. D..2..... __ .t .0 ____ 8 4J~ ~l2..H> 

Source of InformaUon E7' M G d ~1 1 " ', _____ ...£:-_Q"b'~lLJUl ___ Tll..U LW...a..LJLt e L, __ t ~i..s.. _....re..p.o_t:..t -----. --- -- --,-' 

Comments E8 < 
-----~--- _._--------_. -_._- -- - ---------------------.-------

----------------- ----_._----_.----- _.- . 



L 

B~E 1236 
4/19/78 

",1)',"\ 

U I{I\N J U~1-llCC1'lm !':N (: I': _ L u lIb 0 ele ________________ _ 

REI'OWI' Ill' I'"~;i t Nil, _ 1 ____ _ 

Deposit Form/Shape MlO < lrregular dissemination --------F-;i,-i-M --------------- - ----.--.--------- ---.---- ---. ----- --- -- . 
Length H40 < appx. 25 > H4l<FT > 

Width M50 < __ ? ___ > MS1< > 

Thickness M60 < appx. 3 , > M6l< FT > 

Strike M70 < > 

Dip M80 < >-

Tectonic Setting Nl5 < Platform 

Size HIS (circle letter): 

1\ 
B 
C 
\) 

E 

JI> UJ()B 

o - 20,000 
20,000 - 200,000 
200,000 - 2 million 
2 mill.ion - 20 million 
More than 20 million 

Major Regional Structures N5 < Eastern slope, Midland Basin 

------ ------~---

Local Structures N70 <-___________________ _ 

> 

> 

Host-I'M. Name U1 < Dockum Gt>--'--____ _ -> Member U2 < __________________ > 

-lUi. cae e 0 U S m!l d c 1 as t - g ran 11 1 e b e a.rin.g ... ~i1 t y. f.in_e._tJL....Y_'-_L;L~..QJ:.-~-.!?--s-, 
alteration, 'attitude , geometry, structure ,etc.) 

sbovdng parallel lami'nae and minorc'ross-beddi~. Contains minor 

amts 'of organic dehris, > 

Host-Rock Environment U3 < Fl !IV; al Jie.lt_uc. _______________________________ ? 

Commpnts on 
I\ssoclated Rocks U4 < 

-------

(Sed. dep. environ., metamorphic facies, igll. envir(ln.) 

-----~--------.-.---------- "------------ ----- - -- ... --- -- -----------_ .. _----_.-- -.~. 

---------- -~.---.-.- -.-- ". ----- ... ------- -_.-------_ ... _-_.- - ----

Ore Minerals C30 < sea t t ere d sm all pa t ch.e..s...~yce.llo.:Vl _____ llr..aniuID-illineLaL._ 

pangue Hinerals K4 <_-1Lon.e_...uh.s..e..r.lLc..d.~ _______________________ . ___________________________ . ______ __ 

> 

;., 



BFE 1236 
4/19/78 

U I{AN lLJ~I-0CCU /{f{I':t~CI'; I.lIhbock . - - - ~ -- - -

REI'OHT 7 

Alteration N75 < Nonc observed 
----~~~~~~~~~----

------------------------------------- ------ ---- -------- - .. --

> 

Reductants US < Minor amounts of organic matter _____________ ~ 

> 

Analytical Data (General) C43< 600 ppm U
3

0
8

; 8375 ppm U30~8-------.--

> 

Radiometric Data (General) U6 < 14 to 170 times Be: (40 x 10 ft) 
(No. times background and dimensions) 

25 to over 285 times BG {20 x 7 ft) 

> 

Ore Controls K5 < ----------------------------

> 

Deposit Class C40 < ____ ~s~a~~n~d~s~t~o~n~e~ _______ ~- > Class No. U7 <i2J4..--1A.P 

Comments 011 Gcology NH5 < Probahle c:rev.1sfH~_.tUU_'~y- d~_I~QsIL.-- -------- --- ----- --

._-----------------------

> ----------- -



lJHAl~ 1l1M-()CCllfWENCf': I.lIhbock 

REI'OWr 7 

Uranium Analyses: 

-- . - - . Sa~p]e Description Uranium Analysis 
--

MIW555 chip sample froll] hot part of unit A-) _ 6 0 Q---E~J4g-8--

MIW556 chip sample from uni.t B-1 198 ppm U~ ----

MIW557 
chip sample from hot part (base) of unit 
n .') ~.th e l'e ye llQ\.1 U minQt:als J,018 to 8 e.G-&e-F-vetl 8315 ppm u..r01f-

1 --

----- .. ---.- ------.------

_---l.!.';S:.€~(1~l~(llf-~i c. Sketch Hap. nndl or Section, with Sample Ltlca U.nns: 

---- --- ------........... _ ... .. ~:': .:~.~:~~; .. ~-~~:.:: ~->.~:.;~.~ .. :.:-- ~ ~~: ~ . . . _ .. -. ",/ 
.. <:.::: :*-. .. . ...... . ..- ~ - -- .. 

~ .. ~ '7.3'5 
II/,q /"" 

- --
A-~ 

") 

References: 

f1 -':Bement, et aI., 1977, Geostati.sticnl project OJ~_.....ulC_.NURE prog.z:.a.m..., 

> 
---~-----_.- - - ------ - ---- --------- ---

1'2 <Butler, et 31., 196~igenetic uranium iUll.~....1L .• exclllS;vP of 

~laska and Hawaiil USGS Min. Inv. Res. Map HR-21, sc.ale 1·3,1.6.lL,..o.o..o.~> 

r3 <. ____________________ ~-------~----------------------------

> 
-. _._-------------------------

------- - ------- ------ -------------- ---_ .. _ . 

. _-----------------------------------------



... ::-~ 12~-: 

.It./:?.I-:r;: 

,. I.ubbock 

7 

in U.S. 

-----_ ... __ .. _---_. ------ .. ------._------------.- ._---_. -. -" .- ~-- -------_._ .. _------ -- "'- .. ---------

- --:._--_._--------. __ ... _--;...--_ ... _--_ ... _._.--- --.. - .. - ... - - -'-

._--_.- _._------------------. __ ._---------- ----_ .... _-----_._-------- ------_. __ ._---- .. _----_ ... 

... 



BFEI236 
4/19/78 

I'.,.:'.' 

Lubbo('k 

1\1':1'( )I~T 

Deposit Name A10 

Synonym Nume(s) All < Hillside Site 

Dis t. ric t or Area A30 < ___ OS_<Ui.~_L~~IJ§ __________________ ~ ______________________________________ _ 

country f..!~O 

Sta te Code A50 <IL§J> l!±._JU _ County A60 < Garza 
(Ent~r code twice from L{st D) 

-------------------------- ._-_._-----_._-------------------_ .. _- - -.-

Field CheckcdGl <LZJ.2J L1-.r1J> 
Yr t-l0 

La tit ud e A 7 a <1l_ill-Lh2JL9~> Longitude A80 <UJQ LlJ-l2_J~H.QJ __ 6L~ 
Deg Min Sec ))eg ~1in SL'C 

Township 11.77 <L_L-1_LJ> 
N/s 

Hange A78 <L_LLLP Sect ion /\79 1. _1 _J' 
E/w FT/t·f 

> 

Meridian A81 < > Altitude /\107 ~ > ._-- .--- ----------

Quad Scale /\91 <L_I~-11.J~JhQ.LQJ> 
(7~' o~ 15' quad) 

Physiographic Prcivince /\6'3 <LQ...LZJ L_G r ejl..!_ P 1EJ-n§.. ____________________ . ________ > 
(List K) 

Lac,] tion Comments /\83 < _____ , _____________________ . _________ . ___________________ _ 

-----.----"-- --- ----.--- _._....,-_ .. -_. -_. __ .. _--------- -- ----

Local ion Skct<:h N;lP: 

'-
} 

1111111'1 <-
'I II \ \" \. 

