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PREUMIMARy RESULTS OF T3ST DRILLCTQ BETWEEN LAKE McMILLAN AND 
MAJOR JCflHSCfl SPRINGS ~ EEDT COUHTy, HEW MEXICO

By
Edward R. Cox 

U. S. Geological Survey

INTRODUCTION

An investigation of the ground-water conditions between Lake 

McMillan and Carlsbad Springs in Eddy County, Hew Mexico is being con 

ducted by the Geological Survey in cooperation with the Pecos River 

Ccnmlssion. The main purpose of the study Is to account for the water 

in the Pecos Valley in this area. (See location map, fig. 1.) Lack 

of control data on the water-bearing beds, particularly in the critical 

area between Lake McMillan and Major Johnson Springs, made it desirable 

to drill test holes in this area and establish observation wells. The 

Pecos River Commission provided the necessary funds to drill nine test 

holes. The preliminary results of this test-drilling program together 

with a summary of general conditions in the area are presented in this 

report in advance of a more comprehensive report on the area that is 

planned.

Lake McMillan has leaked since it was formed by the construction of 

McMillan Dam about 1900. Leakage occurs through the floor of the lake and, 

until recently through sink holes along the east side of the lake. The con 

struction of a levee to cut off the sinks along the east side has reduced 

the leakage materially. Most past studies in this area have led to the con 

clusion that much if not all of the water leaking from the reservoir returns

to the Pecos River at the Major Johnson Springs area about 3.5 miles southwest 
of McMillan Dam. This present investigation is being made, in part, to 
determine as nearly as possible whether all the water leaking from Lake 
McMillan returns to the Pecos River in the Major Johnson Springs area.



R.2IE. 22 30 R. 31 E.

Figure l.--Part of Pecos Valley in New Mexico showing area 
(hachured) covered t>y this report



GENERAL GEOLOGIC SETTIHG

The rocks pertinent to this investigation are, for the most part, 

Permian in age (see fig. 2) and are part of the lagoonal or back-reef 

equivalent of the Cap!tan and older reefs. These sediments generally 

strike northeast and southvest and dip toward the southeast. The for 

mations consist of limestones, dolomites, sandstones, siltstones, shales, 

red beds, and evaporites, in places covered by conglomerates, caliche, 

and alluvial fill of Quaternary age. East and southeast of Fade-Away 

Ridge, a northeast-trending ridge about 6 miles southeast of Lake McMillan, 

the back-reef rocks are covered by younger rocks consisting of dolomites, 

red beds, and evaporites and by alluvium. The back-reef rocks grade from 

predominately carbonate rocks nearest the reef into red beds and evapo 

rites at various distances from the reef front. This fades change gen 

erally is quite abrupt in each formation and is progressively farther 

from the reef front in the older sediments.

The oldest formation considered here is the San Andres formation. 

The San Atidres is overlain by the Grayburg, Queen, Seven Rivers, Yates, 

and Tanslll formations. The Seven Rivers, Yates, and Tansill formations 

are the lack-reef equivalents of the Capitan limestone. The formations 

older then the Seven Rivers formation do not crop out in this area but are 

exposed farther to the vest.
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The San Andres and Orayburg formations consist of about 1,^00 feet 

of limestone, dolomitlc limestone, and dolcnlte in this area. The 

solutional development in the upper part of the San Andres in the Rosvell 

area and the upper part of the San Andres and Grayburg from about Artesia 

south to the Seven Rivers hills, which trend southvestvard from about 2 

miles west of Major Johnson Springs, constitutes the artesian system of the 

Rosvell basin. (See location map, fig. 1.) It is probable that some of 

the base flov of Major Johnson Springs comes Indirectly from this artesian 

system.

The Queen formation consists of about UOO feet of sandstone, lime 

stone, and dolomite in this area. The basal 100 feet of the Queen is 

predominately sandstone, and the upper 50 feet of the section locally is 

called the Artesia red sand. The sandstones are generally less permeable 

than the limestones and dolomites, and it is thought that the sandstone at 

the top of the Queen formation acts as a barrier against downward solutionel 

development by water from the overlying Seven Rivers formation.

