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GEOLOGY AND GROUND-WATER RESOURCES OF MCMULLEN 
VALLEY, MARICOPA, YAVAPAI, AND YUMA COUNTIES, ARIZONA 

By William Kam 

ABSTRACT 

McMullen Valley is in western Arizona about 80 miles west-northwest 
of Phoenix. It is about 48 miles long and 15 miles wide, and it is 
drained by Centennial Wash, an intermittent tributary of the Gila River. 
The annual average precipitation is 9 inches. 

The rock units in- McMullen Valley are: (1) Precambrian igneous and 
metamorphic rocks; (2) Paleozoic sedimentary rocks; (3) Mesozoic{?) 
intrusive roc k s; (4) Tertiary(?) sedimentary rocks; (5) Tertiary(?) 
extrusive rocks; (6) Tertiary{?) intrusive rocks; (7) Quaternary volcanic 
rocks; and (8) Quaternary valley-fill deposits. The valley-fill deposits 
are divided into four subunits: (1) conglomerate; (2) all u v i a l-f a n 
deposits; (3) lake-bed deposits; and (4) alluvium. The most conspicuous 
structural features in the area are tilted horsts and grabens. 

The principal a qui fer consists of valley-fill deposits in the trough 
between the mountain ranges. The buried parts of the mountain ranges, 
which are the boundaries of this aquifer, are barriers to sub-surface 
movement of ground water into or out of the valley-fill deposits. The 
general direction of the movement of ground water in the valley-fill 
deposits is southwestward to Salome and then southeastward through 
Harrisburg Valley. A buried bedrock ridge beneath the surface outlet 
at the southeast end of HarrisburgVaHeyis a partially effective ground­
water dam. 

The ground-water reservoir in the valley-fill deposits is recharged 
principally by seepage from streams, especially when they flood, and 
to a lesser extent by seepage from irrigation. Prior to the development 
of irrigation, ground water was discharged from the valley primarily 
by underflow and evapotranspiration; however, pumping has been rela­
tive ly heavy in Harrisburg Va lley so that little or no ground water now 
leaves the valley a s underflow, and evapotranspiration probably has 
been le s sened, During 1953 about 6, 000 acre-feet of water was pumped 
for irrigation, and in 1957 the annual pumpage had increased to 21, 000 
acre-feet. 

The rate of discharge from irrigation wells ranges from 150 gpm (gal­
lons per minute) to as much as 3,500 gpm, and the specific capacity of 
the wells ranges from 2 to 114 gpm per foot of drawdown. In the Aguila 
area, the we lls having the higher specific capacitie s produce principally 



from alluvium; whereas, in the Wenden and Salome-Harrisburg Valley 
areas, the wells having the higher specific capacities produce princi­
pally from the alluvial-fan deposits. The water table has declined in 
areas of concentrated pumping, particularly in the southeastern part of 
Harrisburg Va Hey and north of Aguila. 

The vo lume of the valley-fill deposits must be very large because the 
deposits underlie an area of about ,500 square miles, and their maximum 
thickness exceeds 1,800 feet. The specific yield of the material esti­
mated to be about 15 percent and, therefore, large quantities of water. 
are available for withdrawal. 

The concentration of dis so lved solids in samples of water from 53 we Us 
ranged from 200 to 7,410 ppm (parts per million) but in all but 17 was 
less than 400 ppm. Although the ground water used for irrigation con­
tains a high percent sodium, most of the water is 'satisfactory because 
the total dissolved-solids content is relatively low. However, some of 
the water may cause damage to the soil and crops if not used with cau­
tion. Much of the water has a fluoride content exceeding the recom­
mended limit of L 5 ppm for drinking water. 

INTRODUCTION 

Purpose of Inve stigation 

The inve stigation was made to ascertain geologic and hydrologic condi­
tions in the relatively undeveloped McMullen Valley and to determine, 
if possible, the probable effects 0 f extensive ground-water use. It 
consisted principally of collecting and analyzing data pertaining to: (1) 
The lithologic characteristics, thickness, ande x ten t of the water­
bearing materials; and (2) the origin, movement, quantity, availability, 
and quality of the ground water, The Geological Survey made the inves­
tigation in cooperation with the Arizona State Land Department, Obed 
M. Lassen, Commissioner, as part of the Federal-State cooperative 
program of ground-water studie s in Arizona. 

Previous Inve stiga tions 

Bancroft (1911), in a reconnaissance report on the ore deposits of 
northern Yuma County, des c rib e d part of the general geology 0 f 
McMullen Valley and the detailed geology at mines. Jones and Ran­
some (1920, p. 137) described one mining claim in the vicinity of Bul­
lard Peak. Ross (1923) gave greater detail on the geologyand described 
some of the wells and ground-water conditions at that time. Darton 
(1925) reported on the occurrence of Paleozoic fos sits in the Harqua­
hala Mountains. The Paleozoic rocks have been studied at Mar tin 
Peak by E. D. Wilson. He found fos sils of Cambrian age in quartzite 
and sha te at the base of the stratigraphic section and fos sils of Permian 
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age in the limestone near the top of the sequence (Metzger, 1957, P. 
18). Kam (1957) pre par e d an interim report on the ground-water 
resources of the area. 

d 

Fieldwork and Maps 

Fieldwork for this investigation was begun in November 1956 and con­
tinued intermittently until the fall of 1958. The geo logy was recorded 
on contact prints of aerial photographs and then projected onto a base 
map with a focalmatic desk projector. The base map was prepared 
from grazing maps and land plats provided by the Bureau of Land Man­
agement. Geologic mapping of the mountain areas was of the recon-

. naissance type, but the geology of the valley-fill deposits was studied 
in mOre detail. Fieldwork included the oollection of all available well 
logs and the examination of drill cuttings fro m wells. Geophysical 
well-exploration equipment was used on a few deep wells. 

Hydrologic records have been collected for 169 wells of all types in the 
area. These data were collected from the files of the Arizona State 
Land Department,from previous reports, and from interviews with 
welt drillers, well owners, pump company officials, and other persons. 
Many of the data were collected in the field by Geological Survey per­
sonnel. 