:------.. 
s. 0,,1, ~,,;,J 

----- --- ---~-- .--.-.--.-.~-.--.-

t 
IV 



[ 

1 
8FE 1236 
4/19/76 

III\AN 111~1-·()l:(;III\\(UJn. 1.ubho('k 

RI';POWI' 

COllllllodities I'rl'sl'l1t: 

CIO <ULLLLJ_~L~~!:l~l.~LJ.LJSL:~!?:_L Ll_. __ LLLL_LJ __ LJ _LJJ> 

Commodities Produced: 

}lAJOR ~~~_.-L..L-LJ 1 1 L-LJ> COI'I{{)!) <L1_LJ. __ l __ Ll--1._L~~_L} 

Potential Co~modities: 

POTEN <Lt-t_1-_LJ_-L_.-1..~---L-.-LLJ;> 

Commodity Comments C50 < -------------------
> 

Status of Exploration <Jno Development A20 < __ .-l. __ ? 
(1 = occurrence, 2 =. rmv prospect, :3 = dove \.oped Pl"ospl't'L, I, := P!-ocluc('d 

> 

Property is A2l (Active) A22 (Inactive) (Circle npproprlillt> l;tl>e.lsl 

Wqrkings are M.l20 (Surface) MlJO (Underground) ~1l i, () (110 Lh ) 

Description of Workings M220<_' _---'NLLD-.'\.oLO..r.k.i.n.gs_ .. _________ .. __ . ____ '_'" ________ . __ . _______ . __ . ___ . 

> ._--------------_. __ . __ ._----- .. _._--_._--_ .. - . 

Cumulative Uranium Production PROD YES NO ~IEIJ LeE' (circl(') 

DH2 
accuracy thousands of Ih. years grade 

G7<tJB 1 E IS IT I> G7 A<Lo.....IO-lOI 0 11 L5 . .L..-L2J> G7B<Lll> G7C<b_e£ru::...e....J9.6·0 G70< __ O...........L_ % _l}}i)ll_> 

Source 0 f Information 1)9 <J1..e.m.en-,-t~,--"e ..... t __ aL..~9....LJ-,-Ge..o.s t a..t.s--Q-f.-N-V-RE~--*-------> 

Production Comments 1)\.0 -' M~..l . 
. '--ll-U proullc...t i o n, jus...t.--min{)...r:--e~p-l-g:r:~--t-ion~--------

Reserves ilnd Potenl iil1 Resources 

Ell 
i!('('lIr;lcy 

E 1 <L~ LE...LS..LIJ> 
t Illlll:;:lll<!f; (l f 1 h. 

E 1 A <Ln. 0 0 2 J J a[> u..J_ J __ IJ J .. ~J J ._ 

> 

YI':lr ()r (':;1. ~·.I':ld( , 

E1B<LB> EI<>1119L8JO[' E liV. St5 ___ l0 __ .. _zi~_l!_:~ ~i)_/ 

Sou rce 0 [ In forma t ion E7 ' ___ !:lsS'!...QW_!;.ll __ A_n d_....Tllu Lw.ac.h Ler.., __ this._.r c..p-or-t ___ ,,_. _____ . ___ " 

Comments E8 <' ----- ------------ ------------- -- ... -

. , 



l 8FE 1236 
4/19/7R 

UI{i\N IlIH-OCClIl{I{I':NCI': 

1',1)',(,1 

LuI.> I.> <J.c.k 

H 

Deposit Form/Shape MIO < Irregular dissemination 

FI/M 
Length M40 <---15"--___ > M41< FT > 

Width M50 <? > M51< ---'----- > 

Thickness H60 <_O>L..L.-<.7~5,--__ > M61< FT > 

Strike M70 < ________ ~ ____ > 

Dip M80 < > -------------------
Tectonic Setting N15< Platform 

-----~~~~~-----

Size Ml,) (ci.rclelettcr): 

lb llJOH 

A 0 - 20,()()O 
B 20,000 - 200,000 
C 200,000 - 2 million 
D 2 million - 20 mUllan 
E More than 20 million 

> 

> 

Major Regional Structures N5 <_Eastern slope
L 

Midland_J3asin ____ . _____ _ 

Local Structures NZO < ---------------------------------

--------------------------------------------------------_._--------------_. 

Host-FM. Name VI < Doc k U.l!L G~p;<--__ _ > Member V2 <_. _________ . ____ . ____ ._ .. _.-'-___ . 

Host Rock Kl <LI .... T .... I~R .... I .... I...LI___LI--'I__'IL_..'__'___'__..L..I...:;.~_'_'IG"'_"r..."e,--Y,- and~ reen )_~.lc iJ:j:~L_!!li c_a ce.~.~~_. 
(Age) (Rock type, texture, composition, color, 

m 11 de] as t g ran 11 1 e and p ebb J e b e.aJ:.in.g ... __ L_fL~~..§....~i t h m i.1LCU'_ ... 
alteration, attitude, geometry, structure, etc.) 

amOllnts of organic material. 

Host-Rock Environment U3 < __ E.lilll.i.a.l..::Ji_C.lti:li.~ _____ .. _ .. _ ... __ . _____ . ______ ... _____ . __ .. _. __ 

C!lI1lIlH'nts Oil 

ASS()('1.:1led H(wks U!I r: 

(Sed. del'. environ., 111L'.lnl1l()rphic f<lcies, ign. ellviron.) 

Ore Hinerals C30 <---.S.cattered sma; l.p...atcbes-D..L_jL£.ll.m.l....-llLan.i.ll.llLmin.e..r:.aL .. -

> 

> 

> 

> 

> 

> .--------_._------ --------.--- -- --- -------- ---------------

G,a,ngue Hincril.ls K4 <. ____ N-un.e._ 0 b.s..e_r:\l.£..d.~_ .. __ . _____ ........... __ ... _ ...... __ . ______ ... __ .. _ . __ . - - , 



II BFE 1236 

. 4/19/78 

'I, I}', I' /1 

llHAN r mH)CCIII{I{ENCE Iou bJlllC k 

REPORT Dep()~.iL No. 
8 

Alteration N75 < None observed 
----------------~------

------~------------------------~--------~----~-------------------------> 
Reductants US <. Minor amounts of organic material observed. 

----------------~-------------------------------------------------------

Analytical Data (General) C43 <525 ppm U
3

0
8

; 950 ppm U
3

0 8 ; 

7375 ppm U308 

~----------~-------- ,-----

Radiometric Data (General) U6 < 43 x BG (20 x .0. 75 f t) 
(No. times background and d-imensions) 

286 x BG (2 xO.75 ft) 

Ore Controls K5 < ---------------------------------------

> 

> 

> 

> 
------~~-----------~------------------------------------

Deposit Class C40 < san ds tone 
------~----------------

> Class No. U7 <LLLlt_..4}> 

Comments on Geology NBS < 

-----------------

> 
--------------------------------------------



~,,~ '23<; 
It/I,... /7"'. 

UIZIINllJM-OCClIl{HENCIo: ()u:ld tJ:IIIII' Lubbock 

REl'O[rr Il('[msi t. r~(). 

Uranium Analyses: 

S.qmple No. Sample Description Uranium Analysis 

klW552 
.. 

chip sample from hottest zone in unit 1 525 ppm U 0 
---- ;J.--g--

IMIW553 chip sample from hottest zone in unit 3 -------

I very fine quartz arenite 950 ppm U 0 
_._---' ---3-=-8--

~IW554 chip sample from sdy congl showing scatter ".d 

I 
I 

I 

Y'ellow uranium minerals & o rgani c debris 7375 ppm U 308---

(;Eologic Sketch Map and/or Section, with Sample Locations: 

vVe~-c s'.)~ "'~ II, (I 

------~--
-~--- --

References: 

n '-:Bement- et a1 
. . 

--

.~---.- _._---.----------------

F2 <" B u tl e r. eta 1.. 1962. E pig e net i c .J1LC)J) i II m j IL the IL-S.,,-,-tHH:-±-&&-i:-V-e-e f 

A.l.lLS k a and Haw a i i: US G S . Min. I n v . Res. Hap H R=.2.l~~c a ) e 1: ~.l61L, 000 > 

f3 < ________ ~ _______________________________________________ _ 

ro/, 0_ 

i --------

--------------­_._-----------

- - ------- ------ ------ - ---- ------ ---.----

> 

> 



: i-~ I ~~ ... 

~I!? ,'-;=-

l.ubbock 

" 8 

the U.S 

-------------------- ------.~-

_ ... ---------_._ .... _---_...:..._--- _ .. _ ... -... __ .... __ ..... _.- -' -'" -.- -- - ... - -_ .. -

-- _.- .-- --~-- _._-----

_._---_. ------.--------:­-------------------------------------_._-- .... --._ .. _-- -_ .. _- .-- -,- ._--.--"-- - ..... -------

--------------------

---1-- -------------



III{/\N III~I···()(T(II{I{I,N(T 

Ueposi t Name AIO < _____ E_u_b_a_n_k_~~_an_c_l_l . __ . ________________ . ___ ... ___ .. _. _____ . _______ . __ . ___ > 

Sy~onym Name(s) All < 

Coun t ry i\4 0 1~1 __ .L~'> l~.L~ Statp Texas 

State Code A50 <l!±_L~.f:' ~&J County 1\60 < Crosby >-

(Enter code twice from List D) 

_g_o_m m u I!.iLY ________________ .. _____________________ .. _. _______ . _____ ._ .. _ ..... __ ... __ . ______ . __ ._ .. _ .... 

