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The Geology and Ground Water in a Section of the 

Southern High Plains Between Lubbock 

and Silverton, Texas 

by 

P. W. Garrett, Jr. 

May 1953 

ABSTRACT 

The Ogallala formation of the Pliocene se r ies (Tertiary Age) 

i s the chief water-bearing formation of the Southern High Plains in 

Texas. The Ogallala i s characterized by non-marine, brownish-gray 

l e n t i c u l a r bodies of sand and gravel , with inter-f ingered beds of red, 

yellow, and >ftiite clay and s i l t . There are pos i t ive indications tha t 

the Southern High Plains are geologically and f ^ r o l o g i c a l l y i so la ted 

so tha t a l l of the water in the Ogallala must come from the p rec ip i -

t a t i o n tha t f a l l s on these p la ins . The average annual r a in fa l l on the 

Southern High Plains i s about 20 inches wiUj about 70 per cent fa l l ing 

during the growing season, April to September; not over 3 per cent of 

. th i s 20 inches ever finds i t s way to the water table .*\ There are at 

l e a s t four separate ways to determine the amount of recharge tha t takes 

place on the Southern High Pla ins . F i r s t , compute the amount of na tura l 

discharge; second, estimate the recharge by water level f luc tuat ions ; 

t h i r d , compute recharge from data on underground flow; and fourth, use 

C. V. Theis method. The volume of w-ter pumped out of the whole South-

e m High Plains during 1949 was approximately 1.̂ 5 mi l l ion aere—l'eet-^id 
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the total volume of ground water in storage in 1949 was about 123 

million acre feet. Therefore if the present rate of withdrawal is not 

exceeded, the estimated life of the ground water supply would be about 

80 years, providing all of the water could be removed from storage. 

INTRODUCTION 

Purpose and Scope 

This paper has been completed to ftilfill one of the require

ments for a Master's degree in Geology at Texas Technological College. 

It is hoped that the paper will aid in the development of the ground 

water resources of the Southern High Plains of Texas. 

The area studied is a section of the Southern High Plains of 

Texas, which, in this report, is referred to as the South Plains. The 

South Plains are the southern part of the Great Plains physiographic 

province. The cross section lies between the cities of Lubbock and 

Silverton and roughly parallels the Fort Worth and Denver City Railway 

connecting these cities. (See figure 1) 

Acknowledgment s 

The author wishes to take this opportimity to thank Mr. P. E. 

Dennis for his criticism and generous counsel throughout the pursuit 

of this investigation. Thanks are also due the United States Geologici. 

Survey, the irrigation well drillers, the irrigation well supply 

companies, the South Plains laxid owners, and the author's sisters. 
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General Geology 

The geological formations referred to in this report are: 

the Dockum group of the Triassic, the Comanche series of the Creta

ceous, the Pliocene series of the Tertiary, and the Pleistocene and 

Recent series of the Quaternary. 1/* 

j The Triassic rocks and underlying Peimian red shale, sand

stone, and gypsum are generally referred to as the Red Beds by well 

drillers and others. Available evidence indicates that some part of 

the Tidassic rocks is present beneath the entire section covered by 

this report and the "top of the Red Beds" is believed to be the "top 

of the Triassic." 

The Dockum group is composed chiefly of non-marine, dark 

red shales, interbedded with large lenses of reddish sandstones and 

conglomerates. It is found at varying depths below the surface of 

the South Plains, but usually between 50 and 400 feet. The surface 

of the Red Beds is erosional and displays the characteristics of a 

region in the old age stage of the erosional cycle. Where the group 

underlies the Cretaceous rocks, it has a maximum thickness of 1500 

feet. ElsevAiere, owing to post-Cretaceous erosion, it is considerably 

thinner. 

The Comanche series is composed of marine, blue-gray and 

yellow clays and sandy clays, often capped by dark shale or a limestone. 

* The superscripts refer to the numbered references in the Bibliography. 
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The formation disconformable overlies the Dockum group. Since the 

Triassic rocks are continental and the Cretaceous rocks are marine, a 

break in deposition is indicated. To the author's knowledge there is 

no large discordance in the dips and strikes of the rocks above and 

below the break. Therefore, the author believes that the term, 

"Disconformity," is applicable. Most of the Cretaceous rocks were 

removed by post-Cretaceous, pre-Pliocene erosion, and in the area of 

this report, only scattered erosional remnants of Cretaceous rocks 

were identified. These remnants are from a few to 79 feet thick and, 

like the Red Beds, are covered by younger sediments. 

The Pliocene beds rest regionally with strong disconformity ' 

and locally with angular unconformity upon the older rocks. The 

Pliocene of the South Plains has been divided into a lower Couch 

formation and an upper Bridwell formation by Evans and Meade 2/, but 

because it was not possible to distinguish between the formaticms in 

the driller's logs, the Pliocene beds will be referred to collectively 

in this report by the older term, "Ogallala formation." The Ogallala 

is characterized by non-marine, brownish-gray lenticular bodies of 

sand and gravel, with inta-fingered beds of red, yellow, and white 

clay, and silt. These sediments were laid down on a broad plain by 

the rivers that descended from the Rocky Mountains. As is common in 

continental fluvial deposits of this kind, individual beds are not 

continuous and the sand and gravel beds contain varying quantities 

of clay and silt. The formation varies in thickness normally between 

50 and 375 feet, and the thicker portions are in the broad valleys of 

the Triassic Plains. The sediments become progressively coarser 
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toward the bottom of the formation. This is to be expected because 

the streams presumably had steeper gradients and, therefore, more 

transporting power when the lower sediments were deposited. As a 

result of this aggradation during Pliocene time, the South Plains 

took on their relatively level aspect. 

The uppermost beds of the Ogallala formation have been 

cemented and in part replaced by calcitmi carbonate and occasionally 

by silica. The origin of this Caliche "cap rock" and the other 

caliche horizons has been the subject of many papers. 2/ It appears 

very probable that subsurface water was the transoorting medium, 

and there are two main theories as to how it caused the formation of 

the caliche: first, that vadose water leached calciiim carbonate (or 

silica) from the surface rocks and redeposited it at a lower horizon 

(similar to the formation of a "B" horizon of soil); second, that 

ground water (phreatic water) leached calcium carbonate (or silica) 

from the fonnations through vdiich it passed and redeposited these 

materials in the regions of the shallow water table as a result of 

evaporation from the capillary fringe. The uppermost caliche bed 

forms the "cap rock" of the South Plains and has retarded their 

erosion. 

The Pleistocene and Recent sediments show a change in the 

mode of deposition; they are predominently eolian and lacustrine in 

origin. Iji/ The deposits have a large range in composition and include 

sands, clays, bentonitic clay, diatomaceous earth, and volcanic ash. 

In size they range generally from dust to medium-fine sand. The 
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Pleistocene deposits are from just a few feet to 150 feet in thickness. 

The recent deposits are seldom over 20 feet thick on the South Plains. 

During these two epochs, the relatively level land surface took on 

some of its present-day characteristics, for example, the formation of 

"dry lakes" or "sinks" and the saline playas of the larger basins 

called "alkali lakes." Both epochs show, according to the changes in 

sedimentation, alternating substages of relatively wet and dry periods. 

The present substage is relatively wet and probably started prior to 

the 14th Century. ^ 

GROUND WATER 6/ 

Occurrence 

The Ogallala formation furnishes over 90^ of the ground water 

in the South Plains, and tJie remainder comes from the Cretaceous and 

Triassic formations. 

The saturated part of the Ogallala varies between a few feet 

and 250 feet. The water occurs in a broad, sheet-like body more or 

less interconnected throughout the formation with the clay and silt 

portions as well as the sand and gravel portions supporting the water 

table. However, the ground water which is readily available to wells 

is found in the more or less lenticular beds of the coarse sediments 

deposited as stream channel filling during the Pliocene alluviation. 

The areas which have produced the best wells occur near the cities of 

Herford, Muleshoe, Plainview, Lockney, Littlefield, and Lubbock. (See 

Figure 1) In these areas, the aquifers are clean, coarse sand and 

gravel; the reservoirs are large, and the recharge is good. Thus, 

around these cities, irrigation, industry, and municipalities have 
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obtained ground water in large quantities. The depth to water in 

these areas is generally between 25 and 100 feet, varying according 

to the local geological conditions. 

There are large areas of the South Plains where the Ogallala 

formation is too thin or too find-grained to yield large quantities of 

ground water, and other areas where most of the formation is not 

saturated. Generally speaking, these areas are: the northwestern and 

western parts, the south and southwestern parts, and the eastern and 

southeastern parts. (See figure 2) The western limit of the South 

Plains is also the western liiait of the reservoir, and because the 

ground water noves eastward the western edge receives ground water 

from a comparatively small recharge area. The depth to water is, 

therefore, greatest in this area, and only a small part of the Ogallala 

is saturated. The Ogallala sediments become thinner in the south and 

southwest parts of the South Plains where th^ were deposited over the 

higher areas of Cretaceous rocks. The sand and gravel beds of the 

Ogallala in this area are not persistent and they are frequently 

cemsnted with calcium carbonate. Along the eastern and southeastern 

escarpments of the South Plains springs and seeps drain off the ground 

water, and the water table, therefore, falls off rapidly in the 

direction of the escarpment. 

Origin 

The ground later in the South Plains must come from the 

ra in tha t f a l l s on the p l a i n s . The Ogallala formation i s no longer 

a continuous formation from the plains to the southeastern slopes of 
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the Rockies for the Pecos and Canadian Rivers have removed the Ogallala 

formation in their respective valleys. The Ogallala also extended east 

and south, but here, too, erosion has removed the formation. In all 

directions the formation is limited by escarpments. Therefore, neither 

surface nor ground water originating in the Rocky Mountains can enter 

the Ogallala formation by moving down the dip of any formation. 7/ 

The Triassic Red Beds form an impervious lower confining bed 

for the Ogallala formation and, thus, none of the groundwater in the 

Ogallala can be lost to the deeper formations. Conversely, none of 

the saline water that is found in some of the Permian and lower 

Triassic beds is able to migrate into the fresh water of the Ogallala 

formation. There is no upper confining bed, to any extent, so the 

upper surface of the water body is underwater table conditions. 8/ 

There are two other indications that Triassic and Permian 

waters do not move into the Ogallala formation. First, the Triassic 

and Permian waters are highly mineralized while the Ogallala water is 

fresh. Second, with a few exceptions, the Triassic and Permian waters 

are not under enough pressure head to force tiie water to rise to the 

Ogallala. £/ 

Therefore, the Ogallala formation of the South Plains is 

geologically and hydrologically isolated. This is positive indication 

that all the water in the Ogallala must come from the precipitation 

that falls on the South Plairfi . 

Natural Recharge 

Ground water and surface water are two stages in the hydro-
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logic (grcle of water. Like surface-water supplies, ground-water 

supplies, whether large or small in any given area, are definitely 

limited. Both supplies can be measured, and some of the basic data 

needed to measure the ground-water resources of the South Plains have 

already been obtained by the United States Geological Survey. Infor

mation on the amount of stored ground water is incomplete because 

storage is dependent on the character and thickness of the Pliocene 

formation. This p)aper will help supply additional data on the 

character and thickness of the Ogallala sediments. 