The Seven Rivers formation in this area consists of about 300 feet 

of dolomite with a few sandy members, and anhydrite, gypsum, and red beds 

in the evaporite fades. The Seven Rivers crops out along a belt from the 

Azotea Mesa through the Seven Rivers Hills and Seven Rivers Bmbayment 

and along the south and east sides of Lake McMillan. The upper 30 to 

50 feet of the carbonate section, called the Azotea tongue, persists as 

dolomite through the evaporite facies and caps the Seven Rivers Hills 

and the McMillan Escarpment. The Azotea tongue dips southeastward at 

about 5* east of Lake McMillan and the entire formation consists mostly 

of dolomite a few miles southeast of Lake McMillan.



Solution openings have developed in the gypsiferoua Seven Rivers in 

a narrow bend along the east shore of Lake McMillan and in a zone extending 

about a mile on either side of a line from the southern tip of Lake McMillan 

to Major Johnson Springs. These solutional openings nay extend under Lake 

McMillan, but no data are available on this area. These solution openings 

have developed to various degrees and are connected to form an integrated 

conduit system from Lake McMillan to Major Johnson Springs. Although 

solution openings have developed a short distance into the dolomite, the 

dolomite fades in the Seven Rivers formation seems to form a barrier to 

movement of ground water to the east and southeast.

The Tates formation overlies the Seven Rivers formation and con 

sists of about too feet of sandstone and dolomite, with gypsum, red beds, 

and some sandatone in the evaporlte fades. The Yates formation crops 

out in a belt through the GUadalupe Mountains to the south of the area, 

along the lover reaches of Rocky Arroyo, an ephemeral eastward-flowing 

stream which joins the Fecos River about 2.5 miles south of the Major 

Johnson Springs, and east of Lake McMillan and Major Johnson Springs. 

The facie* change in the Yates is closer to the reef front than the fades 

change In the Seven Rivers, so that the evaporites of the Yates overlie 

the carbonates of the Seven Rivers formation between Lake McMillan and 

Lake Avalon.

flue Tanslll formation, uppermost of the beck-reef equivalents of 

the Ca'pitan limestone, consists of about 200 feet of thinly bedded dolomites 

and evaporites with a prominent thin silt member near the top. The Tanslll 

crops out In a narrow belt immediately north and northwest of the Capitan 

reef /.root. The Capitan reef front is exposed in the prominent escarpment 

extending southwest from Carlsbad to Guadalupe Peak in Texas.

8



East of Carlsbad and north of Fate-Avay Ridge the Capitan and 

Tansill rocks are covered by gypsum, red beds, and dolomite of the 

Rustler formation. The Rustler is part of the Ochoa series of late 

Permian age. Only about the lower third of the Rustler formation is 

present in this locality.

Throughout the Pecos Valley in this area are small deposits of 

lime-cemented conglomerate of Quaternary age. The quartzose conglomerate 

consists of pebbles, primarily quartzite, with some limestone pebbles 

in a sandy matrix. The limestone conglomerate consists of pebbles and 

cobbles of limestone with some quartzite pebbles In a calcareous matrix. 

The conglomerates are generally above the zone of saturation, but in one of 

the larger deposits they contain perched vater.

In parts of the area, the Permian rocks and the Quaternary conglomerate 

are covered by a relatively thin mantle of alluvium and some of the hills 

and ridges are capped by caliche. In places the alluvium and caliche cover 

have not been differentiated (fig. 2).

The alluvium along the Pecos River betveen Seven Rivers Hills and 

Carlsbad, is quite thin. However, south of Carlsbad and north of Seven 

Rivers Sills relatively thick deposits of alluvium are present and are 

davelopod extensively for ground vater for irrigation. The minimum or 

base flow of Major Johnson Springs seems to be derived almost directly 

from wt.ter discharged from the alluvium north of Seven Rivers Hills.