--_._----------------------------- -------.... 

Field Checked Gl <U-,_2J UIV By G2<_ ThurV?.<l:_c:I..1ter __ _ _ , __ -2 ¢ f f r e y __ ~..!. _________ > 
Yr Mo Last'na~c First Initial 

La tit ud e A 7 0 <UL1H2_LIJ-Lh2..t~> 
Ueg Hill Sec 

Longitude A80 ..-:11.J~.l.U-1LL8Jll_1J_L ~~. 
Deg t-li n Sec 

Township A77 <l-L.l-LJ> 
N/S 

Range A78 <I_LJ._-'-_P Section 1\79 l.. __ LJ> 
EN 

Quad Scale 1\91 <L __ l.....l2.Jit.&J.Q...dlJ> 
(1~' or 15' quad) 

> 1\1 ti tude 1\l07 < 

Physiographic Provi.nce 1\63 <jJhlJ L Great Pl_i!Jn_~ ___________ _ 

Location Cofuments A83 < 

. Loea t ion Sketch Hap: 

W ttfPl'lvt. 

8FE 12 3t' ~o.>ti 
4/19/78 

(List K) 

+-
N 

1 \110\\ 

crt'>b.t t,. -- -~-.- ---

FT/~1 

> 

> 

> 



B'E 1236 
4/'9/78 

!II~AN 111~1-()I:C1II\I<j',NCI: 

In:I'()I<'j' Ih'!>.,:; i, Nil. 9 

Co III III 0 d j til' [; I' r l' S l' II l : 

Cl 0 <LllLL_L.ll>-LSJ1'J~---'--'--'-..lI_---1-_Ll_L l ___ Lll __ L...J. __ LL_LJ __ 1 J> 

Comlllodjties Produced: 
NAJOR ~ 

Potential Commodities: 

POTEN <J I I , I , I I OCCUR <III I 
'-'-'--'----'----'-~~~ 

Commodity Comments CSO < ------------------------------------------------

----- ------ ------------

Status of Exploration and Development 1\20 < __ 1 __ > 
(1 = occurrence, 2 = raw prospect, 3 = developed prOSpl~ct, II "'producer) 

Property is A21 (Active) 

Wo!kings are M120(Surface) 

o (Inactive) 

M130 (Underground) 

------------------ -- _. -----

(Cird e <1ppropriatp I abeJ s) 

m!~o (Both) 

Description of Workings M220< ___ --'-'N'-"o wo rki ML ____________________________ . __ . __________ . __ 

Cumulative Uranium Production YES NO S~lL I'lE)) LGE (circle) 

, DH2 
accuracy thousands 0 f lb. years grildc 

> 

G7<LJ!j IE ,S I TI> G7A<lQ.t!LLQ, 0,8 1 ~> G7B<LB> G7C<b_e.f.o_r.e...--l9_.6'OG7J)<_Q-,-1.L--.~~3.Q£> 

Source of Information D9 <Bement, et a!., 1977. Geostats of NURE > 

Production Comments DIO < No production , just minor exploration. _____ _ 

> 

Reserves alld Potential Resources 

Ell 
tllPtls:mds of- 1 h. yl';!r or l'sl. gr;1(I(' accllr ,ley 

El <[J:!I Liulll> E 1 A <IJhQ.JQ.IQ.L • .LDlllL81> E1B<LB> EIC<IIJ~L1810J- E II) ':-,~--=- __ • .l8~ U}~~? 

Source of Information E7 < 

Comments E8 < -------------

-------- --------------- - ------ - ---.------- _ ... _-_._._---- - ----_._--------_.- -_ .. '"' ...... --" -- -- - -



BF[ 1236 
~/19/7~ 

1I1{i\Nl mH)CCIII{ln:NCI': 

REPORT Ill'posit No, ,_, _________ 2 __ , _________ , _, ____ _ 

Deposit Form/Shape MIO <Circular areas of anomalous radioactivity 
FT/M 

Length. M40 < 70 

Width MSO < > M5l< FT > 100 _..:::...0--"-__ _ 

Thickness' M60 < ? ---'-----_. > M61< > 

Strike M70 < > 

Dip M80 < > 

Tectonic Setting N1S < Platform 

Major Regional Structures NS < 

Size MIS (circlc lcttet): 

lb llJOH 

G) () - .2 0, OO() 
B 20,000 - 2()O,O()O 
C 200,000 - 2 111 iIlioIl 
D 2 million - 20 million 
E ~Iore than 20 million 

--.---------~----------.- .-.--.--- - .. ~ .. - -- - _...:_--_._-------_. - - -'-- - - ---

----~-------~-----------------------------------------------

Local Structures N70 < ' -----------------------.-------

> 

:> 

Host-I'M. Name Ul < Dockum G:.JP:o--___ _ > Mcmber lI2 < _____________ ~ ______ ,_'.; 

Host Rock Kl < ... I ... T..l..' ... R .... ,*-I..l..,-l.'--l,--I, __ '--'--, -,-' -,-I ~~-L-I--=::D-"'i~r_tL.~~_~"~p_c_~Ou_§_L...!!l_~.~_L!:y_, _~!_~Q..1:.}e, 
(Agc) (Rock ty'pc, texture, composition, color, 

min 0 r mud - cIa s...l=.,gJ~ n uJ._g_h.e a...rJ n g __ Li n c ___ L<L-v c:EY_I.,i)l e _9._Lz, s s, mod era t e 
alteration, attitude, geometry, structure, ctc.) 

to well sQrted, well rdd. 

> 

Host-Rock Environment U3 < > 

COmllll'nts, on 
Associated Rncks u4 < 

Ore Minerals CJO < 

(Sed. dep. en~ir;~~;;l'l~n-;-;-;-P11Tc--r;~-i es ,-- igl;:-c~-~i-i:-;-;-;~-

Gimguc Hine raj s K4 <----.-N.Q_ll..e--Q.b..s..e..L'Le..d_. __________________ c ___ . ___________________________ __ 

> 

> 

> 
--- --------- --- -.--------------------



- OFE 1236 
1/19/78 

1'01)'.1' i, 

(IHAN I UN-OCCIII{IU':NCI': I.lIh/l()('k 

HEI'OHT IkJl()~;ll No. 

Alteration N75 < NQn.e observed 
.~~~~~~~---------------------

> ---------------------
Reductants US < None observed 

--~~~~~~~~-~~---- ·----·--------7-~ 

> 

> 

Radiometric Data (General) U6 < 10 x BG (70 x 100 r tL 100 x JIG (1 x 2 ftl 
(No. times background and dimensions) 

200 x fiG (4 x 3 f t) 

> 

Ore Controls Ks < ________________________________________________ ~ __ 

----------~~------------------------------------------------~- -------

> 

Deposit Clnss C40 <-'-___ fUln.!l-'~to_'_'n'_'e=__ ___ 

tot h e e ~t en t 0 [ In a k in g g colo g i c i n t e r pre l ali a n s __ .iJIU.Hl..:i.S i h 1 e 

> 
._--------------------------------------------- ------_._-----._-



'"'!: 123~ 
i\/I(~ /7'1 

UH/\N 111M-()CClIIWI~NCI': 

REI'OI{T 

Uranium /\nalyses: 

S~mple No , r-
MTWC;C;A 

I 
MIll/SS9 

~ 
I 
L 

l 
I 

. 

1 

, c , -Sample Descri~tion 

channel sample, hot patch 
p 1 1 ow II minerals 

channel sample, hot patch 
vpl10w lIminprAl!'; 

()Ij;ld N:I\lII' ._Luuuoc.k. ........ --. -' 

9 
-~----------.---- ------ ---.~--- ---

Uranium Analysis 

showing 
_. ~2l.5. ppm "3'-

showing 
-LBillLp..pllLUn · 

.-

(;E'ologic Sketch- Map <lnd/or Section, with Sample Locnti()ns: 

References: 

n <Bement. et a1.. 1977. Geostat~jcn] project of thE! NURE p~F:tim-, 

~ 
LA.:il4_...N 1M I (iJllX=.i.QLLLL----.---.--·-.----·--.. -- .. -·-·--.-------·-

"'2 .: 
( ---------------'---~--------------.. _---

> 

f3 < __________ ~ ___________________________________________ ___ 

r. II 
i 

-------------------- --~-- ----. 