Perennial streams do not exist on the South Plains due to 

the low precipitation and high rate of evaporation. Nevertheless, 

although intermittent, the streams play an important part in the 

ground-water recharge because their beds are often pervious. 

The average annual rainfall on the South Plains is about 

20 inches with about 70 per cent falling during the growing season, 

April to September; not over 3 per cent of this 20 inches ever finds 

its way to the water table. 10/ 

There are three reasons why such a small percentage of water 

reaches the water table. First, evaporation from the soil and inter

mittent lakes and transpiration by plants removes a large amount of 

water before it has a chance to percolate down toward the water table. 

Second, the soil and upper few feet of sediments often form practically 

an impermeable layer when they become wet. Third, usually within the 

first 50 feet from the surface of the South Plains a "Caliche" cap 

rock is found; frequently it is a dense rock, and water can penetrate 
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it only where solution has removed the Caliche or small fissures have 

developed in the rock. 

The only areas remaining that will allow appreciable quanti

ties of rainfall to penetrate to the water table are the sand hill 

areas and the draws. In these areas the water is able to get beyond 

the zones of evaporation and transpiration and slowly percolate down 

to the water table. 

Artificial Recharge 

Some attempts have been made at artificial recharge. A few 

land owners have drilled recharge wells in the lake bottoms and have 

attempted, following a sui'ficient rainfall, to run the water accumu

lated in the lake down the well. However, unless the recharge water 

is completely desilted before it is introduced into the well the 

recharge well is soon silted up and will take no more water. The 

present methods of desilting water are rather expensive and many of 

the practical details for an economic method of artificial recharge 

are still to be worked out. 

Quantitative iSieasurements of Ground Water Recharge 

There are at least four separate methods to determine tdtie 

amount of recharge that takes place on the South Plains, rirst, 

compute the amount of natural discharge; second, estimate the recharge 

by water level fluctuations; third, compute recharge from data on 

underground flow; and fourth, using an average permiability of the 

material of the plains, assumime uniform recharge, co.upute the 

hydraulic gradient necessary to transmit water through the material of 
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the plains and compare it to the actual gradient. 

Over a period of years the natural discharge from the South 

Plains must be approximately equal to the recharge on the South 

Plains; otherwise, the water table would rise or fall until approximate 

equilibrium were again attained. The natural discharge takes place 

in the form of evaporation from the surface soil and from ephemeral 

lakes, by transpiration by plants, and by discharge from the water 

table into a few intermittent streams and from the springs along the 

eastern escarpasnts. The total discharge by these means has been 

computed by White, Broadhxirst, and Lang. 11/ They estimated that the 

total natviral discharge of ground water from 9000 square milss was at 

the rate of 30,000 acre-feet a year- Their mBasiu*ements did not 

completely cover the South Plains, but gives the proper order of mag

nitude, showing that only a small fraction of an inch of the total 

rainfall penetrates to the water table . 

Estimates of the ground water recharge have been made by 

Theis on the basis of fluctuations of water l«vels in wells and 

determinations of the specific yield of the materials in the vicinity 

of the wells. 12/ The South Plains has a very thick and extensive 

body of ground water- The rate of flow through the aquifer is nearly 

constant and the variation of precipitation each year causes little 

change in the amount of flow. The rate of flow is dependent on the 

thickness of the water body, its permiability, and the slope of the 

water table. For a period of a few months the change in the slope of 

the water table is practieally zero, and the water level will change a 
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very small percentage of the total thickness of the ground-water body. 

Variations in water levels are, therefore, related directly to changes 

in ground-water storage and are a measure of the ground-water increment 

when multiplied by the specific yield of the water-bearing materials. 

Another quantitative method is to select an area where the 

water divides can be accurately determined and where the total ground

water flow from this hydrologic basin can be measxired. 1^/ If the 

permeability, thickness of the sediments, and gradient of the water 

table are known, the ground-water flow past a given water-table contour 

can be computed. This figure divided by the total precipitation on the 

drainage basin equals the percentage of rainfall penetration. Calcu

lations made in the area of Lovington, New Mexico, show the recharge 

to be less than one-half an inch a year. 

It is possible to estimate the natural recharge by a theo

retical consideration of the thickness of the water body. }JjJ The 

South Plains may be considered as a uniformly permeable material lying 

upon a uniformly sloping impermeable floor, discharging only at its 

lower edge and being uniformly recharged over its whole surface. Under 

these conditions, the thickness of the water body at any point will be 

a function of the ratio between the amount of recharge and the permea

bility of the formation, the length of the water body along the dip of 

the impervious floor, the relative position of the point chosen for 

measurement, and the slope of the impervious floor. The slope of the 

floor and the thickness of the formation are known, and the average 

permeability has been computed at about 450 but ranges as high as 1100. 
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Using the generous figure of 1000 as t*ie permeabili ty, the curves 

indicate tha t the recharge on the South Plains l i e s between one-half 

inch and one-quarter inch par year . 

The conclusion from these quant i ta t ive s tudies i s , though 

subject to e r r o r s , they a l l show the same order of magnitude. 

Therefore, the average annual recharge i s probably less than one-half 

inch a year . 

Discharge 

The natural discharge was discussed under methods of 

computing recharge, and has been in approximate balance with natural 

recharge up to the advent of irrigation. 

Artificial discharge from large capacity wells for irrigation, 

municipal and industrial uses has so far reduced the natural discharge 

to only a minor extent. 15/ The discharge from wells has caused the 

water tab^ throughout most of the area to fall from one to about 15 

feet. The lowering of the water table has eliminated subirrigation 

in a fen local areas. The pumpage in 19U6 for all purposes was 

1,250,000 acre-feet. 16/ Of this total $7 per cent of the water was 

used for irrigation. This is far greater than the natural discharge 

of about 30,000 acre-feet and, therefore, much larger than the natural 

recharge. This difference had to come from storage. 

Storage 

The c r i t i c a l factor concerning the ground water of the 

South Plains i s the amount of water stored in the Ogallala formation 

and iriiat percentage of t h i s t o t a l can be ranoved by pumping. From 



-14-

the available data most of the pumpage is coming from storage. 17/ 

The life of the ground-water reservoir depends upon its specific yield, 

and this value has been computed to be between 15 and 20 per cent. The 

pumpage in 1948 averaged approximately 1,250,000 acre-feet. This water 

cams from storage and theoretically lowered the water table over the 

entire South Plains about 1.75 feet. It must be realized that the 

withdrawal is not evenly distributed over the whole South Plains so the 

natural water table was lowered most in the heavily pumped areas. 

Interference Between »Vells 

Another important factor that must be considered is the fact 

that when the water table is lowered a foot, the pumping level is often 

lowered more than a foot. This has an adverse effect on the economics 

of pumping for when the pumping level is lowered, the cone of water-

table depression often Interferes with neighboring wells. Thus, in a 

given area the specific yield of a formation should be computed, and 

local over-punqping prevented by adequate spacing of wells. 

Rate of Exhaustion 

The rate of exhaustion of the water in the aquifer depends 

upon mayy natural and human factors. However, there is every indication, 

even from the incomplete data, that the amount of storage is sufficient 

to last for maiy years while the present rate of consumption is main

tained. If the present rate of acceleration of withdrawals is main

tained, serious ground-water deficiencies may develop in local areas 

within the next 20 years. 
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CONSTRUCTIOK OF THE CROSS SECTION 

Location of the Cross Section 

The cross section was located at its present position for 

two reasons: First, a northeast-southwest cross section is normal to 

the general direction of flow of the ground water and presumably also 

to the longer dimensions of the more permeable parts of the aquifer. 

These permeable parts of the formation represent channel fillings and 

flood-plain deposits of the Ogallala streams, and these streams are 

, thought to have flowed in a southeasterly direction. Two previous 

cross sections parallel to the direction of flow of the ground water 

have been made 18/, but this is the first attempt at a transverse cross 

section. Secc«id, having decided on the direction of the cross section, 

its exact location was chosen where there was the most available data. 

Source and Discussion of Data 

The well log data for this paper was collected from four 

sources: the United States Geological Survey, the water well drilling 

contractors, the local farmers, and a geophysical company. The sources 

are listed in descending order of use, and the first two supplied about 

85 per cent of the data. 

Less than 5 per cent of the well log data was collected 

firsthand by a geologist, therefore, the drillers' logs are of 

necessity relied upon. A driller's log is usually quite accurate vdiere 

very distinct changes in the sediments occur, but usually the small 

fades changes are not recorded. Another factor to l̂e considered is 

that often a driller working in an area calls formations by his own 
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names while a driller a few miles away may give the same formation a 

different name. The most reliable data in a driller's log is the 

depth at which the water sands were struck and the amount of water 

available from the aquifer. Despite the fact that most drillers do 

not wish to drill to the Cretaceous or Triassic, th^ usually can tell 

when they strike it for these formations are solid and difficult to 

drill with li^t equipment. 

The data in some areas is not as complete as one would 

desire and the inferences drawn in this paper may be somewhat modified 

if and when more data becomes available. The search for well logs and 

water-level data was intensive, but not exhaustive, and most of the 

large gaps in the data result from the fact that only a few scattered 

wells have been drilled in t^ose areas. In spite of the gaps in the 

data it is thought that the cross section gives a reliable picture of 

the sediments above the Triassic formation. In the area southwest of 

Silverton the old settlers drilled windmill wells for domestic supplies 

and had little success in finding enough water; subsequently, few 

farmers were willing to risk their money in the search for water for 

irrigation purposes. In some areas the well logs were thought to be 

of no consequence and were never written down or have been long since 

destroyed. Additional data in this area must await further drilling. 

The water levels were obtained from records of the United 

States Geological Survey and by field measurements. Water levels 

would have been measured on all wells had time permitted and had not 

the last few days of field work been further hampered by unusually wet 
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weather. The best time of the year to take water level measurements 

is during the months of January and February because the water table 

has had a chance to make its greatest recovery from the previous 

pximping season. Not all the water level measurements were taken 

during January and February but in the summer months, and, thus, in 

a few localities abnonoally low water table measurements are recorded. 

Adjustments have been made in the cross section for water levels 

believed to be abnormally low because of the time of year they were 

measured. 

The water level readings were taken with a standaixi 150-foot 

steel tape. The tape's free end was coated with carpenter's chalk and 

then lowered between the well's casing and the pump's column pipe with 

an even foot mark known from previous trials to be one or two feet more 

than the depth to water in the well held at a measuring point at the 

pump base. The tape is then withdrawn from the well and the wetted 

portion subtracted from the point held. The distance of the measuring 

point above or below the natural land surface was measured and this 

correction factor was then applied to the water level readings so all 

the measuranents are from land surface datum. When water levels are 

measured carefully in this manner, they are accurate to one-hundredth 

of a foot. 

The elevation of the wells in the cross section was de

termined with the aid of an aneroid altimeter; the United States Coast 

and Geodetic Survey First Order bench marks were used to set the 

altimeter. The accuracy of this type of leveling is within 5 feet. 
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This limit of error is permissible for in most cases the tops of the 

formations have not been picked closer than the nearest 5 feet. The 

water level readings are much more precise, but due to the depressed 

vertical scale, a small error in vertical measurements would not 

affect the cross section to any appreciable extent. 