GROUND-WATER CONDITIONS

Periodic measurements of water level have been made in as many 

of the existing wells as possible east of the Pecos River between Lake 

McMillan and Lake Avalon since 1952. Hydrographs of these water-level 

measurements indicate the wells tap two independent aquifers, one in 

the cavernous Seven Rivers formation between Lake McMillan and Major 

Johnson Springs and one in the Yates formation to the south and east. 

Fluctuations of the water levels in the wells that tap the Seven Rivers 

formation are similar to fluctuations in the stage of Lake McMillan 

(fig. 3). Fluctuations of the water levels in the wells in the Yates 

formation show no relation to the stage of Lake McMillan, but resemble 

the fluctuations of the stage of Lake Avalon. In addition, water-table 

contours drawn from altitudes of the water level in the Yates aquifer 

indicate possible recharge to this aquifer from the Pecos River in the 

vicinity of the mouth of Rocky Arroyo in the southeast corner sec. 35> 

T. 20 S., R. 26 E. Miscellaneous streamflow measurements of the Pecos 

River between Major Johnson Springs and Lake Avalon also indicate a loss 

from the river in the vicinity of the mouth of Rocky Arroyo. Altitudes 

of the water levels in the two aquifers also Indicate that the upper 

surface of the zone of saturation in the Yates is nearly 100 feet lower 

than that in the Seven Rivers formation.

10
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TEST DRILLUKS

Wells in the area between Lake McMillan and Lake Avalon at the 

time the investigation began were mostly stock wells and test holes 

drilled for the investigation of Dam site 3 in sec. 6, T. 21 3., R.26 E. 

An adequate number of stock wells tapping the Yates formation in the 

area were suitable for observation purposes. However, only 3 wells--I 

stock well and 2 old test holes--were found that were finished in the 

cavernous Seven Rivers formation between Lake McMillan and Major Johnson 

Springs. Psriodic water-level measurements referred to approximate 

altitudes of measuring points indicated a relatively flat gradient of 

the water table in this aquifer.

The need was apparent for test drilling in the area not only to 

establish additional observation wells in the Seven Rivers aquifer but 

also to determine if possible the areal extent of the solutional develop 

ment in the Seven Rivers formation.

When the drilling rig owned by the State Engineer office became 

available in October 1956, a number of drilling sites were selected and 

a priority established in the event all the test holes could not be 

drilled. The first two holes were drilled at sites 20.26.11.Mj and 

20.26.15.313 to establish wells on a direct line between Lake McMillan 

and Major Johnson Springs. The third and fourth sites were selected at 

19.27.31.332 and 20.27.6.321 in order to establish observation wells on

the east side of Lake McMillan at different distances from the lake. 
The fifth site, 20.26.10.UlUa was selected near an existing shallow test 
well, 20.26.10.^lU, finished in the alluvium, to determine any differences 
in the altitudes of water in the alluvium and the Seven Rivers aquifer in 
that area. The sixth site was selected a short distance west of Major 
Johnson Springs at 20.26.21.111 to determine the extent of the cavernous 
conditions west of the springs and to establish an observation well near 
the springs. With the completion of these six holes, the initial funds 
allocated for the drilling program were exhausted.
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In March 1957, the drilling rig again became available for test 

drilling in the Lake McMillan area. Five sites were selected and a 

priority established for the order of drilling. The first well was drilled 

at site 20.26.17.312 about a mile northwest of Major Johnson Springs in 

order to determine the extent of the cavernous conditions in the Seven 

Rivers formation northwest of the springs and to determine the slope of 

the water table toward the springs from the northwest. The second site 

at 19.27.20.313. just northeast of Lake McMillan near the bluff, was 

drilled to determine possible leakage from Lake McMillan through the gyp 

sum bluffs northeast of the reservoir. The remaining sites were selected 

east and southeast of Lake McMillan 1 to 2 miles away from the lake shore 

In order to penetrate the carbonate fades of the Seven Rivers formation 

to determine the effectiveness of the facias-change barrier. Owing to the 

hard material encountered at the third site, 20.26.12.U2U, the funds for 

the drilling program were exhausted with the completion of this well. 