------ .----- -----------------_._-----. --

> 

> 



I':' " 

,-' 

, ~ " 9 

-------------------- .. _--_. - --. --._-------_ .. _----------------

---.... - --•• ~.------.----.------.:..--- •• - •• --.--- •• -. --•••••••• - P'·· __ • - ..... 

-~----- •• -----••• --------.--.-~ ._, .-. •• _._-- -. - ... -- .-.---- p •••••••• _- .. -- .'-'"' -.- .. -. 

---_._- -------_. ----------------------------------_ .. _------------



" 
,.;\i '. 
f 

! 

8"E 1236 
4/19/78 

(111.1 d ~l.llllt' /\' Ii I Lllbbock 

Deposit Name AID <_._l:!~.£A~thu~prQ~ect --- "> 

Synonym Name(s) All < 

>-

Country AlIa ~l?}, I!LJ SJ Slale Texas 

State Code ASa <~-'~> ~.-&J County A6a < Kent > 
(Enter code twice from. List D) 

Positio.n from Promi nenl Locali l.:y A82 < 

Field Checked C;l <LlL~J UJlJ> By G 2 < _ Tl.!.~.!:y...E. __ c:I!l=~~_. _____ ' __ ~J_~ £1. r e y __ ._~ ... h _____ • "> 

Y r 1-10 Lnst: nalTlC Fir::;l Initi;ll 

Latitude A 70 <Ll.t.JHZ.12J-U...&.L!'!l> Longitude ASO <L!JQJlJ-IQ_llli.QL§L~'5/ 
Dpg Hill Sec Dcg ~I i.n Sec 

TO\Onlship An <LL_LLJ> 
N/S 

Range A7B <L.L:L.LP Section A79 '1_.1.J> 
E/W FT/~! 

Heridian A81 < > AlU tilde Al07 < > --_. __ ._---------

QuaJ Scale A91 <L_LilJ~.L~.9_&I> 
(7~' or 15' quad) 

Physiographic l'rov inCl~ Md <1Q.l1J 
(List K) 

Location Comments AB3 < 

Location Sketch Map: 

Great. Plains 

- --.-.---- ----_._--

--~( , , 
'----

1 I 
J I cr,,~by Co o".L.e .. ., Cv 

> 

> 

-- --, -- -- -- -- -- -- ---
I 60f'kJ Co I te..,t. CC7 

N 

I h-lc?'" I<.~o/l 
I ~ )I. ': • 

/]5 . tl / ""'" t'iV"'r,J 
t.~ /.l~' i -'" ~.'tdpt't-:> / ~\~bl 

).61 I . /",_ :---__ _ 

! I ~ I "",i 

:/ 



8FE 1236 
4/19/76 

1.lIhi>nck 

REPORT IIl'jl():' i l Nll. 10 

C()IllIll()clj tj cs l'n's('lll: 

CIO <J U" IS ,S 1 T I~ SID ,(; .. L .. l~LI~~ .. U_ .. L-L .. ......L .. LLJ_~ .. _LJ .. _ .. J .. __ Ll· 

Commodities Produced: 

~IAJOR <J 1 , , ,I , '..J.._~L....L-..Y> COl' ROD 1..~_ .. L .. Ll..J .... L .. LLJ_l_l....J-

Potential Com~odities~ 

POTEN <J 1 " ....1.._~-L.. ....... I--'---'-.......L..........J1> 

Commodity Comments CSO < 

Status of. ExploraUon ;lIld Development 1\20 < .... _1_ .. _> 
(1 = occ.urrence, 2. ~ r.1W. prospect, 3 .. ;" developed prospect, L. = pnl(lll('(~r) 

> ---------_ .. _------- --,..--' -.-. _.-

Property is A2l (Active) A22 (Inactive) (Cin:le appropriate Ifllw.ls) 

W~rkings are M120 (Surfflce) MUO (Underground) ~ll/d) (lIotll) 

were h au Ie d . away. Ot he rwi s e, no wo rk .. ing~ __ .. _ .. _' _ ..... __ .. _ ...... __ ....... ...: .. ____ ........ _ .. _ .. __ .. > 

Cumulative Uranium Production cYlli~) YES G0 S~IL NI·:D LeE (circle) 

DH2 
accuracy thou .. sands of lb. yeaTs grade 

G7<t.J!J IE,S 1 T\> G7 A<LQ,O ,0,0,0, • ,6.0 \> G7B<LB> G7C<b e .. J"0..J:..e __ l.9 .. (f0(~7])< __ Q.......QL __ % ~308> 

Source of Information D9 < Butler, et aL, E'pigenet~~ .. _ .. 1tr:....a..T:Li .. 1L~_lL....s ___ ~ .. _> 

Production Comments DIO < No pr ad uc t i on -'-i.!!E....L .. I!lJILQI~~...x..p-lor at..i....Q..D.... ...... ___ _ 

Reserves and PotcnLi .. alJ{csol1rces 

Ell 
;1 (' C 11 r;1 c y 

El <l .. Ull....E.! SLT..l> 

Comments E8 < . 

l 11 ( 11 1 S til HI:, () r I h • 

ElM/OJ 01010J.151)'41> ,,:11\<'1.11> 

> ---- --- ------ . ---_ .. _-- ------ - ._---------

y\.';,r (If ('~;I. !'. r ;ldl' 

1':I<:'/1,9,8JO ,. 1':111'.01....-:. 02..8 .. ?~ .. 11 .. I_Cl .. B .. > 

-----
________ • __________ w· ____ _ 

.... _----- ----------- --._-----------_ .. _--. 



BI=E 1736 
4/19/7A 

(II{AN I UN-OCC[II{IU-:NCI'; _L u Lbo c L ________ _ 

REl'OI{'f llL-p()siL No. 10 

Deposit Form/Shape HlO <: Circular (?)area of anomalous radioactivity 
-----------~--------------------FT/M 

Length M40 < 200 > M41<FT > 

Width MsO < 200 > M51< FT > 

Thickness M60 < appx 15 > M61<FT. > 

Strike M70 < > 
------~--------------

Dip M80 .< ________ -=--___ > 

Tectonic Setting Nls< Platform 
----~----------

Size ~ns (circLt: letter): 

11> U308 

o () -20,oon 
B 20,000 - 200,()()O 
C 200,000 - 2 mLIJiull 
D 2 million - 20 million 
E More than 20 million 

Major Regional Structures Ns < Eastern slope, Midland Basin 

Local Structures N70 < ------------------------------------ ._--------------------

> 

> 

Host-FM. Name Vl < Doc k u ni G p"--____ _ > ~1cll1bcr [12 -:' " 

Host Rock Kl <I-I T~! R:.::.L;II::...1-I --J...1--L1--11-----'-----'L-L-LI =-~LI_G=-=r-.:e:J.Y an d t an ! __ ~~l~J t i_<:.., __ ~i ca ce o~~!- __ . 
(Age) (Rock type, texture, compositi.on, coLor, 

fossil wood-bearing, fine to vC~L fine qtz ss and sed rock 
alteration, attitude, geometry, structure, etc.) 

frag-gtzite-chert pebble congl. 

> 

Host-Rock Environment V3 < Fluvial > 

Comml'n t s on 
Associated Hocks U4 < 

~----------

Ore Hinerals C30 < 

Gimguc Ninerals K4 < 

(Sed. dep. enyiron., ll1etam())~p-l;i--~~;-~-:ies·:---{01--:--~~n.;i-ron. )-

------ ---------------------------- --------------------- .. ----- -- -

---- -----,------------------------ -- ----------- _._-------'------------

None observed. ______________________________________________________________ __ 



BFEI236 
4/19/76 

U/{AN I U~H)CCl"\HENCE 

. REI'OW/' 
Ill'P()S i l No. _.-:. ____ -L~. __________ . ______ . 