It should be brought to mind that the cross section does not 

pass through every well. The wells that do not lie directly on the 

cross section are projected in a northwest or southeast direction until 

they meet the cross section line. E|y projecting them in this way, 

rather than at right angles to the cross section, a more accurate 

picture is portr^ed. The wells are projected in the direction of the 

dip of the sediments because terrestial beds are more likely to be 

loniform down their dip than they are in their strike direction. 

Construction 

The county highwiyr maps 19/ are the base maps for the cross 

section and were enlarged to the scale of one inch equals one mile. 

The wells were located on this new map by either scaling them from the 

United States Geological Survey Progress Reports 20/ or by field 

measuraaents. No attempt was made to survey the wells, for if a well 

is located incorrectly by as much as an eighth of a mile, the scale of 

the maps would not permit the detection of the error. 

The vertical scale of the cross section is one inch equals 

seventy-five feet. This scale enabled the author to show all major 

formations and yet not exaggerate the vertical scale so as to lose all 

sense of actual proportions. 
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INTERPRETATION OF THE CROSS SECTION 

Triassic Formation 

The Triassic formation has a regional southeasterly dip, but 

in this cross section parallel to the supposed strike of the formation 

it becomes apparent that the dip is more southerly or that the pre-

Cretaceous erosion was greater to the south. The cross section shows 

that across this area there flowed in a southeastwardly direction at 

least one major stream and three smaller streams. The major stream 

valley (referred to as valley "A") was about midway between the Hale-

Floyd County line and the town of Lockney. (See plates 1 and 2.) This 

valley was very broad with the northeastern slope scxnewhat steeper 

than the southwestern slope. The area was in the old-age stage of the 

erosional cycle, and the major stream probably had a meandering course 

across this broad level valley where the top of the Triassic is at its 

lowest point. 

In the area southwest of the Floyd-Brisco County line, a 

smaller stream valley had developed ("B" valley. See plates 1 and 2). 

The divide between "B" and "A" vall^s was rather low and not as wide 

as that of the adjacent valleys. The cross section suggests that small 

tributary streams were eroding the southwestern side of the divide. 

The "B" stream valley had a broad and level floor. 

A third stream valley ("C" valley. See plates 1 and 2), 

smaller than the other two, underlies the area immediately northeast 

of Silverton. This stream did not develop a very large valley, and 

the divides are very low, broad, and rounded. 
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The fourth stream valley ("D" valley, See plates 1 and 2) had 

its channel northeast of the city of Lubbock. The cross section shows 

only the northern part of the old valley, but it appears to be broad and 

flat bottomed with a low divide to the northeast. 

Cretaceous Formation 

The section shows two erosion remnants of Cretaceous rocks 

resting on the Red Beds. The first lies beneath the city of Silverton 

in Brisco County- It Is only about 57 feet thick, whereas the one 

below Lubbock is about 75 feet thick. Its exact linear extent in a 

northwesterly and southeasterly direction was not determined, but judg

ing from the well records available for the surrounding area and by the 

size of the body displayed in this cross section, it is doubtful if it 

extends many miles to the northwest or southeast. 

The remnant near Lubbock is more extensive and in some places 

it probably is continuous with the larger body of Cretaceous rocks known 

to be present beneath much of the South Plains south of Lubbock. 

Upon examination of the cross section both bodies of Cretaceous 

rocks occupy "valleys" in the Red Beds and this fact may account in part 

for their preservation during post-Cretaceous erosion. 

Tertiary Formation (Ogallala formation) 

The cross section shows that the Pliocene is made up of 

alternating lenses of gravel ani clay- These two types of sediments 

are the extremes that are found, and there are many gradations between 

them. The clay and silt beds as well as the coarser beds of the 

Ogallala formation contain interstitial water- 21/ These fine-grained 
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materials do not yield water directly to wells, but when the water is 

removed from a sandy bed near a clay bed, the pressure of the over

lying formation slowly squeezes some of the water out of the clay bed 

into the sandy bed, thus contributing to the total ground-water supply.: 

In the area north of the Hale-Floyd County line, where the 

Ogallala sediments fill the largest of the Triassic "vall^s" many of 

the wells have not been drilled to their maximum effective depth. The 

people in this area are very fortunate because their reserve supply is 

probably the largest on the South Plains. The same reasoning applies 

all over the plains, a well should be drilled to the Cretaceous clays 

or to the Red Beds in order to obtain water from all possible produc

ing sands. 

Generally the lower beds are much coarser than the upper beds» 

Often a gravel stratum is encountered directly above the Red Beds, and 

this is generally an excellent water producer. Generally speaking, 

the quantity of water available frcan the aquifer decreases south of the 

i 
Floyd-Brisco County line and continues to be low throughout southwesterrj 

Brisco County. The author examined some of the sand that had been 

piunped from wells in Brisco County, and it was all fine-grained. Only 

in one or two localities have gravel beds been reported. In this area 

the Pliocene formation is not as thick as it is farther to the south, 

owing to the Red Beds. Another factor that must be taken into consider

ation in this area is that Tule Creek to the northwest has eroded all 

the water-bearing strata in its valley. Thus, all the recharge that 

takes place in most of Brisco County must come from the water that 
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f a l l s on the county i t s e l f . These a re some of the reasons why the 

area does not generally furnish large capacity we l l s . 

Quaternary Formations 

From the infomat ion on d r i l l e r s ' logs i t i s p rac t i ca l ly 

never possible t o determine the Pleistocene-Recent contact or i f 

e i ther or both formations are present . They play a very minor role 

in the storage of ground water, but t he i r charac te r i s t i cs are important 

in the accumulation of groundwater. (See page 7) 

Surface Prof i le 

The maximum r e l i e f of t h e surface p rof i l e i s about 125 fee t , 

and t h i s i s over an 80 mile long cross sect ion, so i t i s apparent tha t 

the plains are very l e v e l . The lowest point (3l8u feet above sea-

leve l ) is near the southern end of the cross section at well number 15, 

about 5 miles northeast of Lubbock, and the highest point (3307 feet 

above sea- leve l ) i s a t well number 77* about 5 miles north of Lockney 

(See p la tes 1 and 2 ) . 

The cross section shows tha t the plains have been only 

moderately eroded even by the la rges t of the s treans which cross them. 

On the northeastern end of the section the t r i b u t a r i e s of the Prar ie 

Dog Town Fork of Red River have made very pronounced effects on the 

surface topography north of Si lver ton. (See pla tes 1 and 2) . The 

Double lilountain Fork of the Brazos River and I t s t r i b u t a r i e s have 

eroded the plains qui te noticeably in the area of Lubbock a t the south

western end of the cross sec t ion . 

The surface prof i le corresponds in a very general way to the 
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erosional surface on the Triassic formaticm. In most cases, accord

ing to the cross section, the relief of the Red Beds does not vary as 

rapidly as the surface relief. This fact may be partly due to the 

fact thit the control on the surface is far better than the control 

on the Red Beds. 

Drainage Patterns 

The present-day drainage pattern appears to follow the post-

Triassic-pre-Cretaceous system to a remarkable degree. The major point 

of difference is that large streams appear to have been present in 

post-Triassic time, vrfiereas the presoit streams are small and inter

mittent. At the present time, no perennial stream cuts across this 

pax*t of the High Plains, and the largest stream that flows inter

mittently is the Double Movintain Fork of the Brazos River. The latter 

stream channel is in the same vicinity as the "D" stream valley of 

post-Triassic time. The "B" stream valley of the Triassic has a 

present-day counterpart in Tule Creek, and the channel has shifted to 

the northwest a short distance. 

Amount of Water in Storage 

The volume of ground water stored under the South Plains is a 

function of the area times the saturated thickness times the specific 

yield of the formation. The irrigated area of the South Plains has beefl 

computed to be about 4-1/4 million acres. 22/ The specific yield has 

been measured and, after making adjustments for the formation not being, 

of a uniform material, a specific yield of 15-20 per cent was calcu

lated. 22/ The lower figure was used in the calculations for this 1 

report. The average saturated thickness between the 1949 water table 
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and the Red Beds was 196 feet. This figure was arrived at by dividing 

the saturated area of the cross section by the lengtti of the cross 

section. (82,750,000 square feet, area computed with the aid of a 

planimeter, divided by 80 miles times 5280 feet equals 196 feet.) The 

total volume of the ground water beneath the South Plains between the 

1949 water table and the Red Beds equals 4.25 times 196 times 15 per 

cent or 123 million acre-feet. 

The average drop in the water table between 1949 and 1950 

along the cross section was computed from the following data: 

'49-'50 drop Well No. '49-'50 drop 
in feet 

56 6 
78 5 
89 2 
97 2 

106 1 

Thus, the average drop was about 2.4 fee t . The volimie of water pumped 

out of Xiie v^ole South Plains during 1949 was approximately 2,4 feet 

t imes 4.25 mil l ion times 15 per cent or 1.5 mil l ion acre-fee t . I f the 

present r a t e of withdrawal i s not exceeded, the estimated l i f e of the 

ground-water supply would be about 82 years ( t o t a l volume of ground 

water beneath the South Pla ins , 123 mill ion acre-fee t , divided by 

year ly pumpage, 1.5 mil l ion acre- fee t , equals 82 years . ) providing 
« 

a l l of the water could be recovered from storage. 

The Probable Effect of Accelerated Use of Ground Water 

The r a t e of withdrawal of ground water i s r i s ing over the 

South P la ins , for in 1948 about 1-1/4 mil l ion acre-feet were pumped as 

compared to 1-1/2 mil l ion acre-feet in 1949. 21^ Just what the maximum 

Well No. 

17 
20 
24 
25 
28 

'49-'50 drop 
in feet 

1 
2 
2 
2 
1 

Well No. 

29 
30 
36 
39 
52 

'49-'50 d 
in feet 

3 
3 
2 
2 
3 
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yearly rate of withdrawal will be is hard to estimate, but it is doubt

ful if it will double the 1949 figure. In any event the water table 

will continue to drop and ultimately the declining water level will be 

noticed in the shallower wells in the more heavily pumped areas. The 

net result will be that the cost of pumping will be increased as the 

water table declines. The author believes that long before the ground 

water is exhausted the economic factors will automatically reduce the 

amount of water pumped ner year, thereby increasing the estimated life 

of the reservoir. 
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TABLE OF -̂ELL DATA 

KEY 

Thesis well number Cotmty 
U.S.G.S. well number 

Well elevation 
(Land surface about well) 

Descriptive log 

Water level: Depth to water in feet, from land 
surface datum (LSD). Date of measurement. 

* Projected water levels were computed from surrounding 
wells, >Aiere 1950 data was available. 

•* New wells not on U.S.G.S. records. 