An additional observation well was established by casing a seismograph 

shot hole at 19.27.32.^33. However, a perched-water zone was encountered 

in this wi»ll and it is not known at this time if efforts to seal off the 

perched wiiter were successful. A summary of the pertinent construction 

and hydrologic data for the test holes is listed in table 1. The material 

encountered In drilling the test wells is shown in table 2.

Water levels In the nine test wells plus other wells in the area 

are measured at biweekly intervals. Spirit levels have been run to all 

the wells finished in the Seven Rivers aquifer. A staff gage has been 

Installed at one of the larger springs in the Major Johnson Springs 

area. A pressure recorder has been Installed on well 20.26.10.UlUa, and 

a float-operated recorder has been installed on an abandoned well at 

20.26.17.33U about one mile west of Major Johnson Springs.



SUMMARY OP RESULTS OF TEST ERILLBW

As had been anticipated, many solution cavities were encountered 

in the gypsum and red-bed section of the Seven Rivers formation at wells 

20.!?6.lo.lHlia, 20.26.ll.Ul3 and 20.26.15.313 along a general line between 

Lake McMillan and Major Johnson Springs and at well 20.26.21.111 immediately 

west of the spring area. These test wells were finished in the upper part 

of the Seven Rivers formation; thus the depth of solutions! activity in 

the Seven Rivers at these sites was not determined.

Very little solutlonal development was observed in the sections 

drilled in the upper part of the Seven Rivers formation at well 19.27.20.313 

a short distance northeast of lake McMillan and wells 19 27.31.332 and 

20.27.6.321 a short distance eastward from the sinkhole area on the east 

shore of Lake McMillan. This suggests greater solutlonal development along 

the strike of the Seven Rivers toward Major Johnson Springs rather than 

down the dip of the beds to the southeast. Also, little solutional develop 

ment wan observed in the section drilled in the upper part of the Seven 

Rivers at well 20.26.12.U2U to the southeast of Lake McMillan. The lower 

part of the Seven Rivers may consist of gypsum at this site and may be 

more permeable. At the site of well 20.26.17.312, about 1.3 miles northwest 

of the ispring area no appreciable solution cavities were encountered in 

drilling. On the basis of geologic evidence gained through test drilling, 

the Seven Rivers formation appears to have considerable solution passages 

in the area between Lake McMillan and Major Johnson Springs. To the east 

and southeast of Lake McMillan the Seven Rivers formation shows considerably 

less evidence of solution and is relatively tight as compared with the for 

mation in the lake McMillan to Major Johnson Springs locality.

1U



Sane water WAS encountered in all the test wells and all were cased 

for use as observation wells. These wells together with tne previously 

existing wells in the area may be expected to provide the control needed 

for observing the ground-water conditions in the Seven Rivers formation 

in this locality.

The water-level measurements made May 7, 1957 and listed in table 1 

for the test wells and as shown on figure 2 for a faw additional wells 

indicate that the water table or piezometric surface of the water in the 

Seven Rivers formation Is nearly flat in the area between Lake McMillan and 

Major Johnson Springs. The data suggest that water in the Seven Rivers 

formation in this locality moves southvestward from Lake McMillan toward the 

spring arei. A slight trough in the water table or piezometric surface is 

indicated on May 7, the Axis of which is parallel to and east of the Pecos 

River between Lake McMillan and Major Johnson Springs. The average altitude 

of the springs In the Major Johnson Spring area was approximately 3»208 feet 

on May 7,

15



The altitude of the water table or piezometric surface rises markedly 

to the north along the east side of Lake McMillan. This suggests that the 

Seven Rivers formation is much less permeable along the east side of the 

lake than in the area southwest from the lake. No information is avail 

able on the shape and position of the water table or piezometric surface 

of the water in the Seven Rivers formation under the lake. In May 1957* 

however, water levels in the alluvium immediately north and west of the 

lake and in the Seven Rivers formation east of the lake were below the 

floor of the reservoir which at Its lowest point is at an altitude of about 

3,255 feet. It seems probable that the trough In the water table or piezo 

metric surface Indicated In the aquifer in the Seven Rivers formation south 

west of Lake McMillan extends northward under the east side of the lake. 