To determine the position of the water table and to record water-level 
fluctuations, 268 water-level measurements were made in 113 wells. 
Five of the wells had been used for several years as observation wells. 
Hydrographs and water-table contour maps were drawn from selected 
data, To determine the quality of the water, detailed chemical analyses 
were made of water samples collected from 53 representative wells. 

Well-Numbering System 

The well numbers used by the Ground Water Branch of the Geological 
Survey in Arizona are based on the Bureau of Land Management!s sys­
tem of land subdivision. The land survey in Arizona is based on the 
Gila and Salt River Base Line and Meridian which divide the state into 
four quadrants (fig, 1). These quadrants are designated counterclock­
wise by the capital letters A, B, C, and D. All land north and east of 
the intersection of the meridian and base line is in A quadrant, that 
north and west is in B quadrant, that south and west is in C quadrant, 
and that south and east is in D quadrant, The first digit of a well num­
ber indicates the township, the second the range, and the third the sec,;.. 
tion. The lowercase letters a, b, c, and d after the section number 
indicate the well location within the section. The first letter denotes 
the 160-acre tract, the second the 40-acre tract, and the third the 10-
acre tract. These tracts also are designated counterclockwise beginn­
ing in the northeast quarter. If the location is known to the 10-acre 
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tract, three lowercase letters are shown in the well number. In the 
example shown, well number (B-4-2)I9caa indicates that the well is in 
the NEl/4NEl/4SWl/4 sec. 19, T. 4 N., R. 2 W. Where more than one we II 
is within a particular tract, the we lls are distinquished by adding con­
secutive numbers beginning with 1 after the lowercase letters. 
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GEOGRAPHY 

Geographical Sketch 

McMullen Valley is in the western part of Arizona about 80 miles west­
northwest of Phoenix (fig. 2). The western half of the area is in Yuma 
County and the eastern half in Maricopa and Yavapai Counties. The 
valley floor is roughly "kidney- shaped" and is nearly surrounded by 
mountains. The Harquahala and Little Harquahala 1\1ountains border 
the vaHey on the south; the Harcuvar and Granite Wash Mountains bor­
der it on the north and west, respectively. T he highest of several 
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prominent peaks in the area is Harquahala Mountain. Eagle Eye Peak, 
a we tt- known landmark, derive sits n a m e from a natural arch that 
resembles the eye of an eagle (fig. 3). 

McMullen Valley is about 48 miles long and 15 miles wide and is elong­
ated southwe stward. Harr isburg Va lley, which is the outlet for drainage 
from McMutlen Valley, lies in the southwestern part of the area and 
trends southeastward. 

A tine of the Atchison, Top e k a and Santa Fe Railway Co. cro sse s 
McMuUen Valley from east of Aguila to Granite Wash Pass about 4 
miles west-southwest of Salome. U. S. Highway 60-70 parallels the 
railroad most of the way through the valley. Other roads that provide 
access to the area are Arizona State Highway 71 in the northeastern 
part and the Salome-Buckeye road in the southwestern part. Access to 
the developed parts of the vaHey is made possible by a network of 
graded roads. 

Figure 3. --Eagle Eye Peak, 31/2 mites south of Aguila. View looking 
southwest. 
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According to estimates made by the postmasters of Salome, Wenden, 
and Aguila, the population of McMullen VaHey is about 1, 100. 

Sa lome is at the southwestern end of the area at the inter section of U. S. 
Highway 60-70 and the Salome-Buckeye road. We nd e n is on U. S. 
Highway 60-70 about 5 miles northeast of Salome. A manganese milt 
at Wenden is the onty industrial development in the valley. The com­
munity of Aguila is about 22 miles northeast of Wenden, and it has 
become, since 1954, the center of a large- scale farming deve lopment. 
The permanent population of Aguila is about 450. However, for several 
months of the year transients may increase this total to more than 900. 

Prior to the recent irrigationat development of about 12, 000 
McMullen Valley was primarily a ranching a nd mining area. 
raising remains an important part of the economy of the area, 
mining industry is no longer a significant factor. 

Topography and Drainag~ 

acres, 
Stock 

but the 

The topographic feature s of McMullen Valley area are characteristic 
of the Basin and Range province as described by Fenneman (1931, p. 
367-377). The Harquahala, Little Harquahala, and the Harcuvar Moun­
tains trend northeastward and the Granite Wash Mountains northwest­
_ward. 

The Little Harquaha La Mountains are separated from the Granite Wash 
Mountains by Granite Wash Pass, and the Harquahala and Little Har­
quahala Mountains are separated by Harrisburg Valley. The mountain 
ranges bordering McMullen Valley rise abruptlyfrom the alluvial slopes 
to a maximum altitude of 5,720 feet at Harquahala Mountain. Eagle Eye 
Peak at the eastern tip of the Harquahala Mountains has an altitude of 
2,858 feet. Salome Peak in the Granite Wash Mountains, and Harcuvar 
Peak in the Harcuvar Mountains, have altitudes of 3,991 and 4,630 feet, 
respectively. Eastward from Harcuvar Peak, the summits of the Har­
cuvar Mountains increase in a ltitude to 4, 957 feet at Smith Peak and 
then decline gradually to the pass east of Bullard Peak. The average 
altitude of the vaHey floor is about 2,000 feet, and the maximum relief 
in the area is about 4, 000 feet. 

About 75 percent of the drainage area of McMullen Va Hey is occupied 
by the alluvial valley between the mountain ranges and 25 percent by 
the bare mountain stopes. The vaHey floor is elongated southwestward 
and has an average gradient of about 10 feet per mile between Aguila 
and Salome and 34 feet per mile between Salome and the narrows dam. 
The detrita l slope s are concave and rise gently to the base of the moun­
tains. Two areas, one along the base of Granite Wash Mountains and 
the other near the eastern limits of the area, consist of gently sloping 
bedrock. Such areas are called "pediments. " 

McMullen Valley is drained by Centennial Wash, an intermittent tribu­
tary of the Gila River. The name probably was derived from the length 
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of the wash. It continues through McMuUen Valley into the Harquahala 
Plaius and thence to the GHa River-about 110 miles. 