Well 1 Lubbock 
C-1 

Elevation 3,185 

Quaternary and Tertiary (mostly Ogallala formation) 
0 -
3 -
27 -
35 -
48 -
60 -
67 -
72 -
91 -
114 -
124 -
133 -

3 
27 
35 
48 
60 
67 
72 
91 
114 
124 
133 
135 

Cretaceous 
135 -
167 -
180 -

TriassiC; 
188 -

167 
180 
188 

Soil 
Soft lime and boulders 
Extra hard lime rock 
Soft lime rock 
Extra hard lime rock 
Soft lime rock 
Hard lime rock 
Soft lime rock 
Coarse sand and fine gravel (water bearing) 
Hard rock 
Blue clay 
Hard rock 

Blue clay and rock 
Hard rock 
Soft blue clay 

, Dockum group 
212 Red clay 
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Well 2 

Elevation 3,186 

Lubbock 
C-15 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 2 0 Caliche 
20 - 52 
52 - 55 
55 - 63 
6 3 - 6 8 
68 - 85 
85 - 106 

106 - 128 
128 - 130 
130 - 150 

Cretaceous 
150 - 160 

Caliche 
Sandy red rock and red clay 
Hard sand rock 
Red water sand 
Red sand rock 
Water sand 
Red clay 
Water sand 
Red clay 
Gray clay 

Caliche rock 

Well 3 Lubbock 
C-28 

Elevation 3,205 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 2 5 

25 - 52 
52 - 79 
79 - 81 
81 - 120 

120 - 129 
129 - 141 

Cretaceous 
141 - 146 

Well 4 

Top so i l ard caliche 
Blue clay 
Cl£^ and sand 
Sandstone 
Sand, water level a t 81 ' 
Sand and gravel 
Sand and >^ite clay 

Limestone 

Lubbock 
C-30 

Elevation 3,208 

Quaternary and Ter t iary (mostly Ogallala formation) 
0 - 6 0 

6 0 - 9 5 
95 - 112 

112 - 129 
129 - 131 
131 - 134 

Cretaceous 
134 - 139 

Top s o i l , csdiohe and clay 
Water sand 
Sand and washed gravel 
Sand and vriiite clay 
Washed gravel 
Yellow clay 

Limestone 
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Wel l 5 

Elevation 3,210 

Lubbock 
C-31 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 5 4 

5 4 - 9 0 
90 - 102 

102 - 115 
115 - 129 
129 - 134 
134 - 136 

Cretaceous 
136 - U l 

Water l eve l ; 

Top so i l and caliche 
Sand and sandstone 
Sandy clay 
Sand and sandstone 
Sand and washed gravel 
Soft Sand and ^±te clay 
Yellow clay 

Limestone 

53' LSD, 1945 
73• projected to 9/50« 

Well 6 Lubbock 
C-32 

Elevation 3,212 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 5 8 Top so i l and caliche 

5 8 - 8 0 
80 - 104 

104 - 130 
130 - 139 
139 - 144 

Cretaceous 

Clay 
Sand 
Sand and sandstone 
Sand and washed gravel 
Sandy white clay 

144 - 146 Limestone 

Well 7 

Elevation 3,213 

Lubbock 
1 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 3 So i l , san<ty, brown 
3 - 1 3 Clay, san<^, red and thin beds of sandy 

cal iche 
13 - 15 Sand, fine to medium-grained, red. 
1 5 - 2 4 Clay, sandy, and th in beds of ca l iche, 

pink and buff 
24 - 26 Sand, s i l t y , clayey, red 
26 - 28 Caliche rock, buff gray 
28 - 45 Clay, sandy, red and cal iche, sandy, gray 

in a l t e rna t ing beds 
45 - 51 Caliche, hard and soft l ayers , sandy, tan 
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Well 7 continued 

51 - 63 

63 -
67 -
74 -
77 -

67 
74 
77 
107 

107 - 112 
112 - 124 
124 - 131 
131 - 134 

Cretaceous 
134 - 165 

Clay, sandy, red and caliche rock, light 
gray 
Sand, fine, red, and caliche interbedded 
Caliche, sandy, hard, light gray 
Sand, very calcareous, buff gray 
Sand, fine to medium-grained, buff red with 
thin layers of hard and soft caliche 
Clay, sandy, red 
Sand, medium to coarse-grained, buff red 
Sand and small gravel , brown 
Clay, sandy, >4iite 

Limestone, quartz and f l i n t gravel in 
upper pa r t , hard yellow and gray 

165 - 181 Limestone, dense, gray, hard and soft beds 
181 - 185 Limestone and shale interbedded, gray and 

dark blue 
185 - 188 Sand, f ine , very limy, gray 
188 - 199 Shale, hard, blue-black and th in beds of 

sand, gray 
199 - 215 Sand, fine to medium-grained, gray and a 

few thin beds of shale, blue 
T r i a s s i c , Dockum group 

125 - 224 Shale, greenish-blue and dark red 
224 - 244 Shale, tough, dark red with thin beds of 

greenish-blue s i l t y l ayers . 

Water l eve l : 53' LSD 
84' LSD 9/50 (A well nearby has been 

pumping everyday, so t h i s reading i s low.) 

Well 8 

Elevation 3,214 

Lubbock 
C-33 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 2 Top so i l and caliche 

4 2 - 6 0 Red clay (Water a t 60») 
Sand 
Sand rock and gravel 
Red clay and gravel 
Gravel and sarxd 

60 - 118 
118 - 128 
128 - 142 
142 - 151 

Cretaceous 
151 - 154 
154 - 157 

Limestone 
Yellow clay 

Water level: 60' LSD 1945 
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Well 9 Lubbock 
C-34 

Elevation 3,213 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 0 
40 - 104 
104 - 119 
119 - 127 
127 - 128 

Cretaceous 
128 - 130 

Top soil and caliche 
Sand 
Sandy clay and gravel 
Gravel 
Sandy clay 

Limestone 

Water level: 50' LSD 1945 

Well 10 

Water level: 

Elevation 3,209 

68' LSD 3-47 
65' LSD 2-48 
69' LSD 2-49 
68' LSD 2-50 

Lubbock 
601 

Well 11 Lubbock 
C-35 

Elevation 3,212 

Quartenary and Tertiary (mostly Ogallala formation) 
0 - 4 5 Top soil and caliche 
45 - 121 Sand 
121 - 127 Gravel 
127 - 133 Red clay 
133 - 137 Sandy clay 

Cretaceous 
137 - 142 Limestone, with gravel top 

Water level: 42' LSD 1947 

Well 12 

Elevation 3,205 

Lubbock 
602 

Quartemary and Tertiary (mostly Ogallala formation) 
0 - 5 Top soil 
5-20 Caliche 
20 - 45 Sand and rock 
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Well 12 continued 

4 5 - 6 0 Sand 
6 5 - 9 0 Sand 
9 0 - 9 5 Red clay 
95 - 100 Sand 

100 - 105 Rock 

Well 13 Lubbock 
205 

Elevation 3,195 

Quartemary and Tert iary (mostly Ogallala formation) 
0 -
67-
86 -
97 -
104 -
113 -
126 -

Well 14 

67 
86 
97 
104 
113 
126 
129 

Clay and sand 
Quicksand 
Clay 
Water sand and gravel 
Clay 
Water sand 
Red clay (Not triassic) 

Lubbock 
2 

Elevation 3,184 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 3 Soi l , sandy, chocolate-brown 
3 - 2 0 Clay, sandy, brown and cal iche, sandy, 

l i gh t yellow 
20 - 31 Sandy, limy, pink-buff and cal iche, in 

hard and soft l ayers , porous, pink 
31 - 48 Sand, fine to medium-grained, unconsolidated, 

red with thin seams of soft ca l iche . 
48 - 54 Caliche, sandy, buff-red in hard and 

soft layers 
54 - 81 Sandy, reddish-buff and th in beds of porous 

(honeycomb) caliche and calcareous sandstone 
8 1 - 9 0 Caliche and clay, sandy, sof t , reddish-buff 
90 - 119 Sand and gravel , clean, coarse, brown 

119 - 121 Clay, sandy, brown 
121 - 126 Sand and gravel , clean, coarse, brown 
126 - 136 Clay and sand in thin a l te rna t ing beds, 

reddish-brown 
136 - 146 Clay, sandy, red and brown 
146 - 160 Sand, f ine , red and clay, sandy, buff-red 
160 - 165 Sand, fine to medium-grained, red 
165 - 172 Caliche, honeycomb, reddish-brown and th in 

beds of clay, s i l t y , buff-red 
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Well 14 continued 

172 - 182 Clay and caliche, sandy, brown and buff-red 
182 - 188 Caliche rock, honeycomb, sandy, buff-red 
188 - 194 Sand and clay, red 

Triassic, Dockum group 
194 - 204 Shale, tough, dark red 
204 - 234 Shale and siItstone, dark red 

Well 15 Lubbock 
5 

Elevation 3,217 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Soil, sandy, red 
3 - 1 8 Silt and clay, calcareous, sandy, reddish-

yellow 
18 - 25 Caliche, buff-yellow, canented in lower part 
2 5 - 4 2 Caliche, rock, sandy, porous, hard and soft 

layers, buff-yellow 
42 - 46 Sand and sandy caliche, red and buff-red 
46 - 56 Caliche rock, sandy, reddish-brown 
56 - 60 Sand, soft, lioy, gray 
60 - 65 Caliche rock, hard, sandy, buff-gray 
65 - 75 Silt, clay and caliche, soft, buff-gray 
75 - 89 Clay, sandy, red and gray 
8 9 - 9 3 Sand, fine to medium-grained, red 
93 - 105 Sand, clean, medivun-grained, red 
105 - 127 Clay and caliche, sandy, red and gray 
127 - 132 Sand, fine to mediiai-grained, red 
132 - 140 Clay and caliche, sandy, red and light gray 
140 - 146 Silt, brownish-red 
146 - 156 Sand, clayey in lower part, red 
156 - 158 Clay, sandy, reddish-brown 
158 - 161 Sand, porous (nay be honeycomb), red 
161 - 162 Caliche rock, hard dense buff-gray 
162 - 170 Clay, sandy, brown and caliche rock, tan 
170 - 177 Clay, silty, varicolored 
177 - 181 Clay, sandy, red 
181 - 192 Sand, medium to coarse-grained, brown & buff 

Triassic, Dockum group 
192 - 197 Shale, light-green, blue and red 
197 - 305 Shale, hard, maroon-red with thin seams of 

yellow and blue-green silts and shale 

Water level: 50' LSD 9-50. This measurement was taken 
on an unused well about 50' SE fr<Mn place where test hole 
5 was drilled. I am combining the data into one well (5)-
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Well 16 Lubbock 
6 

Elevation 3,241 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Soil, sandy red 
3 - 1 8 Sand, silt and caliche, reddish yellow 
18 - 31 Sand & sandy clay, hard, red 
31 - 45 Caliche, light-gray & clay, sandy, red, in 

thin layers. 
45 - 52 Clay, sandy, reddish-buff & sand, red 
52 - 63 Clay, sandy, red & caliche rock, light-gray, 

thin beds. 
63 - 68 Water level is 61.67 ft. below LSD 
68 - 83 Clay, sandy, red, caliche rock, sandy, light-

gray & sand, red, in thin alternating beds. 
83 - 95 Clay, sandy red & caliche rock, sandy light-

gray 
95 - 104 Sand and silt, red 
104 - 127 Sand, clayey, red & thin beds of caliche, sandy, 

light-gray 
127 - 141 Clay, red and sand, clayey, red 
141 - 151 Sand, clayey, red & clay, sandy, red 
151 - 160 Sand, fine to medium-grained, red 
l60 - 170 Clay, dark-red to blue-gray 
170 - 180 Sand, clean, medium to coarse-grained, 

reddish-buff 
180 - 193 Clay, dark-red & thin beds of caliche, 

light-gray 
193 - 196 Limestone, hard, gray & buff-colored 
196 - 199 Limestone & clay in thin alterTiating beds 
199 - 204 Clay, sandy, varicolored 
204 - 210 Sand, fine to mediian-grained, red & clay, red, 

sandy 
210 - 216 Sand, clean, buff-gray 
216 - 224 Shale, dark-red, & greenish-blue 