Alteration N75 < None observed 
--------~--------~------------------------------------

> 

Reductants US < None observed 
---~--~-~-----~---

~--~----------~----------------------------------------------------~ > 

Analytical Data (General) C43< 105 to 281 ppm U a 
------- 3--8----------------

> ----------.-

Radiometric Data (General) U6 < 6 to 24 times BG (200 x200 f~2: ___ ~ ____ _ 
(No. times background and dimensions) 

> 

Ore Controls K5 < 
------------------------------

> 

Deposit Class C40 < sandsfone 
----------------------------- > Class No. U7 <U'u.~J> 

Comments on Gcology N85 < 

Good exposures are too rare to make accurate geologic inter~tat~ons. 

> 



I\r!=: 17.3~ 
~/"~/'t"t, 

. '1 I 

Oll,,,1 N:IIIJI' 1.llhhock 

REPO/{T /)f'/)(l~: it. r.Jll. 

Uranium Analyses: 

S.qm.2.1 e No. lJr.'11 ium Analysis Snmplc Description 

~1l<549 
.. - ---------------------

chiD sample from north side of knoll __ 2 8 LQl?Jl}--.!LsQi)-

MIW550 chip sample from near north side of kno1_L 131 PPIl1_U-J~--

~lH551 chiD silmQ1e from center of knoll _1.Q2-IU21ILJL~8--

I 

I 
- -

I -

G€alogi~ S~etch Map and/dr Section, with Sample Locations: 

, 
10 

References: 

n <Bement. T.R.~.k 111. I 1977, Geostalis.l-jc.11 LLO~i-e.cJ:..-~oL--I~h~-N.u-I~I~---

p J:.Q~ .. LallL. ____ J..i.lll=ltar c h. 19~7_~.LJ.:r_::LAJ..i.lJltllJ:i.~L.Ll!tLi:.L' __ L ..:ll.L_..R c- p-D-l.--l~ .. ~.)-I~X- ~ 0-(-7 7-)_.-> 

F2 .: .Jill.t 1 e r I II. P ., .J r., eta] I, 1 962, E pig poe tic U in t-h e U. &-.,-e---~--l-tl-S i v e 

> 
of Alaska aod Hawaii: lISGS Mjn. Tnv Res Ma~Mg ... 21 

r:3 --:: 
------------------------~-------------------------------~--

> 
- ------------------------------

---.-- -------- --- - - - ---- ----_._-----_._-------_._--_._----_._-------------_ .• ---------------



'"; t-~ I ~::.'" 

I' I:? ,.-:~ 

I' '" 

1" (,lIbhock 

" 10 

of 

-.- - .. -,.. - -' ... 

------ ... -,----~---- .... -------- ---_._----- -'-'- - -_._-------------. _ .. _------

--- ..... - -_ .. _-".. ------_ .. __ . -- .--.. -.----- ... -_. -_. -_. --- --- - - .-- - .. - -'._. 

---_._---------_._--_._-----------_._----- .. _------------_._----_._----------- ---------
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4/19/78 

1',1'." 

1111.1 d ~.:, 1111" ,\' I( I 

I{I':I'( WI' 
(1 11 ,1<1 ~;I·;II,.· ,\11)1) 1 '/J.')J_(~IOJ()J('I· 

IkJlII!;it Nil. llid)" 11 

Synonym Nnme(s) All ..-.: Unnamed 

> 

State J~'=:~_?_l? ____ . _______ .. _, __ ._ .. ___ .. ___ .' ___ _ 

State Code A50 <~JlJ/ L4_&J County A60 < __ ..J>icls._~..!!..§ __________ . _____ , . __ .> 
(Enter code twice from List D) 

_ C e me !.e....!x "--~. _________ . _________ . ______ ._ ... _________ . ____ . ___ . __________ .... _ ' .. __________ ~ ___ . _____ . 

Fie 1 d Chee ked G1 <L12J L~LlJ> 
Yr Mo 

Latitude A70 <L~.lH_~,5_ J-L4L41J~F> Longitude AHa <I1JQJOJ{_~t ~ H5. 17 J. t:,> 
Deg ~1ill Sec neg ~lin . SeC' 

Township A77 < .... 1 --'---...L----LJ> 
N/S 

Hnnge A78 <1_L.L __ LP Section A79 l._I..J' 
E/W 

Heridian ./\81 < > Altitude A107 " 

FT/~1 

> 

Quad Scale A91 <L....L..LL!.&..1~QJ> 
(7~' or 15' quad) 

QU:ld N,lml' A92 < Snur NW. :-
--~-----. -,------ --:-""""-- ---.--- --_._-"- ---.-

Physiographic Province A63 <LQ.J1J L 
(List K) 

Location Comments A83 < 

Great ..J.~ai_~",-. ______________ .. ____ ._ .. _. ______ . ___ > 

._.--------------------------------------"_.- .----

> --------------------------------------_. __ .. _-----------_.-----;---

1,oe:11 ion Skl'tch ~1:i(l: 

I 

I 

I 
I 

L-__ ---J 

I ..... Ie. 
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B~E 1236 
4/19/78 

\l1~AN 1 IIf'l -()C:ClII~HIJWI: i.llhhuck 

1\ 1-:1 '() 1(1' 11 

Commodities Prodl\ced: 
t-IAJOl{ <j I I L-.L.l~-L.L_Ll_L.LLJ> COI'IW]) 1_L_LJ __ L_L.L-.I.J .~_LLl 

Potential Commodities: 
POTEN <1 I I Ll-1-.L-L_~ ___ Lj> 

Commodity Comments CSO < -------------------------

Status of Exploration ,lIld Development 1\20 <_ .l_._ " 
(1 = occurrence, 2 = raw prospect:, 3 -= developed prospect, !I == pr()cillcl'r) 

Comments on Exploration jnd DevelopmC!lt LllO < ---...N.o-pas-t-d.e..v.e-lopmsn.t-:-.- .. -.-.---- _. __ 

> --_. ---------- -----. .- --.---- _. -

Property is A2l (I\ctive) ~ (lnnctive) (Ci.rcle appropriate labcJ s) 

Wo.rkings are H120 (Surface) H1JO (Underground) 1'1.1 Ii!) (1\0 til) 

Description of Workings M220< _---'N'-'-""-o_.lliLt.kings_. _________________ _ 

> 

Cumul~tive Uraniu~ Production YES @ St-1L m:n (circlv) 

DH2 
accuracy thousands of lb. years grade 

G7<t.JB1 L..---,--~I,--,I> G7A<l_L-..l..- I I I I I> G7B<LB> (;7C< ______ . __ > C7f)< ___ _ % 11308> 

Source of Information D9 < ----_._---_ .. __ . > 

Production Comments DLO < 

> .. ------.----- ----_._-----

Reserves and Potential Resources 

Ell tllllllS[liHls of lb. Yl';lr 01 ('~.;I.. 1'. r ;1(\., accurac.y 
E1 <U!l LE1fuIJ> Ell\<lJ)LQLQ.l.QJ, __ L.JJ.lJ2J> EIB<LW' E I (;'-ILi 91 8 JO j .. E I Il < Jt,-o_ Q 5 _____ !:..J.!}_()_~/' 

------------------- --- - - - -- _. - . -- - - - . 
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4/19 / 78 . 

I', 1)',' ' \ 

III{ANlllN-OCCIII{!( EN n: Lubl>oclc. 

REPORT Ill'posit Ntl. 11 

Deposit Form/Shape HlO < A few s c at t ere d c i r cuI a r are a s () [ <111 0 m r ad loa c -1::,1 v I L Y 

F1'/t-l 
Length M40 < 50 > M41<FT > ----
\.Jid t h . M50 < 20 > H51< FT> --------

Thickness M60 < 2? > ~16l< FT> ------

Strike M70 < > -----------
Dip M80 < > ------------
Tectonic Setting Nl5 <~a t fcirm 

Size NJ.5 (circll~ LeLler): 

Jb UJOH 

Go - 20,OOn 
B 20,000 - 200,000 
C 200,000 - 2 mllJioll 
D 2 million - 20 million 
E Hore than 20 million 

Local Structures N70 < 
-----------~-------------

'. 

'. 

> 

Host-FM. Name Ul < Dockllm G-P ____ _ > Hcmhcr U2 < :" 

Host Rock Kl <I TI R IT I I I I I I 
(Age) 

1 kSl 0 r a ~ fin e -g-I.?5 A~~ _~~~ __ ~~L-£!:_~_~~.1- e , 
(Rock type, texture, composItion, color, 

III e 11 SO r ted, l.J P 1 1 r cid.... _____ . ___ ~ ___ . ______ . ________________ _ 
alteration, attitude, geometry, structure, etc.) 