The character of Centennial Wash in McMullen Valley varies consider­
ably. In the area north of Aguila the drainage has been rerouted into a 
man-made channe 1 to protect farmland; but at the west edge of the cul­
tivated area the watercour se consists of a main channel and a serie s of 
shallow braided washes which trend southwestward. Near Wenden the 
channel has well-defined vertical walls 8 ~o 10 feet high and a flat, nar­
row bed. It retains this characteristic until it make s a right-angle bend 
southeast of Sa lome toward the southeast and enters Harrisburg Va Hey. 
The stream bed is about 400 feet wide at one point in Harrisburg Val­
ley, and the banks are 2 to 4 feet high. Where the wash leaves Harris­
burg Valley, the channe 1 narrows and is controlled by a bedrock out­
c r 0 p. The gradient of Centennial Wash in McMullen Valley ranges 
from 12 feet per mile along the axis of the valley to 27 feet per mile in 
the southeastern part of Harrisburg VaHey. 

The drainage divide in the western part of the area rests on the alluvial 
material east of Granite Wash Pass instead of the crystalline rocks of 
the mountains. This condition is comInon in several places in the area; 
however, n~.\il.r Granite Wash Pass, the eastern slope of the Granite 
Wash Mountains is drained by dee p ravines which drain toward the 
va \ley, the n abruptly turn we stward, pas sing through Granite Wash 
Pass into the Ranegras Plain area. The topographic features of this 
divide, the steep gradient leading to Ranegras Plain on the west, and 
the low gradient leading toward Centennial Wash suggest that headward 
erosion in Granite Wash Pass is moving toward the capture of the upper 
Centennial drainage. 

Vegetation 

Cacti of many varieties are the most abundant vegetation on the higher 
slopes of McMullen Valley. These include the saguaro, prickly pear, 
and cho lla. Along the drainage channe ls, me squite and paloverde are 
abundant. The vegetation along Centennial Wash in Harrisburg Valley 
differs from place to place according to the type of soil and depth to 
water. Several of the plants and shrubs are clas sified as phreatophytes, 
which depend on ground water for their water supply. 

Climate 

The climate of McMullen VaHey is similar to that of other parts of 
southwestern Arizona. It is arid, being characterized by low precipi­
tation, high rates of evaporation, and large daily variations in temper­
ature. Norma tty, the re lative humidity is low and sunshine is abundant .. 
Precipitation on the valley floor averages about 9 inches annually but is 
greater on the bordering mountains. On the basis of extrapolated data, 
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Hiatt (1953, fig, ll.ll) prepared an isohyetal map which indicates that 
the average annual precipitation ranges from 16 to about 18 inches in 
the Harquahala Mountains and from 16 to about 20 inches in the Har­
cuvar Mountains. 

The D. S. Weather Bureau maintains climatological stations in the vic­
inity of Aguila and Salome (table 1). At the Aguila Station, precipitation 
has been recorded for 28 years and temperatures for 15 years. At the 
Salome station, precipitation and temperatures have been recorded for 
44 and 24 years, respectively, The altitudes of the Aguila and Salome 
stations are 2,280 and 1,775 feet, respectively. 

August has the greatest precipitation and May and June the least. Sum­
mer rains generally are torrential downpours that cause flash floods. 
A major part of the runoff occurs at this time. Winter rains commonly 
are gentle, and much of the precipitation infiltrates the soil, 

The minimum annual precipitation in the area, 1.28 inches, was 
recorded at the Salome station in 1956 and the maximum annual preci­
pitation, 18.72 inche s, was recorded at the Aguila station in 1941. 

The mean annua 1 temperature is about 65,5 of at Aguila and 67.6 0 at 
Salome. The highest temperature recorded in the valley was 118 0 on 
August 1, 1950, at the Salome station, and the lowest temperature was 
12 0 on February 3, 1956, at the Aguila station. 

History of Ground- Water Deve lopment 

Development of the ground-water supplies in McMullen Valle y was 
begun in 1875. Water was obtained from a dug well which was used as 
a watering place on a stage coach route (Ross, 1923, p. 169). In 1907 
the Arizona and California Railroad (now a part of the Atchison, Topeka 
and Sante Fe Railway) was completed from Wickenburg to Parker and 
we lls were drilled a long the right of way at Aguila and Salome. 

Ros s (1923, p. 193) reported that in 1909 the Bonanza Mine in the Little 
Harquahala Mountains obtained water from a well in Harrisburg Valley 
a nd pumped it through a 30,000-foot pipeline to the mine workings. 
Bancroft (1911, p. 22) reported the existence of Ilan extensive flow of 
water ll a few feet below the surface along Centennial Wash in Harris­
burg Valley. A proposal to build a dam that would force ground water 
to rise and thus provide a cheap source of water for irrigation was 
abandoned, probably because of the prohibitive cost of excavating the 
alluvial material to bedrock. 

Wenden obtained its water supply from a well drilled at the schoolhouse 
in 1916. By 1918 at least 24 stock and domestic wells had been dug or 
drilled in McMullen Valley (Ros s, 1923). 

The first Use of ground water for irrigation was that in Harrisburg 
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Year 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

Table 1. - -Annual precipitation and annual mean, maximum, 
and minimum temperatures at Aguila and Salome 

(From records of the U. S. Weather Bureau) 

Precipitation Temperature 
(inc he s) (OF) 

AQ'uila Salome 
Aguila Salome Mean Max. Min. Mean Max. 

11. 55 

9.69 

10. 05 

8.89 

9.03 

11. 20 

10.48 

10.96 

9.17 

8.03 

13.48 

5.45 3.14 

10. 14 8.45 

13.30 8.71 

12.18 9.56 

11 

Min. 



Year 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

Table 1. -Annual precipitation and annual mean, maximum, 
and minimum temperatures at Aguila and Salome-Continued 

Precipitation Temperature 
(inche s) (OF) 

Aguila Salome 
Aguila Salome Mean Max. Min. Mean Max. Min. 