Triassic, Dockum group 
224 - 274 Shale, hard, dark-red with thin layers of 

greenish-blue shale, silty 

Well 17 Lubbock 
630 

ElevaUon 3,274 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 Top soil 
4 - 7 6 Clay, caliche & rock 

7 6 - 9 0 Water sand 
9 0 - 1 4 1 Clay 
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141 - 153 Water sand 
153 - 170 Clay 
170 - 181 water sand 
181 - 204 Clay 
204 - 242 Water sand 

Triassic, Dockum group 
242 - 243 Clay 

Water level: 68' LSD 3-47 
72» LSD 2-49 
68' LSD 2-50 

Well 18 

Elevation 3,281 

Lubbock 
635 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 
4 - 3 0 
30 - 75 
7 5 - 8 7 
87 - 117 
117 - 133 
133 - 160 
160 - 183 
183 - 220 
220 - 245 

Sandy red St brown soil 
Caliche clay 
Caliche rock &. clay 
Red sand & water 
Rock 
Sand, water 
Clayey fine-grained 
Sand, water 
Clayey fine-grained 
Sand, water 

Triassic, Dockum group 
245 - 250 

Well 19 

Water level; 

Well 20 

Water level; 

Clay 

Elevation 3,259 

99' LSD 9-50 

Elevation 3,247 

74' L3D 3-47 
76' LSD 1-48 
79' LSD 2-49 
81' LSD 2-50 

sand 

sand 

Lubbock 
254 

Lubbock 
50-A 
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Well 21 Lubbock 
458 

Elevation 3,265 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 Top soil 
4 - 3 6 Caliche 
36 - 78 Sand 
7 8 - 8 4 Caliche rock 
84 - 107 Water sand 
107 - 118 Sandy clay 
118 - 145 Water sand 
145 - 151 Sandy clay 

Well 22 Lubbock 
457 

Elevation 3,259 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 
4 - 4 1 
41 - 83 
83 - 91 
91 - 117 
117 - 140 
140 - 151 
151 - 189 
189 - 227 
227 - 238 
238 - 259 

Soil 
Caliche 
Sandy red clay 
Caliche rock 
Red sand, water 
Sandy buff-red clay 
Red clay 
Sandy clay 
Red sand, water 
Red clay 
Coarse-grained sand, water 

Triassic, Dockum group 
259 - 260 Clay 

Well 23 Lubbock 
495 

Elevation 3,251 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 5 Sandy soil 
5 - 4 2 Caliche 
42 - 65 Sandy clay 
65 - 97 Clay 
97 - 117 Sand and gravel, water 
117 - 128 Clay 
128 - 139 Clayey fine-grained sand 
139 - 151 Coarse-grained sand, water 
151 - 190 Clayey fine-grained sand 
190 - 240 Sand and gravel, water 
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Well 23 continued 

Triassic, Dockimi group 
240 - 244 Clay 

Well 24 

Elevation 3,258 

Lubbock 
497 

ater level; 

Well 25 

Water level: 

Well 26 

Water level: 

Well 27 

94' 
90» 
91' 
93' 

84' 
87' 
89' 
91' 
93' 
95' 

89' ] 

LSD 3-47 
LSD 2-48 
LSD 2-49 
LSD 2-50 

Elevation 3,260 

LSD 2-44 
LSD 1-45 
LSD 3-47 
LSD 2-48 
LSD 2-49 
LSD 2-50 

Elevation 3,255 

LSD 9-21-50 

Elevation 3,250 

Lubbock 
498 

Lubbock 
493 

Lubbock 
492 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 
3 - 2 6 
26 - 37 
37 - 43 
43 - 47 
47 - 51 
51 - 56 
5 6 - 6 2 
62 - 75 
75 - 96 

Soil 
Red caliche 
Sandy yellow clay 
Caliche rock 
Yellow clay 
Chalk, rock 
Red clay 
Very hard caliche rock 
Red 
Red 

clay 
sand and gravel, water 
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Well 27 continued 

96 - 113 Red clay 
113 - 120 Red sand and clay 
120 - 131 Reddish-brown sand, water 
131 - 140 Honeycomb sand and clay 
140 - 152 Hard sand, clay and gravel 
152 - 187 Brown sand 
187 - 198 Sandy brown clay 
198 - 214 Red clay 
214 - 222 Red sand 
222 - 232 Sandy red clay 
232 - 240 Red sand 
240 - 250 Brown clay 
250 - 252 Brown sand and gravel 
252 - 257 Yellow clay 

Well 28 

Water level; 

Well 29 

Lubbock 
37 

Elevation 3,252 

75' LSD 3-47 
76' LSD 1-48 
78' LSD 2-49 
80» LSD 2-50 

Lubbock 
35 

Elevation 3,251 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 8 0 
8 0 - 9 0 
90 - 110 
110 - 115 
115 - 135 
135 - U 5 
145 - 148 
148 - 155 
155 - 220 
220 - 230 
230 - 255 

Water level; 

No record 
Sand, water 
Shale and red clay 
Sand, water 
Shale and clay 
Sand and water 
Red clay 
Sand, water 
Caliche, shell rock and clay 
Hard rock 
Sandy caliche 

101' LSD 2-50 
98' LSD 3-47 
96' LSD 2-48 
94' LSD 2-49 
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Well 30 

Quaternary and 
4 - 9 
9 - 3 7 
37 - 63 
63 - 74 
74 - 108 
108 - 127 
127 - 150 
150 - 165 
165 - 192 
192 - 240 
240 - 264 
264 - 300 

Water level: 

Elevation 3,255 

Lubbock 
32 

Tert iary (mostly Ogallala formation) 
Soil 
Caliche 
Buff-colored clay 
Caliche rock 
Clayey fine-grained sand 
Rock 
Buff clay 
Clayey fine-grained sand 
Rock and clay 
Clayey fine-grained sand 
Rock and clay 
Clayey fine-grained sand 

103' LSD 2-50 
100' LSD 2-49 
97' LSD 2-48 
99' LSD 3-47 

Well 31 Lubbock 
1934 

Elevation 3,282 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 
3 - 1 0 
10-40 
40-50 
50-90 
90-94 
94 - 100 
100 - 120 
120 - 150 
150 - 158 
158 - 170 
170 - 195 
195 - 220 
220 - 265 
265 - 300 
300 - 335 

Water level: 

Soil 
Caliche 
Brown clay and gravel 
Fine-grained sand 
Clay, rocks, and streaks of sand 
Rock 
Sand and rock 
Fine-grained sand 
Clay 
Fine-grained sand 
Clay 
Fine-grained sand 
Coarse-grained sand and gravel 
Tough red clay 
Soft white clay 
Shale 

90' LSD 1942 
99' Projected to 1-50 
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Well 32 Hale 

1939 

Elevation 3,268 

Water level: 89' LSD 12-10-49 

Well 33 Hale 
1940 

Elevation 3,268 

Quaternary and Tertiary (mostly Ogallala formation) 
0 -
3 -
52 -
59 -
66 -
82 -
9 6 -
98 -
103 -
128 -
158 -
192 -
203 -

3 
52 
59 
66 
82 
96 
98 
103 
128 
158 
192 
203 
220 

Top soil 
Caliche and clay 
Cap rock 
Clay 
Rock 
Sand 
Clay 
Sand 
Caliche 
Sand 
Sand and clay 
Sand 
Sand and gravel 

Water level: 91' LSD 12-10-49 

Well 34 Hale 

1950 

Elevation 3,247 

Quaternary and Tertiary (mostly Ogallala formation) 0 - 3 
3 - 1 2 
12 - 40 
4 0 - 5 2 
52 - 82 
8 2 - 9 8 
98-140 

Soil 
Caliche 
Clay 
Rock 
Clay and a little sand 
Water sand 
Clay and sand 
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Well 34 continued 

140 - 145 Joint clay 
145 - 170 Clay and streaks of sand 
170 - 193 Sand 
193 - 210 Sand and gravel 

Well 35 Hale 
1948 

Elevation 3,240 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 
4 - 2 0 
20 - 27 
27 - 31 
31 - 72 
72-80 
80-160 
160 - 175 
175 - 185 
185 - 198 
198 - 200 

Well 36 

Soil 
Caliche 
Sand 
Rock 
Sancty clay 
Water sand 
Sandy clay 
Water sand 
Sandy clay 
Sand 
Sandy clay 

Hale 
978 

Elevation 3,252 

Quaternary and Tertiary (mostly Ogallala formati< 
0 - 4 
4 - 6 
6 - 1 2 
12 - 20 
20 - 53 
53 - 63 
63 - 76 
76 - 83 
83 - 105 
105 - 112 
112 - 126 
126 - 140 
140 - 152 
152 - 166 
166 - 173 
173 - 200 

Water level: 

Top soil 
White chalk 
Brown clay 
Crumbly red clay 
Sandy clay 
Sand 
Cap rock 

•fC 

Water sand ^ d clay 
Water sand 
Quicksand 
Red clay 
Water sand 
Gumbo clay 
Quicksand 
Sandy clay 
Water sand 

81' LSD 8-37 
88' LSD 3-49 

89' LSD 12-49 
90» LSD 2-50 
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WeU 37 Hale 
I921J 
1211" 

Elevation 3,263-'-
3,268^ 

Qtiatemary and Tertiary (mostly Ogallala formation) 
0 -
4 -
12 -
40 -
57 -
60 -
75 -
80 -
9 6 -
105 -
120 -
128 -

4 
12 
40 
57 
60 
75 
80 
96 
105 
120 
128 
138 

Water level: 

Soil 
Caliche 
Sand and clay 
Clay 
Water sand 
CUy 
Joint clay 
Water sarxl 
Clay 
Water sand 
Clay 
Sand 

68' LSD 3-47 
70• LSD 2-48 
75' LSD 3-49 
80' LSD 9-50 

1. Elevation for water levels) 
2. Elevation for drillers log)" 

Well 38 

Elevation 3,254 

Water level: 85' LSD 12-49 

Hale 
969 

Well 39 

Elevation 3,257 

Hale 
971 

Water level: 62' 
60' 
62 • 
65' 
68' 
70' 
75' 

L3D 9-37 
LSD 3-46 
LSD 1-47 
LSD 2-48 
LSD 3-49 
LSD 2-50 
LSD 9-50 
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Well 40 Hale 
965 

Elevation 3,255 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 2 
2 - 8 
8 - 1 4 

U - 20 
2 0 - 8 0 
8 0 - 9 7 
97 - 107 

107 - 115 
115 - 120 
120 - U 5 
U 5 - 185 
185 - 188 
188 - 200 

.1 a 

Soil 
Clay 
Rock 
Yellow clay 
Sand rock 
Red clay 
Sand 
Quicksand 
Red clay 
Quicksand 
Red clay 
Sand 
Clay 