> 

Host-Rock EnvironmentU3 < . De] t...L..fLQJl...t __ ~_ILt_t ________ . ____________________ . ___ '> 
(Sed. dep. environ., metamorphic facies, ign. environ.) 

Comllll' 11 t s .on 

Assodatcd Rocks U4 <-.--.Unci (' r I a in--.-h~J.L_llrQ.s.L~tt.iL_s_t lL'-i_U21}G __ l!.Tl H ___ Cts.~J ______ _ 

__ - _______________ 0.. __________ • __ • 

Ore Minerals C30 < 'Non e ob se rve..d ____ _ 

------------------------ -.-- - - --- -- - - -- ----------- --- -_. 

(/angIJc ~1i ncr <11s K/4 <--Nuu.e.-o b.s..e..J:..ll...ed ___ ~ ____________________ . _,_ _ _ __ __ _ ____ ___ ___ _ . ___ . 

" 

> 



8FE 1236 
4/19/78 

1',1)',1' .'1 

UI{f\N IU~H)CCUI\l(!';Nt:I'; qlI;lJ! N;III1I' 1,1Ihhock 

IU~P()Wl' 11 

Alteration N75 < None observed 
~--~~=-~~~~~~-----------

> 

Reductants U5 < None observed 
----~~~~~~~~--------------------

Analytical Data (General) C43 < 

> 

Radiometric Data (General) U6 < Appx 7 times Be; (20 x 50 ft2 _____ : 
(No. times background and dimensions) 

> 

Ore Controls K5 < __________ ~ __________ ~ __________ ---------------------

> 

Deposit Class C40 < ______ ~s~a~n~d~s~t~o~n~e~ ____ ~ ____________ __ > Class No. U7 <L2J?Ll!tJ> 

Comments on (;cology NH5 < _______________ .. ______________ .. _________ _ - ~ - --., .--"_._._--'-' -.- .~.--.. -.-'-'-

> 
--------- ---------------------



i 'J,t 

UHAN IUM-OCClIRH ENCE ()u;]d N"n)(~ I,uhhock 

REPORT Dl'pos.it No. 1.1 

Uranium Annlyses: 

r:1e No . .. - . .amp e escr .pt on ran urn a YSl.S 

MIW544 channel sample from prodelta sltst 10.3 ppm U ')0 0 
oJ V 

s 1 D i i u i An 1 

~ 
chip sample from upper delta front S8 16 ppm U.,°o 

~ 

MIW547 chip sample from lower braided s t,re am 

(fan delta) congl 11 ppm U ... Oo 
oJ u 

MIW548 channel sample near center of anomalous 

area, equivalent 'to upper delta front ss 56 ppm U ... Oo 
J U 

Geologic Sketch Map and/or Section, with Sample Locations: 

",. .... - -' 

------==---: 

-----.... 

'. References: 

l\"!'.: 11.3'1 
i\/t~ I~" 

Fl < Finch, W.I., 1975, Uranium in West Texas~ USGS Open File 

Report 75-356 > 

F2< 
~----~----------------------------------------------

> 

f3 < ______________ ~ __ ~ ____ --__ ~---------------------------

> 

> 
---------------------------------------------
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~/:~/7q . 

Pil}! I! 

!:iw.n ill!-: OCGU I~ II Ll1(,E ': 1.1-:"> 0'1 ."1,!" Ij 
Lubbock 

11 

~:. 

. .. - - .... -,---."' .. --~.~------.. ---------

~ .. -------.--.. - .. ------- .-.-- _ ... _ .. _ .... _._----=---_ ... - _ .. ---_._.- ._-_ ... -._ ...... -_ .. -_ ... _-_ .. _-.---- -.--' _ .... 

--.-- ----- .------ ------_ ... _--_. ----
-----_ .. ----_ ... _- ,,--_._._-.. _._- _. __ .. ----- .. _ ..... '- -_ ... - ... _- -' -. _ .... - .- --- - -_ .. - .... - .. - .... -. - .. :....- .... _----_ ... _------

. -- .. - .. -.. -_. --' - ._. ----_._. _. _ ... -

--_._--.---. -----_.- ..... __ .. ----- -_ .. - ........ - ... - .... _-" ... _-_ ... -.- - .... _-_. __ .... _ .. _._. --.. _--_.-

- - ..... - ........ ---.......... _._- _. __ ._ ..... _- .----_.,---

-._- ... _- ..... - .... _. __ .... -_._ ...... _----.. __ ._- ---

-----_._--_._------ ----------:---_ .. _.- ._._--_. __ ._ .. _-_ .. --'''-'' ... - --_ ... _ ..... --_. "'-'''---'- .. -.. -

.--,-_ ... _---------_._---_ .... - .... -.-_ .... --' -_ .. __ .... _ .. _ ... ---..... .... ... .. -_.- - -.. ' _. "'-- . :.. _ .. __ ... - .. --

-------------_._---_._---_._--_._--_. __ .-....... -.----.--"-"-- --".---- .. - ... -.--~-------------

.-... -._ .... -_ .. -' -_. ----.~ .. -~- .. -.--.. -----.. ---------. 

. -------------~------ .. _._--- .-.. -- '_"- ............ -- ......... __ ..... -.. - '--'-'--'" .. -~'"'' .. -.... -

-----------------------_.-:------_._----_ .. _----- - .. ------ ..... -------- ----_ •. _----

..... - ---_._ .. _ ........ , ..... __ ......... _._ .. - - ... - _ .. _ .. , -' . 

. ... _ .. - -- ------ .... --~-.-.--- .. -. 

_ ... ----_ ... _-------_ .... ---_ ... _._---_ .. _----

_ .. _- ---_._----------- _ .... _._--_ .. ---_ .. _--------_ ... --.-._ .. -- ----- .. -_ .. --- .- .. - .------------.--~---

------------
.- _ .... ---_ ..... _.-._-.... _------------... - --- _ .. _-- --- - --_ .. ---- --_ ... -. . -- .... - --_.-.-_ ... _--_._--. 



LUBI\OCK 

APPENDIX D. Qua ternary geochemical rock sLunplcs 

Sample Total U30
8
(FJ) Th ppm IJ/Th V ppm V/U 

No. Gamma 
, M/W Ray CPS ppm 

169 40 > ,5 > 8.0 95.5 23.9 
170 30.0 > 5 > 6.0 100.7 3.4 
171 30.0 > 5 > 6.0 I It. 3 3.7 
172 14.0 > 5 > 2.8 65.3 4.7 
173 19.0 < 5 ,> 3.8 43.3 2.3 
174 3.8 < 10 > 0.08 39.7 10.4 
175 1..5 < 5 > 0.3 2'+. I I (). I 
316 6.0 < 5 > 1.2 82.0 13.7 
317 7.0 6.6 1.1 109.1 15.7 
318 11.5 34.1 0.13 40.6 9.0 
320 10 .0 < 5 > 0.5 32.6 3.3 
321 42.5 < 10 > 0.24 11/4.9 3.'+ 
322 2.0 < 5 > 0.4 76.0 13.0 
323 6.3 < 10 > 0.6 91 I. 1 152 
324 13 .3 < 10 > 1.3 16.7 13 
329 7.0 < 5· > 1.4 49~8 7.1 
330 9.3 < 5 > 1.9 27.6 3.0 
331 3.0 < 5 > o of) 30.9 10.3 
332 Il, 8 < 5 > 1.0 411.4 9.3 
333 2.0 < 5 > 0. 1+ 26.8 13.1/ 

334 3.8 < 5 > 0.8 20.9 5.5 
335 2.5 < 5 > 0.5 31 .11 12.6 
336 125 < 10 > 12.5 100.2 0.8 
337 128 < 10 > 12.8 25. 11 0.20 
338 27 <10 > 2.7 123 .6 4.6 
341 45 15.0 < 5 > 3.0 65.0 4.3 
339 10.7 < 5 > 2.1 . 65.1 6.1 
342 5.0 < 5 > 1.0 43.7 8.7 
343 17.8 < 10 > 1.8 66.3 3.7 
344 50 6.0 < 5 > 1.2 61.0 10.2 

097 1.5 < 5 . > 0.3 51.6 3.4 
354 1.5 < 5 > 0.3 112.4 74.0 
355 1.8 < 5 > 0.36 65.2 36.2 
356 7.3 < ') > 1.5 90.4 12.4 
357 3.5 8.1 0. 11 90.8 25.9 
358 2.3 < 5 > 0.5 55.9 24.3 
359 3.0 < 5 > o.r; 20.2 6.7 
360 1.0 < .5 > 0.2 38.7 38.7 
361 2.3 7.3 0.32 60.6 26.3 

135 II. 0 < 5· > 0.8 48.0 12.0 
370 275 50.0 < 5 >10.0 141 . 5 2.8 
372 500 60.0 < 5 >12.0 222.11 3.7 
373 270 80.0 < 5 >16.0 151. 4 1.9 



1000 98° 
+---------

KANSAS 
. ____ " 37° 

------r- --- ---
----.:.. 