6.51 2.20 ----- ----- ----- ----- ----- -----

10.61 7.23 ----- ----- ----- ----- ----- -----

18.63 10.92 ----- ----- ----- ----- ----- -----

10.51 8.70 ----- ----- ----- 67.3 113 17 

6.63 6.81 ----- ----- ----- 67.3 117 18 

5.67 5.09 ----- ----- ----- 70.6 116 24 

18.29 12.74 ----- ----- ----- 66,9 115 24 

8.71 6.70 66.1 111 22 69.6 115 24 

13.19 9.31 66.2 112 14 68.1 114 15 

8.79 7.99 65.4 113 21 68. 0 115 24 

11. 02 10.57 64.8 115 18 68.0 116 22 

9.83 7.03 67.7 113 20 69.7 I 117 

I 
24 

18.72 16.75 63.9 114 24 65.6 112 26 
I 

5.35 4.94 65.3 114 23 67.0 115 24 

----- 6.99 ----- ----- ----- ----- ----- -~--

----- 10.53 ----- ----- ----- 66.2 113 24 

----- 6. 62 ----- ----- ----- 67.0 114 23 

----- 7.58 ----- ----- ----- 67.6 113 I 23 

----- 2.99 ----- ----- ----- 68.0 114 21 

6.53 4.72 65.2 112 18 66,9 115 17 

7.91 5.00 64.5 112 18 66.~ 114 18 
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Year 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

Mean 

Table 1. -Annual precipitation and annual mean, maximum, 
and minimum temperatures at Aguila and Salome-Continued 

Precipitation 
(inches) 

Temperature 
(oF) 

Aguila Salome 
Aguila Salome Mean Max. Min. Mean Max. 

----- 5.29 ----- ---- ----- 68.8 118 

10.44 10.51 65.2 110 20 67.0 114 

11. 73 9.11 ----- ---- ----- 66. 7 110 

3.95 3.99 65.5 112 17 67.3 111 

4,46 5.71 67.4 112 16 69.0 113 

8.67 7.12 64.2 113 19 66.5 114 

2.45 1. 28 65. 3 113 12 67.2 115 

Min. 

15 

22 

24 

16 

20 

22 

15 

10.65 ----- 65.8 115 22 ----- ----- ----

9.45 7.97 65.5 112.7 18.9 67.6 114.3 20.9 

**************** 

VaHey. Ross (1923, p. 169) stated that in 1917 Mr. Read of the Har­
quahala Livestock Co. was irrigating with water from 4 wells in the 
vic inity of the old town of Harrisburg and that an irrigation we tl about 
4 miles to the northwest was capable of producing 400 gpm (gallons per 
minute). Records indicate that at least 5 irrigation wells had been 
drilled between 1917 and 1951 in the Salome-Harr isburg Valley area. 
The first deep irrigation welt in the Aguila area was drilled in 1954. 
The successful completion of this well, reported to yield more than 
2,000 gpm, gave impetus to the development of irrigation. By 1959, 
27 more wells had been drilled in that part of McMullen Valley. In the 
Wenden, and Salome-Harrisburg Valley areas, 23 irrigation wells were 
drilled between 1954 and 1959. Welt-drilling activity was greatest dur­
ing 1957 and 1958. 

In 1957 an industrial well was drilled in Wenden to supply water for the 
Dasco Mine Mitt. Another was drilled in the Aguila area in 1958 to 
supply water for a lettuce-packing plant. 
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GEOLOGY 

The distribution of the various rock units in the McMullen Valley is 
shown on figure 4. The rocks include granite, gneiss, schist, and 
quartzite of Precambrian a g ej metamorphosed limestone, quartzite, 
and dolomite of Paleozoic age; granite and quartz monzonite of Meso­
zoic(?) age; sedimentary and igneous rocks of Tertiary(?) age; and lava 
flows and valley-fill deposits of Quaternary age. 

Rock Units and Their Water-Bearing Characteristics 

Precambrian Igneous and Metamorphic Rocks 

The oldest rocks exposed in the mountains bordering McMulten Valley 
are regarded as Precambrian in age. The se rocks constitute mOre 
than 80 percent of the outcrops in the mountains. Although they include 
granite, gneiss, schist, basic intrusives, and quartzite, they have been 
mapped as a single unit. Dikes, mostly of aplite and pegmatite, are 
common throughout this unit. Some of the dikes may be younger than 
Precambrian. 

The predominant rock in the Harcuvar Mountains is gneiss. However, 
the textura 1 forms range from gneis s to normal granite. 

Precambrian rocks of the Harquahala Mountains are principatty gneis­
ses, although some coarse-grained granite crops out in the southwest­
ern part of the mountains. Wilson and other s (1957) considered the 
granitic and associated crystalline rocks in the east-central part of the 
range to be Laramicde in age, but in this report these rocks have been 
included as part of the Precambrian complex.. In the southwestern part 
of the Harquahala Mountains, about 4 miles south-southwest of Wenden, 
fine-grained calcareous quartz-mica schist and a thin bed of quartzite 
overlie quartz diorite gneiss. The same rock sequence crops out about 
3 miles south of Salome on the southwest side of Harrisburg Valley. 
Bancroft (1911, p. 109) considered these rocks to be of Precambrian 
age. 

, 
Metamorphosed sedimentary rocks exposed in the Granite Wash Moun-
tains also have been included in the Precambrian complex. These 
rocks consist principally of mica schist, quartzite, and some recry­
sta ttized lime stone. Darton (1925, p. 221- 223) stated that some of the 
limestone in this area is Paleozoic in age. 

Many of the isolated mountains and hills north and east of Forepaugh 
are composed primarily of coarse-grained gray biotite granite of Pre­
cambrian age, Dikes of pegmatite and aplite, some several hundred 
feet long, occur in the granite. 

Intense folding and other crustal movements caused the formation of 
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plane s of schistosity, joints, shear zones, and other openings in the 
crystalline rocks of the mountains. However, the quantity of water 
that moves through the openings is undoubtedly small. According to the 
drillerts log, well {B-6-1U13bb was drilled through 379 feet of granite 
be for e it penetrated 4 feet of water-bearing I'sand I'. Probably the 
so-called I'sand" is either breccia or gouge, Water production from 
this well was insufficient for a stock-water supply. 

Bancroft (1911, p. 118) reported that the water level in a mine near 
Cunningham Pass was about 320 feet below the collar of the shaft and 
that water occurred in gneiss and schist. 

Few data are available to evaluate the permeability and porosity of the 
Precambrain rocks in McMullen Valley. Nevertheless, in most places 
these rocks probably are not sufficiently permeable to yie Id 1 a r g e 
amounts of water. 