Hale 
1918 

Elevation 3,256 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Soil 
3 - 1 9 Clay 
19 - 31 Caliche 
31 - 34 Sand and clay 
34 - 56 Cap rock 
56 - 70 Sand and clay 
7 0 - 9 0 Sand 
90 - 113 Red clay and sand 
113 - 128 Red clay 
128 - 140 Sand 
140 - 173 Sand and clay 
173 - 180 Red clay 
196 - 196 White sand and clay 
196 - 203 Sand and gravel 
203 - 224 Red sand and clay 
224 - 246 Red sand 
246 - 260 Sand and clay 
260 - 307 Sticky clay and gravel 
307 - 330 Clay and sand 
330 - 380 Gray sand 

Triassic, Dockum group 
380 - 385 Red bed 

Water level: 79' LSD 12-10-49 



A 18 
Well 42 Hale 

548 
Elevation 3,250 

Quaternary and Tertiary (mostly Ogallala formation) 
0 -
3 -
18 -
54 -
57 -
78 -
95 -
178 -
190 -
238 -
274 -
298 -
318 -
326 -
356 -
360 -
380 -

LI 43 

temai 
0 -
3 -
20 -
69 -
98 -
105 -
115 -
144 -
196 -
232 -
266 -
314 -

3 
18 
54 
57 
78 
95 
178 
190 
238 
274 
298 
318 
326 
356 
360 
380 
382 

Surface material 
Sand and boulders 
Caliche 
Rock 
Caliche 
Broken sand 
Shale 
Hard sand 
Sandy shale 
Broken sand and caliche 
Shale 
Sand and gravel, hard 
Shale 
Water sand 
Sand and muck 
Water sand and gravel 
Clay 

Floyd 
725 

f̂ levation 3,255 

"y and Tertiary (mostly Ogallala formati 
3 
20 
69 
98 
135 
115 
144 
196 
232 
266 
314 
363 

Top soil 
Pale red clay 
Caliche 
Sandy clay 
Red sand and clay 
Red clay 
Red sandy clay 
Red clay 
Brown clay and white gravel 
Brown sand and gravel 
Brown clay and vrtiite gravel 
Sand and gravel 
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Well 44 Floyd 

752 
Elevatioh 3,255 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Top soil 
3 - 2 0 Pale red clay 
20 - 69 Caliche 
69 - 98 Sandy clay 
98 - 105 Red sand and clay 
105 - 115 Red clay 
115 - 144 Red sandy clay 
144 - 196 Red clay 
196 - 232 Brown clay and white gravel 
232 - 266 Brown sand and gravel 
266 - 314 Brown clay and white gravel 
314 - 363 Sand and gravel 

Well 45 Floyd 
546 

Elevation 3,251 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 3 Top so i l 
3 - 2 3 White sand 

23 - 33 Clay 
33 - 47 Clay and rock 
47 - 53 Hard rock 
53 - 66 Clay 
66 - 96 Clay and water 
96 - 104 Clay 
104 - 114 Sand 
114 - 116 Clay 
116 - 125 Sand 
125 - 133 Caving clay 
133 - 163 Sand and clay 
163 - 167 Hard packed clay 
167 - 195 Sand and clay 
195 - 204 Clay and boulders 
204 - 223 Sand 
223 - 239 Gravel 
239 - 241 Clay 
241 - 367 Not given 



A 20 
Well 46 

Elevation 3,261 

Floyd 
720 

Quaternary and Tertiary (mostly Ogallala formation) 
0 
3 
20 
35 
50 
58 
70 
80 
205 
271 
302 

3 
20 
35 
50 
58 
70 
80 
205 
271 
302 
340 

ater level; 

Top soil 
Brown clay 
Caliche 
Rock 
Sandy clay 
Red sand 
Brovm clay 
Red sand 
Sticky white clay 
Shaly sand 
Gray sand and gravel 

65' LSD 3-47 
70* projected to 9-50 

Well 47 

Water level: 

Well 48 

Elevation 3,259 

64' LSD 9-3-50 

Elevation 3,240 

Quaternary and Tertiary (mostly Ogallala f 
0 - 4 
4 - 1 0 
10 - 35 
35 - 51 
51-60 
60-75 
75-90 
90 - 120 
120 - 136 
136 - 154 
154 - 174 
174 - 195 
195 - 270 
270 - 290 
290 - 307 

Top soil 
Red clay 
White chalky rock 
Red clay 
Red clay and some sand 
Sandy red clay 
Hard red clay 
Sandy red clay 
Soft hard red clay 
Sticky red clay 
Hard sand, water 
Heavy sand, some gravel 
'.liite clay and gravel 
Hard water sand 
Sand and gravel 

Floyd 
715 

Floyd 
507 

ormatioi 
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Well 49 Floyd 
672 

Elevation 3,235 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 4 Top so i l 
4 - 1 5 Red clay 

15 - 35 Caliche 
35 - 59 Sandy pink clay 
59 - 63 Red sand 
63 - 70 Sticky red clay 
70 - 75 Red sand 
7 5 - 8 7 Sandy red clay 
8 7 - 9 6 Staff red sand 
96 - 105 Hard pink sand 
105 - 110 Pink clay 
110 - 118 Sandy brown gravel 
118 - 144 Brown sand 
144 - 152 Soft brown clay 
152 - 160 Hard brown clay 
l60 - 184 Sticky brown clay 
184 - 195 Hard brown sand 
195 - 208 Brown sand and clay 
208 - 234 White clay and gravel 
234 - 241 Hard gray sand 
241 - 264 IVhite clay and gravel 
264 - 268 Hard gray sand 
268 - 269 White sticky clay 
269 - 307 Hard gray sand 

Well 50 Floyd 
684 

Elevation 3,241 

Quaternary and Ter t iary (mostly Ogallala formation) 
0 - 5 Top so i l 
5 - 2 0 Caliche 

2 0 - 3 5 Rock and boulders 
35 _ 65 Clay and shale 
65 - 75 Sand and shale 
75 - 95 Sand, clay and shale 
95 - 100 Sand 

100 - 120 Clay 
120 - 180 Sand and shale 
180 - 220 Sand and gravel 
220 - 240 'Sand, shale 
2/LO - 268 Sand stnd gravel 
268 - 275 Sand, shale 
275 - 290 Yellow clay 
290 - 330 Sand and gravel 
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Wel l 51 

Elevation 3,240 

Floyd 
584 

ua temary and Tert iary (mostly Ogallala formation) 
0 - 5 
5 - 4 5 

45 - 70 
7 0 - 1 2 5 

125 - 300 
300 - 310 
310 - 370 
370 - 415 
415 - 430 

T r i a s s i c , Dockum group 
430 - 440 Red rock 
440 - 450 Red shale 
4015 T. D. 

Surface mater ials 
Shale 
Water sand 
Red shale 
Loose-packed water sand 
Hard red sand rock 
Sand 
Soft-packed yellow sand 
Sand 

Well 52 

Water l eve l s ; 

Elevation 3,247 

42' 1-43 
45' 2-44 
48' 2-45 
51' 2-46 
54' 1-47 
57' 3-48 
61' LSD 3-49 
64* projected to 9/50* 

Floyd 
510 

Well 53 
Elevation 3,248 

Floyd 676 

Quaternary and Ter t iary (mostly Ogallala formation) 
0 - 3 Top s o i l 
3 - 1 8 Caliche 

18 - 19 Hard white rock 
19 - 42 Soft white rock, water 
4 2 - 4 6 Red sarvi 
46 - 70 Sandy clay 
70 - 72 Packed sand, water 
72 - 82 Yellow clay and sand 
82 - 95 Yellow clay fine-grained sand, sticky 
95 - 119 Gray sand and c l ^ sticky 
119 - 140 Yellow sandy clay 
140 - 148 Yellow sand 



A 23 

Well 53 continued 

148 - 169 Yellow clay and sand 
169 - 223 Gray clay, sand and white gravel 
223 - 275 White sand, clay and gravel 
275 - 278 Sticky gray clay 
278 - 280 Pine-grained white sand and gray clay 
280 - 291 Yellow clay 
291 - 310 Yellow sand, clay and gravel 
310 - 313 Sand and gravel 
313 - 340 Light red clay 
340 - 356 Brown sandy clay 
356 - 357 Large gravel..; 
357 - 360 Brown clay 

Well 54 Floyd 
513 

Elevation 3^236 

Quaternary and Tert iary (mostly (ga l la la formation) 
0 - 4 Top so i l 
4 - 4 4 Caliche 

44 - 50 Red sand and clay 
5 0 - 9 4 Red sand 
94 - 100 Sandy vAiite clay 
100 - 125 Red sand and clay 
125 - 150 Brown sand 
150 - 160 Brown clay 
160 - 195 Hard-packed brown sand 
195 - 227 White clay and gravel 
227 - 248 Hard-packed gray sand 
248 - 313 Hard-packed sand and gravel 
313 - 315 Sticky white clay 
315 - 338 Hard packed gray sand 
338 - 340 Sticky red clay 
340 - 345 Soft-packed gray sand 
345 - 350 Hard-packed sand and clay 

Well 55 Floy^ 
511 

Elevation 3,239 

Water levels: 46» 11-37 
61' 3-47 
65' 3-48 
69' LSD 3-49 
73» Projected to 9/50» 
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Well 56 Floyd 

633 
Elevation 3,243 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 1 8 Surface 
18 - 51 Hard clay 
51 - 57 Sand 
57 - 69 Hard clay 
69 - 79 Sand 
79 - 95 Hard 
95 - 110 Sand 
110 - 135 Shale 
135 - 180 Sand 
180 - 184 Rock 
184 - 230 Shale 
230 - 280 Sand 

V'ater levels: 

Well 57 

66' 3-47 
70' 3-48 
76' 3-49 
82' 3-50 

Floyd 
479 

Elevation 3,246 

Quaternary and Tertiary (mostly Ogallala formation) 
0 -
3 -
22 -
32 -
50 -
55 -
68 -

100 -
110 -
130 -
133 -
187 -
228 -
230 -
240 -
250 -
257 -
260 -
270 -
276 -

3 
22 
32 
50 
55 
68 
100 
110 
130 
133 
187 
228 
230 
240 
250 
257 
260 
270 
276 
285 

Soil 
Red and white chalk 
Red hard cap rock 
Red sand aind clay 
Hard flint rock i 
White chalk 
Red .chalk 
Red clay 
Red clay 
Sand 
Clay and rock 
White sand and clay 
Gravel 
Sand 
Red clay 
Soapstone 
Gravel 
Clay 
Gravel and sand 
Soapstone, sand and gravel 
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Well 58 Floyd 

664 
Elevation 3,253 

Quaternary and Tertiary (mostly Ogallala formaUon) 
0 - 95 No record 
95 - 115 Clay and rocks 
115 - 130 Joint clay 
130 - 155 Fine-grained s^d 
155 - 175 Clay 
175 - 220 Fine-grained sand, clay and rock 
220 - 226 Boulders 
226 - 255 Brown clay 
255 - 287 Sand and gravel 
287 - 302 Coarse-grained sand 