_____ ----- -36° 

TUCUMCARI 
--------- .. -----------

AMARILLO CLINTON 
OKL HOMA 

NEW--t---+---I.------·--4--
MEXI CO CLOVIS I PLAINVIEW LAWTON 

""-",\ 
' .. ~ ....... 

BROWNFIELD 
~~~~~~~W·-I~C-HI-T-A-F-A-L-LS~~--~~ 

-_ .. --'- -_.--.-. 
- ..• - ---.--

ASI L[ r-JE 

.. -----
------- ----------

TEXAS 
, 

__ ._. _____ 0 •• ___ •• 

-~ "'---- -. -- --- -----------
__ ---------+--------- .31

0 

, 
\ 

-----1- ------------_.- ... ------_.-_.---, 

'" r'~ ~'"' 
.... " " '"""', / ' . '_,_ .. __ ."._ .. : .L. ____ ._. __ ... -- .-.. --... --- ~ 

--_._------ ---------
--------.'- -----_ .. - .. __ . __ ._---



I 
I 

----_J 

\ , 

o 
I 
o 

I 
50 

ArbuCkle M 
OUllfains 

N 

l 
50 100 ml 

I 
100 km 



r----r-'-----r----.-S'URF-AC-E­
r--' -.,- - . -.--- -. 

SUASIJRFACE 
GROUP OR 

FORMATION 

COLUMNAR 
SECTION 

ERA 

1---' 

U 
<5 
N 
0 
Z 
W 
U 

u 
<5 
N o 
(/) 
w 
::E 

SYSTEM SERIES 

---_. 
'-'Holocene 

Quaternary 
Pleistocene 

Tertiary Pliocene 

Crelaceous Lower 

GROUP OR 
FORMATION 

'Qualernary 
deposits 

lule/Blanco II 

Ogallala 

* 

DESCRIP110N 

--.:.;-::.~:-r;: .-- Wl1ldblC'lWfl ~und ortd \11t FhJVIOI hmoc,," IJnd floodp1oll'\ rJepO"lI 

.... - c:~. PloyO.~~~.lo(u'tfint clay,sllt.~ond.ond QfQ'If'1 

,- ... ' - _-.• - ._ • . - - __ l_OCU~lf~~ .. ~~~~d.~_.J~~~~~onf!. ~o_c::o;nc'.::.C .:.O.:;h'-______ -1 
~ 

~~::~~:~:1. _. ___ ._. ___ .. _ . __ . ________ _ 
D~~~m~~~7k S~h ~~ Interbedded shole, ,ondfJtone and hmf! .. tl)n~ 

Edwards L S ~,-,-::s'.~~c~~,~~r----
Comanche Pk Ls r" - .-. - Huck 10 mOSfj,ve,wl't.lf! 10 yellow.brown,"Rud''ihd''l,rTI!'ilont WIH, 

Walnut aw:(~ :~~::(~: .. :.:.: Ihln shole and sond'ilone Interbeds Sandstone nnd ConQIOI"1f!fOll! 

r----r-----t_.P.A~nt!!Jle~rs~SdL-+ _______ ~:~: ': ) ..... '~~~: 

TriOSSIC Upper Dackum Dackum f.nr 10 coorse-qrotned sond,conqlOtTlf!fote,ond Interbedded Clay 

'- ... --f
~·::.~·:--= 
•• _ ::I ;"J' ~.1,.: '1 

I--+-----I------+-,....--.---~ - --------,' - ";~ 
Dewey Lake ~y~_~ -1::r;~;~~~~~~O~J~:~~O='~~ I:·,~~~~d~~~ ________ .. _·_-_-=-

Guadalupe 

PermIan 

Leonard 

Wolfcamp 

1-----

Pennsylvonlan: MISSOUri 

Ataka 

Che5ter~­
MlsSlss.pplOn • 1-_____ --jI-~K~ln~~ 

OrdOVICian Canadian 

Precambrian 

Quarterma.ter =', Ahb01e$' ";;:'~'fl" __ ~n"~!!. ______ , ____ . ________________ -j 

Salado ; \li:"i ~:' 'f R $011 10 northwe~l.bet'om.nQ ted btod\ nn the eo'St side of tN! QUOdtonqle 

Wh.teharse 
Sandstone 

and 

Cloud Chief 
Gypsum 

Blame 

San Anqelo 

Chaza 

1'--.----- Ri;:: 'R··'u1; RR 

Yates 

Upper 

Seven Rivers 

R R R 

Lower "',: \R R 
Seven R'-!,:!v",erc:s'-_I-_':...;. i '_,-(--'-'-l 

R R 
Queen-Grayburg 

Upper 
San 

Andres 

WlChfta­
Walfcamp 

Cisco 

Cany.on 

R 

R 

.,_._-----------------------j 

--
SOli and fed bed'S 

.. ----.-.---.-

ShOle, IImeslone,dOlomlle with anhydrite 

l}pdtp thin shallow nlorin .. ItrTteslone tn nowmjtD !hIC" ShJ!lf Itmf!r,'tllle (yelp 

FluvlCll dl!IIOtt: ond ~'(tpe closhe'S 

Sond~ onr! .,tloI!s 

Locol IhtCk reef \lme~tone· 

----- .-------- --_.-------

Hlqh con!;lruCllve dtllOtC fiond'S and ~Mle\ 

Cycl~~ of dl,;con1tnuolJ'\ plollorm,'Sht'lf hme'10~.locOI reef! 

Oolomll .. 

. -_.-._~.-._---~_._-_.- -------~-------

1 



<. m 

~ 
1 r700 

250': 1 
-'flOO 

1 
j 

300('1900 

-1000 

350C -' 

-'J:) 

40X·_-'200 

~ 
{-.3OO 

.
45001 

I~oo 

5OOO~1500 

1600 

5500 

1700 

s .. 

---" ----------

N 
~ ---.. ---60 MILES 

2 4 

-.-=-... ~--=-= 

":..--! 

EXPLANATION 

f=====:=l Shale 

I~">":l Sandstone 

IBAlltl -~B --:H'ALE--j 
. I ' ; 
i '01' 1~"C>i_i 
o,-:-~,._ ',4· , 
UI j rI",.I( ... [Y" . 

xl~ '1 1+ 3 . W)( I. 

:::l w' : : 

3::~OCHgA'i i :t2 
LLl8£KJC1: 

~r -~;-TfiiR, -r-' 
It,: l 
, . I: L 1'(.A"JW: .,. • .. , 

~ ~Dolomlte 

.. H:::::1 Anhyd"te 

gn sall 



:onderbelt 

-A 

FACIES DEVELOPED AT HIGH· STAND 
A A 

8 

~ ~ 
8' 

~. . . ....... ,"." .. ' . . 

~ 

F F' 

G G' 



FACIES DEVELOPED AT LOW STAND 

) 

"fJ' 

.'J()' 

-l! YJ' :X 
'0 
~ 

~ c.:f 

o· 

a 

c' 

c c' B 

o 0' 



18 

50 

15 

, 45 

40 

12 

35 

20 
6 

15 

10 3 

O· -0 

Covered 

--------
-' - - - - -... ""--" --- .- ---' - - - -.... '"'--'" - '- '-------- - -:--- --..- --- ~ - -- - --- - - ---'--...-

-' ... ,:.:.:-; ... .:.:.;.,. ... ;,.;.:..;. . ....::,; ............. :..:.:.;, ... :..:.;.,. ... ~ ... -.- - -"':":-"':..:-"~ .. ~ . 
••• ':":':~ •.. :-:-:-: .. ':"':':' .••• :-::-'" ..• -:-:-:-:., .....•.• :":":":' •.• "":":7'. .. , •. ":":"':'" .• ~ ... :-:-;' _ ... - --..- - -

........ ,~ ... , .. ,.:' ... , ....... ",. ,', ............................ , ............ ,., ' ..... " 
........... '. -' ..... , ............... ,' .•.• :.~ ••...•.. ':." ...... 'J' ... - .. ,'" "., .: .. . "......... " ... :~ ..... ~:.:.::.: .. ~.: .. ::. :',', ~', . ",' ,',' 

...... · .• : .. :.·:: .. 1.": ......... ::·:.\ ... ·· ,,' ...... . 
", ...... ,.,' " ,.' ", ,,' .... . 

.............. 
.. ' .. ' 

Covered 

';,.' 

"'1 ""';. '" 

.. ,", .... ~< ': ...•. : .. :' ... ,: .... 

..... 
" ........... 
..' 

Meanderbelt sandstone 

Delta-plain mudstone 
and siltstone 

Crevasse channel sandstone 

channel 

Delto-front sandstone 



-

-10 

30-

8 

2 