Paleozoic Sedimentary Rocks 

Sedimentary rocks of Paleozoic age crop out in the Harquahala Moun­
tains about 8 mile s south- southeast of Wenden. The mapped outcrop 
within the drainage area is less than 1 square mile in area and consists 
principally of quartzite, limestone, and some dolomite. The sedimen­
tary rocks are part of a much larger outcrop of Paleozoic rocks on the 
south side of the Harquahala and Little Harquahala Mountains. 

These rocks were first assigned to the Paleozoic era by Darton (1925, 
p. 221), who found fossils of Carboniferous age. Metzger (1957, p. 18) 
reported that E. D. Wilson of the Arizona Bureau of Mines found fos sits 
of Cambrian and Permian age at Martin Peak in T. 4 N., R. 13 W. 
According to McKee (1951), the Paleozoic rocks are 2,235 feet thick. 
Thrust faulting has disturbed the original attitude of the rocks. The 
strike generally is northeast, and reversals of dip appear to be common. 

Rocks of probable Paleozoic age are exposed at Eagle Eye Peak and in 
the Granite Wash Mountains but were not mapped because of their small 
areal extent. The outcrop at Eagle Eye Peak consists of dark-gray 
cherty limestone. The stratigraphic relationship is obscured by over­
lying vo lcanic materia 1, but the lithologic character of the limestone 
indicates that it probably is of Paleozoic age. In the Granite Wash 
Mountains, limestone that Darton (1925, p. 223) believed to be of 
Pa leozoic age is dose ly as sociated with quartzite and schist. 

Most of the Paleozoic sedimentary rocks are many hundreds of feet 
above the valley floor and therefore lie above the water table and are 
not water bearing, However, some of the Paleozoic rocks at the south­
east end of Harrisburg Va Hey form the upper part of a subsurface dam. 
The impervious part of the dam is for me d by Precambrian roc k. 

The hydrologic properties of the Paleozoic strata in the area of the 
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subsurface darn are important, not so much in relation to well-water 
supplies, as because these properties affect the rate of ground-water 
movement from McMulten Valley to the Harquahala Plains where the 
water table intersects these strata. The strata have been shattered and 
apparently displaced by faulting. Brecciated fault zones, fractures, 
and cavities are exposed in the limestone outcrop. Prior to the devel­
opment of irrigation welts in this area, well (B-5-12)32acc, about 1. 4 
miles northwest of the narrows, had a depth to water of 18 feet in May 
1921. It seems probable that during this time the water table inter­
sected the Paleo zoic strata overlying the Precambrain gneis s and that 
ground water moved through the openings in the limestone into the Har­
quahala Plains. 

Mesozoic(?) Intrusive Rocks 

Granitic intrusive rocks are exposed in the western part of the Harcuvar 
Mountains and in the Granite Wash Pass area in the Granite Wash Moun­
tains. These rocks form the main part of the mountain mass within the 
drainage divide from west of Salome Peak to Low Mountain and on both 
sides of Granite Wash Pass. The granite in the Harcuvar Mountains is 
an extension of the laccolith mapped by Metzger (1951, pl. 1) in the 
Ranegras Plain area, The granite and quartz monzonite at Granite 
Wash Pass may be part of the same general intrusion that formed the 
laccolith (Metzger, 1951, p. 8). 

The granite at Salome Peak is concordant with the Precambrian meta­
morphic complex. It is a light tan where weathered and tight gray on 
fresh fractures. The granite is medium to coarse grained and is com­
posed principally of quartz and milky untwinned feldspar and contains 
some biotite and white feldspar with albite twinning. Weathering along 
joints produce s large, rounded boulder s. 

The contact between the Mesozoic(?) granitic intrusive rocks and the 
Precambrain metamorphic rocks is exposed in a wash at the base of 
Salome Peak. It is sharp and irregular but generally is controlted by 
the bedding planes of the Precambrian host rock (fig. 5). West of Har­
cuvar Peak the granite is in contact with the Precambrian metamorphic 
rocks which dip into the base of the peak. Here, the foothills are com­
posed of granitic gneiss with innumerable stringers of granite, probably 
offshoots of the main granitic intrusion, which cut in diverse directions. 

Dikes, which are alined roughly northwestward parrellel to the trend of 
the Granite Wash Mountains, are associated with the granitic rocks of 
the Harcuvar and Granite Wash Mountains. Although they vary in com­
position, their texture is generally fine. Aplite is the most common 
type in all the areas of granitic intrusions, but, according to Bancroft 
(1911, p. 30), some of the dikes in the vicinity of Harcuvar and Salome 
Peaks are composed of vogesite. The formation of the dikes probably 
was contemporaneous with the major intrusions. As the upper part of 
the granitic mas s coo led the lower part continued to push forward rup­
turing the upper part and permitting the dike mat e ria 1 to intrude. 
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Figure 5. --Contact between granite of Mesozoid?) age(Mz) and meta­
morphic rocks of Precambrian age(pC) at Salome Peak. View tooking 
east. 

**************** 

Bancroft (1911, p. 29) and Ross (1923, p. 29) considered the granitic 
intrusive roc ks in the Harcuvar and Granite Wash Mountains to be of 
probable Mesozoic age. Because no evidence to the contrary has been 
presented, these rocks are considered by the writer to be of probable 
Mesozoic age. 

The water - bearing properties of the Me sozoic(?) intrusive rocks are 
in general similar to those of the older granitic rocks in the area. 
Atthough sma\\ quantities of water probably can be obtained from the 
joints, no large supptie s can be developed from this re latively imper­
meable material. 

Tertiary( ?) Rocks 

The rocks of probable Tertiary age constitute about 15 percent of the 
bedrock outcrop in McMuUen VaHey. The outcrops are limited to the 
eastern part of the vaUey, where they form discontinuous ridges and 
buttes. Sedimentary and volcanic rocks constitute the bulk of the 
exposures, but intrusive rocks of small areal extent also cropout. 