Much of the water leaking from the reservoir and water moving southward 

from the alluvium north of the lake appears to be moving along this trough 

toward Major Johnson Springs. There Is no evidence to Indicate that water 

moves through the Seven Rivers formation south or southeastward from Lake 

McMillan and does not reappear in the Major Johnson Springs area; however, 

unless the Seven Rivers formation is absolutely tight there is opportunity 

for some water to move to the south and southwest. This water would move 

into the Yates and Tanslll formations farther southeast and reappear in 

the Pecos River in the Carlsbad Spring area.

16



Continuing observations of the fluctuations of water level in the 

veils finished in the Seven Rivers formation and comparison with leakage 

from Lake McMillan and other sources of recharge to the aquifer nay provide 

further evidence on movement of water in the area and possibly provide a 

basis for the determination of the aquifer characteristics the coefficients 

of transmissibllity and storage. Such information will be of value In any 

possible future considerations of utilization of the underground storage 

contributory to Major Johnson Springs.
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Table 2. Description of cuttings and cores from test 
veils drilled in the vicinity of Lake 
McMillan and Major Johnson Springs, Eddy 
County, No Hex., October 1956 to April 1957.

(See table 1 for additional well and hydrologic data.)

Well 19.27.20.315
Date completed: March 27, 1957
Use of veil: Test and observation veil.
Altitude of land surface: 3,276 feet.
Total depth: 67 feet.

Thickness Depth
Description of material (feet) From To 

______________________________________(feet) (feet)

Silt.....................o.............. 1* 0 1*
Gypsum and red clay, soft............... 7$ 1* 9
Gypsum, white and red, hard, with

solution pits.....................o..o 1 9 10
Gypsum, white, hard........... O ...o..... 1* 10 ll£
Gypsum, red and white, soft, with

SOlUtlOn pitS*......o...o...0.e.ee.... 9 11? 12

Gypsum, white, hard..........a........*. 1* 12 13£
Dolomite, white, with solution pits..... f 15* 1^
Dolomite, white, broken, with

stringers of gypsum........o.....<,..<>» 2 \k 16
Gypsum, red to white, medium hard,
with some red clay.....<>...<,.......... 3 16 19

Gypsum, white and red, massive, with
clay stringers......... 0 ....o.......oo 2* 19 2l£

Gypsum, white and red, crystalline..... 0 1* 21^ 23
Gypsum, reddish-brown to white,
medium soft, with clay.......o....o..o 2 23 2$

Gypsum, white, hard.........o.o.....e..o k 25 29
Dolomite, white, hard............»...». 0 1 29 30
Gypsum, white, medium soft.............. k 30 3"*
Gypsum, medium soft, with clay

stringerso... o..............a. « «  .». 7 3* *1
Gypsum, white, medium soft.............. 6 k\ 1*7
Clay, reA, soft o...ooo...«...o...««...*o o *t-7 53 
Dolomite, hard........o................o 7 55 60
Gypsum, medium soft.................o..<> 7 60 67



Table 2. Continued 

(See table 1 for additional woll and hydrologic data.)

'Jell 19.27o51.332
Date completed: October 2k, 1956
Use of well: Test and observation well.
Altitude of land surface: 3,2?6 feet 0
Total deoth: 80 feet.