Well 59 

Water l e v e l : 

Well 60 

Floyd 
652 

Elevation 3,258 

84' LSD 2-50 

Floyd 
660 

Elevation 3,264 

Quaternary and Tert iary (mostly Ogallala formation 
0 - 5 
5 - 2 8 

2 8 - 6 0 
6 0 - 7 0 
7 0 - 1 3 0 

130 - 140 
140 - 148 
148 - 163 
163 - 175 
175 - 185 
185 - 245 
245 - 260 
260 - 285 
285 - 300 

Top s o i l 
Clay 
Hard cal iche rock 
Sand 
Clay and shale 
Fine-grained sand 
Hard c l ^ 
Sand 
Clay and shale 
Good sand 
Sand 
Sand 
Sand 
Coarse-grained sand and gravel 

Well 61 Floyd 
659 

Elevation 3,266 

Quaternary and Tertiary (mostly Ogallala formation) 
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Well 61 continued 

0 - 5 Top soil 
5 - 2 0 Caliche 
20 - 55 Rocks and boulders 
55 - 65 Clay and shale 
65 - 85 Clay and sand 
85 - 105 Sand and shale 
105 - 115 Clay 
115 - 125 Rock and boulders 
125 - 155 Clay and sand 
155 - 170 Sand 
170 - 180 Clay and sand 
180 - 195 Clay 
195 - 200 Sand 
200 - 205 Clay 
205 - 220 Sand 
220 - 225 Clay 
225 - 250 Sand and gravel 
250 - 265 Sand 
265 - 270 Clay 
270 - 295 River sand and gravel 
295 - 300 Red slay 

Well 62 Floyd 

FxLevation 3,271 

Qxiaternary and Tertiary (mostly Ogallala formation) 
0 - 1 4 Top soil and chalky materials 
14 - 55 White rock 
55 - 74 Water sand 
74 - 79 Red clay 
79 - 112 Water sand 
112 - 119 Red quicksand and packed sand 
119 - 124 Coarse-grained water sand 
124 - 155 Red quick sand 
155 - 180 White water sand and gravel 
180 - 184 Red clay 
184 - 215 Water sand and gravel 
215 - 227 Red sand 
227 - 238 Yellow water sand and gravel 
238 - 245 Sand 
245 - 260 Coarse-grained water sand and gravel 

Water level: 55' LSD 1948 
65' Projected to 9-50 
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Well 63 Floyd 

437 
Elevation 3,272 

Water level: 59• LSD 2-26-46 
64' LSD Projected to 9-50* 

1 64 

tema 
0 -
3 -
20 -
40 -
50 -
80 -
100 -
115 -
123 -
126 -
158 -
185 -

Floyd 
196 

Elevation 3,245 

ry and Tertiary (mostly Ogallala formation) 
3 
20 
40 
50 
80 
100 
115 
123 
126 
158 
185 
240 

Top soil 
Caliche 
Red clay 
Rock 
Packed sand and clay 
Red clay 
Clay 
Water sand 
Rocky streaks 
Packed sand, some gravel, with clay bands 
Water sand 
Clay with thin rock streaks. 

Well 65 Floyd 
170 

Elevation 3,244 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 5 2 Surface material 

5 2 - 8 7 Sand and gravel 
87 - 91 Red clay 
91 - 112 Brown clay and gravel 
112 - 121 Cavey sand 
121-140 Red clay 
140 - 156 Cavey sand 
156 - 158 Red clay 
158 - 185 Cav^ sand 
185 - 189 Brown clay 
189 - 202 Red sand 

Well 66 Floyd 
173 

Elevation 3,255 

Quaternary and Tertiary (mostly Ogallala formation) 
0 « - 3 Soil 
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Well 66 continued 

3 - 9 Clay and chalk 
9 - 22 Red clay 
2 2 - 3 5 Sand and clay 
35 - 66 Cap rock 
6 6 - 9 0 Honeycomb rock with sand 
9 0 - 9 3 Gray clay 
93 - 128 Red clay 
128 - 130 Water sand 
130 - 142 Red clay 
142 - 155 Water sand and gravel 
155 - 158 Red clay 
158 - 188 White water sand and gravel 
188 - 226 Birds-eye clay 
226 - 234 Water sand and gravel 
234 - 240 Red clay 
240 - 250 Gray water sand 
250 - 253 Blue soapstone 

Well 67 Floyd 
198 

Elevation 3,243 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Top soil 
3 - 3 0 Caliche and red clay 
3 0 - 4 0 Dry sand 
40 - 50 Rock and sand 
5 0 - 5 8 Sand 
5 8 - 8 0 Streaks of soft sand 
80-120 Clay 
120 - 132 Fine-grained sand and gravel 
132 - 138 Rock, shells and sand 
138 - 170 Fine-grained soft sand 
170 - 175 Clay and rock 
175 - 195 Coarse-grained sand and gravel 
195 - 210 Tough clay 
210 - 224 Rock and gravel 
224 - 228 Rock beds 

WeU 68 Floyd 
135 

Elevation 3,247 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 62 Surface material 
62 - 97 Clay and sand 
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Well 68 continued 

97 - 115 Red clay 
115 - 154 Sandy clay 
154 - 174 Sand and gravel 
174 - 182 Sand, clay 
182 - 200 Red clay 
200 - 220 Coarse gravel 

W e U 69 Floyd 
636 

Elevation 3,240 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 6 Soil 
6 - 3 2 Yellow clay 

32 - 82 Caliche 
8 2 - 9 0 ,'ater sand 
90 - 170 Packed sand 

170 - 195 Water sand and gravel 
195 - 200 Red clay 

Well 70 Floyd 
637 

Elevation 2,243 

Quaternary and Ter t iary (mostly Ogallala formation) 
0 - 5 Top so i l 
5 - 2 0 CaUche 

2 0 - 5 5 Clay and shale 
55 - 65 Sand and shale 
6 5 - 8 0 'Tiite sand 
80 - 120 Sandy clay 

120 - 130 Sand and shale 
130 - 155 Sand and gravel 
155 - 165 Sand and clay 
165 - 195 Sand and shale 
195 - 230 Clay and sand 
230 - 239 Yellow clay and boulders 

WeU 71 PT-oyd 
175 

Elevation 3,243 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 5 Soil 
5 - 4 4 Caliche 
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Well 71 continued 

4 4 - 5 6 Cap rock 
56 - 67 Water sand 
67 - 69 Sand rock 
69 - 85 Chalk 
85 - 110 Clay 
110 - 125 Caliche and sand 
125 - 145 Sand and rock 
145 - 195 Brown sand 
195 - 215 Gravel 

Triassic, Dockum group 
215 - 243 Red beds 

Water level: 56' LSD 1948 
61' Projected to 9-50* 

Well 72 Floyd 
194 

Elevation 3,285 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 Top soil 
4 - 3 8 Yellow clay 
38 - 66 Cap rock 
66 - 68 No record 
6 8 - 8 4 Soft red sand 
84 - 108 Clay 
108 - 170 Red sand 
170 - 177 Clay 
177 - 203 Sand and gravel 

Triassic, Dockum group 
203 - 208 Red beds 

Well 73 Floyd 
638 

Novation 3,287 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Top soil 
3 - 2 8 Clay 
28 - 36 Sand and gravel, red and chalky rock 
36 - 50 Clay and gravel 
5 0 - 7 4 Soft rock 
74 - 81 Clay and gravel 
8 1 - 8 4 Water sand 
84 - 114 Packed sand 
114 - 125 Brown, water sand 
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Well 73 continued 

125 - 134 Packed sand 
134 - 146 Water sand 
146 - 148 Red clay 
148 - 160 Coarse-grained water sand 
160 - 193 Clay and chalk rock 
193 - 197 Red beds 

.1 74 

itema: 
0 -
6 -
50 -
55 -
70 -
80 -
91 -
104 -
117 -
125 -
140 -
170 -
175 -

Elevation 3,292 

ry and Tertiary (mostly Ogallala fc 
6 
50 
55 
70 
80 
91 
104 
117 
125 
140 
170 
175 
189 

Surface 
Soft sand 
Hard packed sand 
Caliche 
Dry sand 
Water sand 
Red clay 
Packed sand 
Hard crystallized sand 
Water sand 
Sticky clay 
Packed sand 
Water sand, river bed 

Floyd 
132 

)rmation 

Well 75 Floyd 
62 

Elevation 3,294 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 6 4 Top soil and caliche 
64 - 91 Red clay and sand 
91 - 111 Caving clay 
111 - 123 Soft packed sand 
123 - 147 Loose-packed red clay and gravel 
147 - 154 Sand rock 
154 - 170 Sand and gravel 
170 - 188 Caving sand 
188 - 190 Red clay 
190 - 211 Red sand 
211 - 214 Yellow clay 
214 - 226 Gravel and sand 

Triassic, Dockum group 
226 - 227 Red clay 
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Well 76 

Elevation 3,307 

Floyd 
129 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 4 Top so i l 
4 - 3 4 Caliche 

34 - 36 Rock 
36 - 42 Caliche 
4 2 - 4 4 Rock 
44 - 68 Caliche 
6 8 - 7 5 Sand 
75 - 100 Shale 

100 - 153 Caliche 
153 - 245 ater sand 
245 - 246 Red shale 

Well 77 

Elevation 3,295 

Floyd 
639 

Quaternary and Tertiary (mostly OgaUala formation) 
No record 
Shale and rock 
Fine-grained sand 
Clay 
Sand 
Clay 
Sand 
Clay 
Coarse-grained sand and gravel 

Triassic, Dockum group 
215 - 222 Red clay (red beds) 

0 
50 
70 
84 
96 
145 
165 
180 
195 

50 
70 
84 
96 
145 
165 
180 
195 
215 

Well 78 

Elevation 3,298 

Floyd 
630 

Water l eve l s : 99' 3-47 
103• 3-48 
108' 3-49 
113' LSD 2-50 

Well 79 

Elevation 3,279 

Water level: 86' 7-14^50 

Floyd 
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WeU 80 Floyd 

Elevation 3,276 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 5 
5 - 2 5 

25 - 43 
43 - 53 
5 3 - 8 0 
8 0 - 1 2 0 

120 - 167 
167 - 196 
196 - 200 

Water l e v e l : 

Well 81 

-ater l e v e l : 

Well 82 

Top so i l 
Caliche 
Shale 
Cap rock 
C l ^ 
Sand 
Sand and shale 
Sand 
Red bed 

85' LSD 7-15-50 

Elevation 3,276 

87* LSD 2-50 

Elevation 3,276 

Qiiatemary and Tert iary (mostly Ogallala fc 
0 - 3 5 

35 - 50 
50 - 65 
65 - 100 

100 - 130 
130 - 150 
150 - 210 
210 - 260 
260 - 292 

Surface; dry sand 
Sand cal iche rock 
Caliche rock 
Sand, cal iche clay 
Clay 
Fine water sand 
Fine to coarse sand 
Coarse red sand 
Hard and coarse water sand 

Tr i a s s i c , Docktun group 
292 

Water l e v e l : 96» LSD 7-U-50 

Floyd 
627 

Floyd 

)rmation 
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Well 83 Floyd 
624 

Elevation 3,280 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 5 

3 5 - 7 0 
70 - 85 
85 - 102 

102 - 165 
165 - 200 
200 - 208 

1 84 

Surface and red sand 
Sand, caliche rock 
Fine sand 
Sandy clay 
Fine, coarse sand 
Coarse sand 
Coarse sand 

Floyd 

Elevation 3,278 

Quaternary and Ternary (mostly OgaUala formation) 
0 -
4 -

12 -
17 -
40 -
65 -
80 -
92 -
98 -

110 -
158 -
173 -
190 -
195 -

4 
12 
17 
40 
65 
80 
92 
98 

110 
158 
173 
190 
195 
230 

er l e v e l : 

Surface 
Caliche 
Red sand 
Red sand 
Rock 
Red clay 
Water sand 
Rock 
Shale 
Clay and shale 
Vi/ater sand 
Packed sand 
Rock 
River gravel 

95 ' LSD 7-14-5( 

Well 85 floyd 

Elevation 3,279 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 5 
5 - 15 

1 5 - 4 0 
40 - 65 
65 - 88 
88 - 100 

100 - 105 
105 - 160 

_—. 