Sedimentary rocks 

The lithologic dis similarity of the Tertiary(?) sedimentary rocks in the 
more wide ly separated exposure spree lude s any correlation. The rocks 
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are close ly as sodated with volcanic roc ks and owe their topographic 
prominence to the more resistant lava flows. The sediments have been 
faulted, tilted, and eroded so that the outcrops are discontinuous, small 
in areal extent, and do not occur as consecutive traceable sequences, 
For these reasons, they have been mapped as a single rock unit. The 
rocks are treated according to their stratigraphic relation to volcanic 
flows and to the occurrence or lack of vo lcanic fragments in the strata. 
The units are as follows: (1) Basal arkose; (2) indurated fanglomerate; 
(3) thin-bedded limestone and sandstone; and (4) conglomeratic sand­
stone. 

Basal arkose 

A basal arko'se of probable Tertiary age crops out along a southeastward 
trending ridge in the northeastern par t of the Harcuvar Mountains, 
where it overlies the Precambrian crystalline rocks. The thickness 
varies although it probably does not exceed 60 feet. The sorting is 
poor and the bedding is ,indistin<;:t. At the southeastern end of the ridge 
in secs. 17, 19, and 20, T. 8 N., R. 8 W., the arkose contains lenses 
of conglomerate composed of boulders of granite and gneiss as much as 
2 feet in diameter. It is overlain by volcanic flows that form the more 
~e sistant part of the ridge. 

The arkose is composed of material derived from the granitic rocks 
upon which it lie s and probably repre sents a fanlike deposit w hie h 
accumulated along a border of considerable relief. The abundance of 
boulder beds, and the. size and character of the boulders in the south-
eastern part of the ridge, indicate a derivation from weathered boulder­
clad surfaces that probably sloped southeastward. The absence of vol­
canic detritus from the se sediments is significant because other sedi­
mentary rocks of Tertiary(?) age contain fragments of volcanic material. 

Although the age of the arkose is uncertain, it is tentatively considered 
to be early Tertiary because the lithologic character and physical set­
ting of this sedimentary rock is similar to the deposit described by 
Lasky and Webber (1949, p. 18) as part of the Artillery formation. The 
Artillery formation is exposed in the Arti tlery and Rawhide Mountains 
about 35 miles northwest of Aguila and tentatively has been assigned an 
early Tertiary age by Lasky and Webber (1949, p. 21). 

Indurated fanglomerate 

An indurated fanglomerate of Tertiary(?) age crops out at Bullard Peak 
and consists of purple fragments of several type s, principa lly andesites. 
The fragments range in size from less than 1 inch to angular blocks 
several feet in diameter. The fanglomerate is in contact with the Pre­
cambrian complex and is overlain by volcanic roc k s. The deposit 
appears to be a clastic assemblage of brecciated volcanic rock (fig. 6), 
and the angularity of the fragments sugge sts a loca 1 source of origin. 
The lack of stratification obscures the attitude of the deposit and its 
thickne s s is unknown. The age of the fanglomerate is uncertain, but 
Bancroft (1911, p. 120) considered the material that constitutes Bullard 
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Figure 6.-Fanglomerate of Tertiary(?) age at the base of Bullard Peak. 

Peak to be of probable Tertiary age. The fanglomerate is simitar, in 
some respects, to the breccias in the ArtiUery Mountains area, which 
Lasky and Webber (1949, p. 47) considered to be of Tertiary(?) age. 

Thin- bedded lime stone and sandstone 

Thin-bedded gray and pink limestone and gray coarse-to fine-grained 
sandstone are exposed at the north end of Eagle Eye Peak. These rocks 
are faulted, and step faulting has caused displacements ranging from a 
few inche s to tens of feet. The se sedimentary rocks have been intruded 
by breccia pipe s and dike s. 

Conglomeratic sandstone 

Northeast of Eagle Eye Peak is a small butte composed of sandstone 
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Figure 7. - -Conglomerate 0 f Tertiary{?) age southeast of Eagle Eye 
Peak. View looking east, 

containing interbeds of conglomerate. The strata strike N. 60 0 E, and 
dip 26 0 NW. The sandstone consists of fine to very coarse grained 
sand of angular to subrounded quartz and volcanic detritus. The con­
glomerate consists of angular to rounded granules, pebbles, and 
boulders of volcanic and granitic rock and a fine to very coarse grained 
sandy matrix, The outcrop is dark reddish brown, and the rock frag­
ments of the conglomerate are coated with desert varnish. 

S011theast of Eagle Eye Peak in sec. 8, T. 6 N., R. 8 W., a conglomerate 
overlies volcanic rocks. The conglomerate consists of rounded to sub­
rounded pebbles, cobbles, and boulders of granite, gneiss, and volcanic 
material as much as l l/2 feet in diameter. The matrix is composed of a 
very coarse to fine grained sand consisting of subangular to subrounded 
quartz and feldspar and minor amounts of accessory material (fig. 7). 
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The contact of the conglomerate with the volcanic rocks strikes N. 53 0 

W. and dips 56 0 SW. 

Conglomerate crops out also along the drainage divide about 16 miles 
east of Aguila. It consists of well-cemented volcanic, granitic, and 
quartz fragments in a matrix of coarse-grained sand, and the bedding, 
generalty indistinct, is flat where recognizable. The unit is underlain 
by aphanitic volcanic flows and overlain by vesicular basalt t hat is 
be lieved to be of Quaternary age. The stratigraphic relation 0 f the 
conglomerate to the overlying basalt and the underlying aphanitic rocks 
plus the degree of consolidation of the conglomerate suggest a Tertiary 
age, 

Southeast of Bultard Peak in secs. 12 and 13, T. 8 N" R. 10 W" and 
secs, 8 and 18, T. 8 N., R. 9 W., an isolated butte projects above the 
alluvium. It is composed of reddish-brown sandstone which contains 
granitic pebbles and cobbles as much as 12 inches in diameter, and 
fragments of vesicular basalt. The strata strike N. 35

0 
W. and dip 300 

SW, A fault has displaced the southern end of the butte so than an 
underlying aphanitic, fractured volcanic rock is exposed, Jones and 
Ransome (1920, p. 137) and Bancroft (1911, p. 32) considered th i s 
sandstone to be of probable Tertiary age, The relation of the outcrop 
to the other Tertiary(?) sedimentary rocks described is unknown. How­
ever, this outcrop is underlain by volcanic material and the fact that it 
contains fragments 0 f vesicular basalt indicate s t hat it is probab ly 
younger than the basal arkose that crops out along the ridge east of this 
point. 