Description of material Thiclaiess _ 0J? _f -p««4- ̂  From To
_____________________________(feet) (feet) (feet)

Gypsum and clay, white to red,
eoft................................. 10 0 10

Qypsum, white with some pink and
green, soft, granular, with a few
fragments of dolomite and clay....... 10 10 20

Gypsua, white, soft, with tan
dolomite and greenish-gray clay...... 19 20 39

Dolomite, medium soft, uith oany
stringers of gypsum...., ..<,<>....ooo. 6? 39 45? 

Gypsua, white, soft, with stringers of
gypsum. ..o<>....«;>..<>...<...o....«..<>.o 

Gypsum, white, soft, with stringers
of dolomite.......................... 4? 45? 49?

Dolomite, unite to brown, medium
hard..........................c....oo 2? 49? 51?

Gypsum, white, soft, uith stringers
of dolomite........................<,  29? 51? 80

20



Table 2, Continued. 

(See table 1 for additional well and hydrologic data.)

Uell 20.26.10.lHAa
Date completed: November 2, 1956
Use of well: Test and observation well.
Altitude of land surface: 3*2J52 feeto
Total depth: 65 feet.

Description of material Thickness From To

(feet) (feet) (feet)

Clay, brovm, eilty....................... 1? 0 17
Clay and sand, brown....................o 8 1? 25
Sand, medium-grained, argillaceous... ».<,» 16 25 *H 
Dolomite, medium hard, with many
solution pits.......................... 2^ *H 65

21



Table 2,--Continued,, 

(See table 1 for additional well and hydrologic data.)

Well 20.26.11.U3
Date completed: October 10, 1956
Use of veil: Test and observation vello
Altitude of land surface: 3,259 feet.
Total depth: 105 feet.

Thickness 
Description of material (feet)

Silt, brown, with cobbles and boulders. ...o..

Boulders, and soft material (probably clay; 
cuttings washed away) ..»..«. ...............

Dolomite, brown to gray, hard, with many 
solution openings and joints; some of 
which are filled with calcite and clay.....

f*AUf4+V

Dolomite, brown to gray, hard, with many

Dolomite, brown to gray, hard, with many 
solution openings, with heavy petroleum 
Xn vugs «.««». « «« « »« *  «.    «  ..  ...

Dolomite, brown to gray, hard, with many 
solution openings, some containing heavy
PO urOJLftUni oo*oooeo«*oo«co***o«»*««0«*ii9****o

Dolomite, brown to gray, hard, with many

Cuttings washed away; gypsum '** 0 .co.«oo..
wOXQDtrt w«5   9 OAWlo o   o o o e> *  aoooo«*o*

Cutitags washed away; gypsum., a soft... 
Cuttings washed away; alternating hard and 

soft material; layers of dolomite and 
probably gypsum and/or clay.. . ...... <,..... .

1* 

5

22 
1

12 
2

8 
*

7*

21 
1
1 
6

11

Depth 
From To 
(feet) (feet)

0 
3

7 

12

35vr

57*

65 
86
87 
88

9*

3 
7

12

1*9

65

86
87 
88 
&

105

22



t

Table 2 "-Continued,

(i>ec tac^r .1 for addition:.! yell and hydrolo^ic data.)

Well 20^26 12 
Date comvjleteds April 11, 1957 
Uee of well: Test and observation 
Altitude of load surface: 3 ~1 
Total depth: 121 foot.

Derth
Description of oateri*! Thickness From To 

_________________________________(feet)_____(feot) (feet)

Silt............................................. 1 C 1
Qy.osuaf with greeiiish-tan clay, modiuci 9oft..» 9 J 10 
Shale, dark-gray, aodium hard..........»» ........ 5 Id 15
Chale,, brown to dark-gray , Ba;vly. ned::un

hard,..,............... ,...., 61/'a 1J) 21ii
Shale, sandy, and limestone, gray, a^auy,

hard, in alternating layers*,,.,*«*...,,.,,.»,,. k 2L& 25$ 
Dolomite, gray, hard, with uhale stringers*... Ui 2!?}i 27 
Shaleo greenish-gray, sandy 4 hard,,,.,.,...,,.. 1 27 20 
Dolonite, white to gray, hard, uith joints

and some small solution pits ,, ,...o........ 3 2&> 31
Dolomite, white to gray, hard, with sorse

joints and petroleum stains...,*...*....«...« 12 3-1 ^3 
Dolomite, light-gray to l^f»7Jch-broxm, medium

hardj ;\dth jointCs, a tew -./lution pits
and very few petrolenn bt.'ijna,,,.««.....» .. 4}S '+3 ^T/* 