,}' 

" 

20 
G 

.' ~ . , " 

: <, 

.L; 
'''\ 

~15 
~ .. 
Oi 
E 

4 

10 

2 

5 

•• J 

o o 

.. '., ... 
'. '" 

......... .. ' .. ' 
.... ~-::::::-~----•. ~.~ ...... . ............. . ........ . 

................................. 
···:..:..:.·=·=·=·.::·=·=·=·::~·;;·::·:·:·:·::·:·::2:::::: '.::::';:il;.... 

Covered 

4 Crevasse splay conglomerate 
and sandstone 

3 Flood plain and Lacustrine? 
Mudstone and siltstone 

Crevasse channel fill 
2 Conglomerate, sandstone, siltstone, 

and mudstone 

I Flood plain, mudstone, and siltstone 

j ;", 



-~'''--''-

,. - .. - .... 

._-.... 
. :'-::,--- ..... . ....... -.::::::::-r .... _-'.::;...._ .. 

"'-. -" 

_
__ ~ ____ ~5~~2L. ________ ~r~ ______ ~4~ ______ _ 10 ' ,r "",'ers 

15 fee. 

s 

3 

o 

, ) '- ,~; 

. .. 
~ 



60 

40 

Q; 
.e30 

20 

10 

20 

15 

10 ~ 
IV 
Q; 
E 

5 

o . 0 

Covered 

...... :f-.:::~, ... 

.... 
. ,::.::.-

2 

Coarse-grained meander belt 
sandstone . 

. -'t_.' 



45 14 

40 

12 

35 

10 

~ '..{ . 
30 

" "\ 

-8 
25 

"' ~ 
ii .. 
:! ii 

e 

20 
6 

15 

4 

01 10 

2 

5 

o 0 

, 

... " , .. .-.:.:....,;:. ~ :: : .'. . ........... . 

.. ~ ... ~.~'-""-"'"-"'-~ ............. ~ .... '":;-"'---"'-' .'"';':;, ......... . ....... .' ................ . . ~ ................. . .. .................... . 
~ 

Covered 

~ - .~ 
~ 

elO.3ppm 

2 Della-front sandstone 

I Prodelta siltstone 



SUBSURFACE SANDSTONE - DISTRIBUTION PATTERN 
AND OUTCROP DIRECTIONAL TRENDS 

ANDREWS ~'. MARTIN 

.<~ Sand- body axes 

~ % Resulianl veclor ollmulhs for each L/ counly (grouped inlo Quadranls) 

® Number of readings 
o 20 L----'---_ ...1.. ____ ....1..-.---1 

Miles 

DICKENS 

K[NT 



-.. -~---- ... ""--- ........... ~- ....... -.-----... ~.­
.~--........... -........ -~ 

-----~-~----.... -~. -- ,---..... 
--~------.----. "-~--~---- .......... -.-... -~ -----.-_ ............ -"-
---~-.... -.~~~ . 

...... _-- ... -----.-....... ~-, .................. --.-~- .. -. 
--~~­.........-------.... - ---_ ..... _---- .. 
--~---. --------. ----'--"-.-
-----~------~. --------.---~---. 
--~-----------~- .. 
-----~-. ------........ ,. ----_.-. . -------­--... ..-..,...--.~ .... 
----~ .. --------

......... , Outcrop of Duncan 
Sandstone Member 



i 

L 

, 

...................... ...A..A.. ............. ~~ 

~-~~ ............. ----.......~ . . ....-......... ....... "".~.............., -.......... ~--...................... -..,.. ............. _ ................. -...... ....., ............ ...... 
~ ........ ~ .................... ~~, 
~ ....... --.................. ~~-, 

.!!!~Q) 
-+++ "f 
~+++CI) 

+ + ~ 
++ 

'+ + 
'+ ~ ltJ, 
.+ ~+ 
+ ..... + 
+"f-+ 

".:..J+-I 
• + ~ ;"Q)' +, 
+ .. + + 
+ + + .. 

i+ + -+ -I 
,:-+ t + .. 

.. + .. ~ 

Q 

' .• , •.•. I,. 

+ 

Outcrop; top of Flowerpot 
Mudstone Member 



-

100 mi o I 
I ---~ . '160 km o 

---l ._---
-- I 

I 

I 

, . ~ 



t , " 

: ~ 0 
~~--------.rT------ " 1( 
I I '~1,yo 

PLATE :llT 

i I ",'"~-<7 
I I I e>CH1\ oru $!j I 

I I I I 

r __ ~I':ORE~ _______ ---1 
rOTTtE ,:>....... .." I 

1 v' l 

I I 
I I 
I I 

I 1 
I I 

I I 
,I PAOl<CAHli' I 

I 

I 
1 

1 , 
~------------
IKING 

I 

I 
1 

I 
I 

I 
1 

I 
I 

I 
.! " " '// 
--t;TON[ w:~--, -r.-"'-t: -(-' ,~:t,,~ 

1 ... ,'" '. \ ) I, ,:', i :,:{/ 
I 

'I 1 
~ ~ :.'_', ______ ---J 

--- I 

j 
--I 
,-~-

,-- ) 
~-vl)o" COCATiON 

MAP 

O. .. 
j...-,-.,.,....-,,!: ~ _-! . ..",e-"'_ ...... ""I= ... -.d 

SCM f IN MILES 

,WEll CON tHilL, l.' LOG 

, WEI. L CON IIWI., r -lOG Ij S~MrL£ LQ(, 
• WHI CONlfIOl., CUITINGS 

• BlJlllAU OF MINES COf1[ CON1ROL 

• SANDSTONE IN MEASURED SECTlO'~ 

CON lOUR INTERVAL 10 FEE T 

'I!tOUICRUP OELT 

CONTROL DATA 'UN FILE AT BUREAU 
OF ECONOMIC GEOLOGY 

SANDSTONE 

ISOLITH MAP OF TH[ 

SAN AN(jELO FORMAflUN 



EVAPORATION 

AI, ,'-b,,", H, S-oh",.' "dI moo" - f! j 
----=-=-=-==--.::=-=--~-====~~::::: 

.... -.... .... 
~cu 

.... 
' ........ TERRESTRIAL WATER 

SEA WATER .... _ ..... ..... ...... .... 

,,- ... ~ 

+ + + Sabkha 
----Algol mots 



,It 

..... 
w 
W 
LL 

Terry County 

320oi~~~~~~~~~~i£ 
30 

Lynn County 

J!l 

~~C7_--~'--
--------­,-----_.' 
---------

Wyii;f\¥#,"4:Jiii'i!R'_;;;:P~'~-~-·~~ 

Garza County Kent County Stonewall County 

! 
Overlying the Ogallala in the Pleistocene 
Abundant Pleistocene Lacustrine basins-­
Accumulated ash and preserved uronium in lacustrine 
sediments. Oxidizing ground water may have mobilized 
arid concentrated uronium in underlying TriassIc strata. 
More uranium released from Pleistocene, Tertiary, and 
Triassic strata by incision and erosion, may have re­
concentrated uranium in underlying Triassic strata. 

----... Ground-water flow path 
Recent 

Flow proportional to width 
---- and length of arrow 
PleIstocene 

- __ Inferred attitude of Ogallala 
- - _ before erosion 

~ Surface topographic expression 

* Uronium occurrence . 

3 
APPROXIMATE EXTENT OF TERTIARY OGALLALA AT 
600,000 YEARS bp DURING PEARLETTE TYPE 0 
ASH EVENT. ' 

Ogallala removed by erosion before Pearlite Type 0 
ash - - No mechanism operated to accumulate ash or 
preserve uranium. 
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