The litho logic character ofthe Tertiary(?) sedimentary rocks indicates 
that they are capable of transmitting water, although the quantities pro­
bablyare smaH owing to the degree of their consolidation and cementa­
tion. The potential for recharge from precipitation probably is small 
because the outcrop areas are of sma II area 1 extent and are topograph­
cally high, thus causing rapid runoff, 

Extrusive rocks 

Extrusive rocks composed of felsite, andesite, and tuff crop out in the 
eastern part of the valley (fig. 4). Because most of the exposures are 
associated wi t h the Tertiary(?) sedimentary rocks, these extrusive 
rocks are tentatively considered to be of Tertiary age. 

The be st exposure is northeast of Aguila on a prominent ridge that 
extends southeastward from the Harcuvar Mountains. There steeply 
dipping, multicolored felsites overlie the basal arkose of Tertiary(?) 
age. The angle of the west slope of the ridge conforms generally to the 
dip of the flows which ranges from ISO to 60 0 SW. The exposed thick­
ness of the volcanic sequence is estimated to be about 400 feet; the 
individual flows range in thickness from 2 to a little more than 50 feet. 

Although most of the felsites lack any megascopically indentifiable cry­
stals, some are porphyries which contain rectangular phenocrysts of 
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white feldspar and a few quartz grains in an fine-grained groundmass. 
The topmost flow, w h i chis light pink on fresh fractures, contains 
secondary prismatic quartz in small spherical hollows throughout the 
flow. The other outcrops are generally similar in appearance, although 
some flows in sec. 32, T. 7 N., R. 7 W., have structures of perlitic 
form and nodules and stringers of chalcedony. 

The lava flo w s exposed at Bullard and Eagle Eye Peaks are dar k 
colored and similar in composition. Both resemble basalt, but Ban­
croft (1911, p. 20) identified the rock at Bullard Pea k as an augite 
andesite. The andesite at Bullard Peak overlies a tuff about 100 feet 
thick, and these volanic rocks are underlain by the indurated fanglo­
merate of Tertiary(?) age (fig, 6). 

On the western side of Eagle Eye Peak the volcanic rocks overlie Pre­
cambrian rocks. The contact is irregular and dips eastward. At the 
north end of the peak the volcanic rocks are in fa ult contact with Terti­
ary(?) sedimentary rocks. 

A lthough direct evidence as to the age is lacking, the extrusive rocks 
are considered to be of Tertiary age because of their similarity to other 
rocks of southern Arizona that have been as signed to that age. This 
supposition by many geo logists is based principa lly on fie ld re lations of 
these lava flows to rocks of known age. 

In general the Tertiary(?) volcanic rocks are relatively impermeable 
except along faults or fracture zones and are of little val u e in the 
storage or transmission of large quantities of ground water. The wells 
(B-6-9)2abd and (B-7-7)17add that tap these rocks near Eagle Eye Peak 
and east of Forepaugh yield only sufficient water for domestic use. 

Intrusive rocks 

Intrusive breccia pipes and dikes are limited to a narrow zone at the 
north end of Eagle Eye Peak. These intrusives, consisting of frag­
ments of sedimentary a nd volcanic rocks, trend northwestward and 
appear to be concordant to the general structure, Although direct evi­
dence as to the age of these intrusives is lacking, they are younger 
than the Tertiary(?) sedimentary rocks they invade and probab ly are 
related genetically to the volcanic activity that produced the andesite 
constituting most of Eagle Eye Peak. 

Quaternary Rocks 

Quaternary roc k s in McMullen Valley include basalt and valley-fill. 
deposits. The basal.t crops out only in the upper part of the vaHey. 
The vaHey fiU, which is the most important rock unit with respect to 
ground water, is the surface deposit in more than 75 percent of the area. 
As used herein, the term "va lley-fill. deposits" is applied to all the 
unconsolidated and semiconsolidated sedimentary rocks that occupy the 
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............. --------------------......... 
structural trough, even though some of the rocks at depth probably are 
of Tertiary age. Because the thickness of the exposed valley fill is 
nowhere more than a few tens of feet, the lithologic character and the 
thickness of the valley-fill deposits in McMullen Valley are known only 
from well logs, drill cuttings, and electric logs. 

The valley fill deposits have been divided into 4 subunits (fig. 8), which, 
in ascending order, are as follows: (1) Conglomerate, consisting of 
cemented coarse sand and gravel, that may have been deposited con, 
temporaneously with the semiconsolidated strata 0 f Tertiary(?) age; 
(2) alluvial-fan deposits, composed chiefly of material laid down by 
torrential streams; (3) lake-bed deposits, composed of clay, silt, and 
fine sand deposited in part contemporaneous ly with alluvial-fan deposits; 
and (4) alluvium, consisting of gravel, sand, and silt deposited in the 
centra l part of the valley and along the present stream channels. 

Volcanic rocks 

Volcanic rocks of Quaternary age are present only in the eastern part 
of the vaHey. They consist of basalt and are dark gray to purplish-gray 
and massive. The flows are largely dense but are generally vesicul ar 
in the upper part. Erosion has removed large quantitie s of this rna ter­
ial from the area, leaving small and discontinuous remnants. These 
outcrops form the black buttes north, south, and east of Forepaugh. 
The contact relations of the basalt with the underlying material gen­
erally are obscured by a mantle of slope debris; however, in sec, 
17, T. 7 N., R. 6 W., a thin vesicular flow overlies sedimentary rocks of 
Tertiary(?) age. Southwest of this outcrop, basalt, too sma It in areal 
extent to map, lies directly upon Precambrian crystalline rocks. The 
butte 2 miles south of Forepaugh is composed of a sequence of basalt 
flows and contains an 8-foot interbed of poorly consolidated conglomer­
atic sand. The sequence over lie s unconformably the pink to red fe lsites 
of Tertiary(?) age. About 2Vz miles north-northeast of Forepaugh, two 
small hills that project above the alluvium are composed 0 f basalt, 
but the base of the flow is not exposed. The dip of the flow is less than 
100

• 

The unconformable relationship of the basalt to the underlying Terti­

ary(?) volcanic rocks 2 mites south of Forepaugh and the gentle dip of 
the basalt flows in contrast to steep of the older volcanics lend credence 
to the designation of Quaternary age, although the basalt is probably 
not younger than early Ptiestocene age. 