Ghale, gray to dark-gray, fandy, dolonitic,
mediua hard, with lence-i o'.' shale, darlc-
groy, uith eone .joints.,..................... 8 +V}'2 55J4

Dolomite, white to fray, very hnrd, with very
thin stringers of nilt-................... a . ^/i 55/i 60

Breccia, subrounded dolotrdto gravel with tan
clay...... r.......«.,.,,.,».,..,.,..»...,,..... .' 60 61

Shale, light«bro\m, sandy, dolonitic, hard,, .. I 61 62 
Dolonite, Tight-gray to brown, liard, with

joints anil cx>:~>e a.all solution pits.,*....,- 1 62 63
Dolomite, ..Itite to gray, hard................ 3 63 66
Dolomite, ^oy to dark-gray, very hard,

broken, .jyritic,,,.., -, .,. ................. f0 1 66 67
Chale, multicolored (gray, yello-;, green),

slightly sandy, dolooitic, liard,............ 2 6? 69
Oolonite, gray, vory hard, with sono email
solution pits and some petroleum Ltoins-..... 2 69 71



Table 2o Continued

Well 20 0 26»12.^2^. Gontinued

Description of material Thickness   m/» .\ From To
_____________________________(feot) (feet) (feet)

Shale, gray to yellow, somewhat . iottled,
dolomitic, pyritic, hard 0 ...O.....QO.... 1 71 72 

Dolomite, gray to brovm, very hard, with
a feu solution pits and petroleum
stains5 some shale, pyritic, in
lenses.....,..,,.............. ......... 2 72 7k

Dolomite, gray to brovm, pyritic, hard,
uith a feu solution pits and
petroleum stains...................... 0 . 1$ 7**

Shale, gray to dark-gray, dolomitic,
quite pyritic, sandy, nettled, hard,,,., J/i 75# 79 

Siltctone, brovm to dark-gray, medium
hard, not well cemented.... ..».....o.<... 1 79 80

Siltstone, broun to green, shaly, medium
hard.............................  .. .., 1^ 30

Dolomite, gray to brovm, hard, jointed,
with coae solution pits and
petroleum stains....,................. oa 7/2 3Ui 39

Dolomite, grayish-brown, and shale, gray
pyritic, dolomitic, in alternating
layerc.................................. 1 89 90

Giltstone, gray, dolomitic, shaly, medium
hard........................  .  .  ... ..  5/2 90

Dolomite, gray, broken, uith some solution
pits and petroleum stains............... ty'z 931/2 93

Gypsum and shale, dark-gray, soft, in
alternating layers.......,....0.0.0...... 2 93 100

Gypsun, uhite, vory soft.................. 1 100 101
Gypsum, uhite to gray, aediun hard, uith

feu stringers of dolomite or clay...* 0 «. 1^ 101 115 
Dolonite and gypsum, white to gray, in
alternating layers, uith sone
petroleum stains in the dolomite........ 1 115 116

Dolomite, gray to white, medium hard,
with gypsum stringers,* ..»».«...<,.... .. 0 2 116 118

Gypsum, white to gray, inediun hard........ J> 118 121



Table So Continued 

(See table 1 for additional well and hydroj.ogic data.)