Surface 
CaUche 
Shale, sand 
Rock 
Red clay 
Water sand 
Rock 
Clay shale 



WeU 85 continued 

160 - 185 Water sand 
185 - 200 Packed sand 
2 0 0 - 2 3 5 .River gravel 

Water l eve l : 99» LSD 7-50 
Reported 65' L.SD 10-46 
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Well 86 Floyd 

Elevation 3,279 

Water l eve l : 98' LSD 8-50 

Well 87 Floyd 

Elevation 3,290 

Water level; 113' LSD 9-50 

Well 88 Brisco 
171 

Elevation 3,284 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 1 0 Soil 
10 - 70 Caliche and clay 
70 - 85 Joint red clay 
85 - 200 Water sand and gravel 
200 - 201 Rock, hard 

Water level: 100' LSD 8-50 
98» LSD 8-46 

WeU 89 Brisco 
170 

Elevation 3,289 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 3 Surface 
3 - 2 5 Clay and caliche 

25 - TO Broken rock, shale 
7 0 - 9 3 Shale 
93 - 110 Water sand 

110 - 114 Rock 
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WeU 89 continued 

114 - 118 
118 - 137 
137 - 155 
155 - 167 
167 - 220 

Water level: 

Well 90 

Shale 
Water sand 
Broken sand and shale 
White rock 
'ater sand with hard streaks 

91' 3-46 
97' 3-49 

101' 9-50 

Brisco 
172 

Elevation 3,277 

Quaternary and Tertiary (mostly OgaUala formation) 
0 - 5 
5 - 1 4 
14 - 50 
50 - 56 
56 - 66 
66 - 69 
69 - 98 
98 - 110 
110 - 148 
148 - 160 
160 - 182 
182 - 200 

Water level; 

Well 91 

Top soil 
Caliche 
Sandy shale 
Rock 
Shale, rock 
Rock 
Red clay 
Water sand 
Sand shale 
'ater sand 
Shale 
River gravel 

100' LSD 8-28-46 
95' Projected to 9-50« 

Brisco 

Elevation 3,268 

Quaternary and Tertiary (mostly OgaUala formation) 
50 
56 
76 
98 

0 
50 -
56 -
76 -
98 - 106 
106 - 130 
130 - 160 
160 - 185 
185 - 205 
205 - 233 

Soil and red sand 
Sand, rock 
White sand 
V/ater sand 
White sand 
Water sand 
V.Tiite sand 
V/ater sand 
Red sand 
Water sand 
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WeU 91 continued 

Water level: 102' LSD 8-28-46 
104' Projected to 9-50* 

Well 92 Brisco 

Elevation 3,299 

Quaternary and Tertiary (mostly OgaUala formation) 
0 - 5 
5 - 5 4 

54 - 58 
5 8 - 6 4 
64 - 110 

110 - 114 
l U - 142 
142 - 210 
210 - 254 
254 - 256 

Water l e v e l ; 

Well 93 

Top so i l 
Shale and clay 
Rock 
Shale 
Sand 
Rock 
Sand and boulders 
Clay and shales 
Sand and gravel 
Red beds 

85' LSD 8-46 
88» LSD projected to 9-50* 

Brisco 
164 

Elevation 3,295 

Cuatemary and Ter t iary (mostly Ogallala formation) 
0 - 5 
5 - 1 0 

1 0 - 6 0 
60 - 110 

110 - 135 
135 - 248 
248 - 265 

Soi l 
Caliche 
Clay and rock 
Caliche and sand 
Red gravel and sand 
Caliche and clay 
Gravel 

T r i a s s i c , Dockum group 
265 -

Well 94 

Red clay 

Brisco 
167 

Elevation 3,295 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 5 Soil 
5 - 1 0 Caliche 

1 0 - 6 0 Clay, rock, sand 
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Well 94 continued 

6 0 - 6 8 CaUche and sand 
6 8 - 7 3 White sand, or f l i n t rock 
73 - 74 Sand and caliche 
79 - 145 Sand and caliche 

145 - 190 CaUche and clay 
190 - 245 CaUche and clay 
245 - 270 Red clay 

Water l e v e l ; 84' LSD 8-46 
86' LSD 9-50 

0 -
4 -
10 -
60 -
68 -
73 -
79 -
90 -
190 -
195 -
245 -

4 
10 
60 
68 
73 
79 
90 
U5 
195 
245 

Water level: 

Well 95 Brisco 
166 

Elevation 3,290 

Quaternary and Tert iary (mostly 0gall£d.a formation) 
Soil 
Caliche 
Caliche ( thin layers) clay 
Caliche and sand 
' /hi te sand, f l i n t rock 
vSand and cal iche 
Sand, some cal iche, windmill water 
Sand and caUche 
River bed gravel with clay 
Caliche and clay 
Red clay, hard 

83 ' LSD 8-46 
83 ' LSD projected to 9-50* 

Well 96 Brisco 

Elevation 3,280 

Quaternary and Ter t iary (mostly Ogallala formation) 
0 - 5 Soil 
5 - 1 0 Caliche 

1 0 - 6 0 Rock, clay and sand 
6 0 - 6 8 Caliche and sand 
68 - 73 White sand or f l i n t rock 
73 - 78 Sand and caliche 
7 8 - 9 0 Sand and some caliche 
90 - 110 Caliche and sand 

110 - 145 Red sand, a U t t l o water 
145 - 146 Caliche and clay 
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WeU 97 

Elevation 3,290 

Brisco 
142 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 4 
4 - 1 2 

1 2 - 8 0 
80 - 100 

100 - 110 
110 - 145 
145 - 200 
200 - 228 

T r i a s s i c , Dockum group 
228 Red beds 

Soi l 
Caliche 
Clay and rock 
Fi rs t water sand 
Sand, clay, caliche 
Sandy 
Caliche, sand, clay 
River bed gravel 

Water level: 86' LSD 9-50 
78' LSD 8-46 

WeU 98 

Elevation 3,294 

Brisco 
140 

Quaternary and Tert iary (mostly Ogallala formation) 
0 -
4 -

10 -
80 -

100 -
110 -
145 -
200 -

TriassiCj 
235 -

4 
10 
80 

100 
110 
145 
200 
235 

Soi l 
CaUche 
Clay and rock 
F i r s t water sand 
Sand, clay, caUche 
Sandy 
Caliche, sand, clay 
River bed gravel 

» Dockum group 

Water l e v e l : 

Well 99 

Water l eve l : 

Red bed 

76» LSD 8-6-46 
84' Projected to 9-50* 

Elevation 3,290 

85' LSD 9-3-50 

Brisco 
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Well 100 Brisco 

136 
Elevation 3,286 

Water l eve l ; 85 ' LSD 9-3-50 
8 1 ' LSD 8-29-46 

Well 101 Brisco 
104 

Elevation 3,289 

T r i a s s i c , Dockum group 
212 Red bed reported 

later l e v e l : 91• LSD 9-30-50 

Well 102 Brisco 
132 

Elevation 3,285 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 5 
5 - 2 1 

21 - 51 
51 - 61 
61 - 73 
7 3 - 9 0 
90-100 
100 - 105 
105 - 125 
125 - 145 
145 - 165 
165 - 200 
200 - 225 
225 - 226 

Water level: 

Top soil 
Caliche 
Red clay 
Sand rock 
Shale, gray 
Packed sand rock 
Packed sand and gravel, quick sand 
Quick sand 
Caliche sand or limy gravel, quick sand 
Quick sand and packed sand 
Caliche, pure 
Sandy, and caliche 
Hard gravel and sand, river bed 
Fullers earth 

94' LSD 9-2-50 
87' LSD 8-29-46 

Well 103 Brisco 

Elevation 3,260 

Quaternary and Tert iary (mostly Ogallala formation) 
0 - 6 5 Caliche 

65 - 165 Sandy clay 
165 - 195 Sand and gravel 
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WeU 103 continued 

Cretaceous 
195 - 210 Blue clay 
210 - 250 Red bed 

Well 104 Brisco 

Elevation 3,256 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 1 0 BUnd 

10 - 70 CaUche 
70 - 190 Sandy clay and rock ledges 

1 9 0 - 2 0 0 Blue clay 

Well 105 Brisco 

Elevation 3,263 

Quaternary and Tertiary (mostly Ogallala form-.tion) 
0 - 9 0 Top soil, rock and sand 
90 - 120 Sand and water 
120 - 140 Sand rock (hard) 
140 - 174 Sand and gravel 
174 - 180 Clay, yellow 

Water level: 102• LSD 9-3-50 

WeU 106 Brisco 

Elevation 3,264 

Qxiatemary and Tertiary (mostly Ogallala formation) 

0 - 100 Soil, sand, caliche and clay 
100 - 105 Water sand 
105 - 175 CaUche and clay 
175 - 190 Water sand 
190 - 332 Blue clay 
232 - 234 Red bed 

Water level: 101' LSD 9-3-50 
98' LSD 8-27-46 
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Well 107 Brisco 

•JHfr 

Elevation 3,280 

Water l e v e l : 126' LSD 9-2-50 

WeU 108 Brisco 

Elevation 3,291 

Quaternary and Tertiary (mostly Ogallala formation) 
0 - 122 Top soil and clay 

122 - 137 Sand and water 
137 - 143 Hard rock 
143 - 183 Sand and sand rock 
183 - 186 Sand 

An abandoned well on the hill, about ̂  mile north of 
Well 108, struck the blue clay at 212'. Elevation about 
3300. 

Water level; 157' LSD 8-50 

Well 109 Brisco 

Elevation 3,263 

Quaternary and Tertiary (mostly OgaUala formation) 
0 - 105 Top soil, clay and rock 

105 - 155 Sand (water) and rock 
155 - 190 Rock, hard flint rock 

Cretaceous 
190 - 195 Blue clay 

Well 110 Brisco 

Elevation 3,284 

Quaterrmry and Tertiary (mostly OgaUala formation) 
0 - 2 Soil 
2 - 8 Caliche 
8 - 170 Caliche, sand and clay 

170 - 180 Red water sand 
Triassic, Dockum group 

180 - Red clay 
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