'Jell 20.26.15*313
Date completed: October 17, 1956
Use of well: Test and observation well.
Altitude of land surface: 3,269 feet.
Total dooth: 95 feet*

Description of ^teria! *J*J- 

______________________________________(feet)____(feet)
Sand, brown, fine.................... ... 00 b Ok
Sand,, broun fine to coaree,............. 4 . 2 k 6
Sraid, brown, argillaceous, fine*.......... 1 6 7
Sand, light-brown, argillaceous, fine to

medium. .....,...<,..».,.. ................ 2. 7 9
Dolomite, tan, hard, broken, jointed.....  *H 9 50
CuttingG tirached auay, soft oaterial (gyp- 

sun or clay).,.......................... 5 50 55
Cuttings v/achod auay, alternating layers 

of hard and soft material (probably 
dolomite v/ith clay and/or cypsunOo...... 9 55 6^

Dolomite, hard............................ 5 6^ 69
Cuttings washed away, alternating layers 
of hard and soft material (probably 
doloaite with clay and/or Gypsum),...... 2o 69 95

25



Table 2. Continued, 

(See table 1 for additional v/ell and hydrolosic data.)

Well 20,26,17*312
Date coa^leted: Ilarch 21, 1957
Use of well: Test and observation uell<
Altitude of land surface: 3 t 257 feet.
Total deith: 85 feet.

Description of material

Silt, gray, uith a email ai'.iount of very

Dolomite, gray to pink, soft, and clay...,

Dolomite < white, very hard, uith a few

Thicluiess 
(feet)

pn

..... 5

..... 1

..... 1

..... 2

..... 1

..... 1

..... 6

..... 6

..... 2

..... 8

..... 2

..... 2

..... 3

..... 5

Prom 6l 
(feet)

0
20

26
27
29
30
31
37

^5
53
55

70
73

78

(feet)

20
25
26
27
29

31
37

^5
53
55
68
70
73
78

85

26



"able: 2. Continued* 

(See table 1 for additional well and hydrologic data.)

Well 20,26.21.113
Date completed: mj-.^.er 6, 1956
Use of well: Test and observation v/ell<,
Altitude of land surface: 3,236 feet.
Total depth: 55 feet,

Description of aatcrial
(feet)

Depth
From To 
(feet) (feet)

Gand, broi/n, very fine-grained,
argillaceous, with caliche pebbles,............. 10 0 10

Caliche  multicolored, medium soft, with
many solution pitSo....<,.......... 0 ............ 5 10 15

Travertine, gray to light-brown, medium soft,
li:;lit weight, with roany solution pits.......... 10 15 25

Dolomite, gray to brown, medium soft, with
solution pitBO*.<>.«....*....,................. n . 6 25 31

Cuttings washed away, soft material (gypsum
or cloy).......... ,...,..o.............. 0 31 39

Dolomite.......................................... 1 39 ^0
Cuttings washed away, soft oaterial (gypsum

or clay)......,................................ 12? 40 52?
.)olooite...................................o..... 3? 52? 55

27



itiuueci. 

(See table 1 for additional well and hydrologic data.)

Well 20.27.6.521
Date completed: October 31, 1956
Use of well: Test and observation well.
Altitude of land surface: 3>306 feet.
Total depth: 118 feet.

Depth
Description of mterial Thickness From To 

___________________________________(feet) (feet)______(feet

Silt, brown, loose, dry, with fragments of
caliche.................................... 90 9

Eolatite, gray to brer ;-d, Jointed........ 31 9 40
Dolomite and gypsum ii- .... .mating layers..... Q kO 48
Shale, greanish-gray, hard.................... 2 48 50
Dolomite, brown, sandy., zodium soft........... 2 50 52
Dolomite, gray to tan, hard................... 4 52 56
Shale, darli-spray, sandy, soft, with dolomite

stringers................................... 3 5^ 59
Dolomite, brown, sand1' ~- ^-«um hard, with

probable shale stri: ,washed away)...... 7 59 66
Cuttings washed away, soft auterlal, probably

clay or shale............................... 4 66 70
Cuttings washed away, dolceaite?............... 1^ 70 84
Cuttings washed away, clay or gypsum?......... 21 84 105
Dolomite, medium hard, very hard at Il8 feet.. 13 105 118
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