The basalt is not an aquifer. 
is absent in the subsurface, 
ground water. 

Valley-fill deposits 

It is of small areal extent and apparently 
s 0 it doe s not affect the occurrence of 

The process of stream transportation and sorting of rock material from 
the mountains and the deposition of this materia 1 on the adjacent land 
surfaces is common in the arid to semiarid region 0 f southwe stern 
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Arizona. Most of the valley fill in McMullen Valley owes its deposition 
to this process. 

The mechanics of the process are controlled by several factors, such 
as the stream gradient and shape of the stream channe 1, vo lume of run­
off, character of the sediments transported, and position of the local 
base level. In the mountain areas the streams are confined to narrow 
channels of steep gradient. After torrential storms the streams have 
high velocities and car r y heavy loads of detrital material. As the 
streams emerge into the valley, their channels decrease in slope and 
widen, thus reducing the velocity 0 f the streamflow. In the central 
part of the va Hey, the confluence of the mountain streams with the axial 
drainage forms an environment characterized by shallow and shifting 
stream channe Is. Debris layer s accumulate 0 n the surface s of the 
slopes, as the valley-floor levels (local base levels) rise by aggrada­
tion. Hence, the deposition of material produces the detrital slopes 
and aggraded valleys which arc characteristics of intermontane basins. 

Under ideal conditions, the material from the mountain slopes would 
be arranged in zone spa r a 11 e 1 to the mountains and normal to the 
courses of the streams. The coarse material would be deposited near 
the flanks of the mountains, and the fine detritus would accumulate fur­
ther downslope toward the central part of the valley, However, the 
variable factors of precipitation, 1 0 cal base-level fluctuations, and 
shifting stream channels modify the zonal arrangement, If a local base 
level lies within the valley and runoff due to precipitation exceeds the 
rate of dissipation, a body of water accumulates to form a lake. Fine­
grained sediments are deposited within the lake concurrently with the 
deposition of the heterogeneous materia 1 around its periphery. 

The total thickness of the valley fill in the deeper parts of the McMullen 
Valley structural trough is unknown, but it may be several thousand 
feet. In the areas where the valley fill is re lative ly thin, borehole s 
have penetrated bedrock along what may be the buried periphery of the 
trough. In the drilling of a we II upstream from the narroWS in Harris­
burg Valley, granite was penetrated at a depth of 52 feet. At the nar­
rows, bedrock projects from the sediments on both sides of the stream 
channel, indicating that a thin mantle of material covers a structural 
dam separating McMullen Valley from the Harquahala Plains. 

In the western part of McMullen Valley, we II (B-5-13) 19bcd penetrated 
282 feet of valley fill before reaching granitic bedrock. In the eastern 
part of the valley, wells (B-7-7)l7add and (B-7-8)ldac reached volcanic 
rock at depths of 161 and 297 feet, respective lYe However, well (B-7-
8)l5baa, which is only 2 L/2 miles southwest of well (B_7_8}ldac, is 
bottomed in valley-fill deposits at a depth of 1,812 feet. This well is 
the deepest in the valley. 

Conglomerate 

In the Aguila area drill cuttings indicate that conglomerate is present 
at a depth of about 850 to more than 1, 600 feet. Greater cementation 
distinguishes the conglomerate from the overlying sediments. Because 
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no well has been drilled completely through the conglomerate its thick­
nes s is not known, although 460 feet of this materia 1 was penetrated in 

well {B-7-9}17dcd. 

Drill cuttings from deep rotary-drilled wells indicate that the conglo­
merate consists of a fine to very coarse sand and gravel that is well 
cemented with calcareous material. Whether argillaceous cement is 
present was not determined. The sand in the conglomerate is com­
posed principally of angular to subrounded quartz grains. The grave 1 
consists of angular to rounded fragments of volcanic, granitic, and 
quartzose material as much as 11 mm in diameter. Pos sib ly the larger 
angular fragments were derived from boulders crushed by the drilling 

bit. 

A qualitative analysis of an electric log of well {B-7-9}16add indicates 
that the conglomerate varies considerably in relative resistivity and, 
therefore, in permeability a lso, The variations are probab ly due to 

differential cementation. 

The drill cuttings from the conglomerate indicate that it is sufficiently 
permeable to be a potential source of water supply. Although pumping 
tests were made of wells that bottom in the conglomerate, the data from 
the tests are not indicative of the hydro logic propertie s of that material 
because the wells were so constructed that they tap all the water-bear~, 
ing material penetrated. 

Alluvial-fan deposits 

The alluvial-fan deposits are composed of heterogeneous material laid 
down by torrential streams issuing from the mountains. In McMullen 
Valley the coalescing fans form an apron slope which projects from the 
base of the mountains toward the valley floor. These fan deposits also 
underlie most of the valley floor; in the Aguila area they overlie the 
conglomerate, and in Harrisburg Valley they over lie granitic gneis s. 
Although the buried fan deposits appear to be a continuation of.t h e 
material on the valley slopes, those at depth in the central part of the 
valley are much finer grained than those on the slopes. 

The alluvial-fan deposits range in thickness from a thin mantle on the 
slopes of the mountains to several hundred feet in the vaHey. In the 
Aguila area the unit is approximately 800 feet thick in wells drilted in 
sees, 10, 11, and 12, T. 7 N., R. 9 W. In well {B-7-9}17dcd it is 
s lightly more than 650 feet thick. An electric log of we it {B-7 - 9}4bbb, 
1,650 feet deep, indicated that the unit had not been completely pene-

trated. 

In the Wenden area the tota 1 thic kne s s of the alluvia i-fan depo sits is 
undetermined because no wells have been drilled to bedrock. In welt 
{B-6-12}22add, the unit is at least 282 feet thick and, in welt {B-6-12} 

15bbb, at least 232 feet. 

The altuvial-fan deposits consist of gravel, sand, silt, and clay. These 
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deposits occur generally as a heterogeneous mixture but locally as 
sorted gravel a nd sand containing little fine-grained material. The 
proce s s of accumulation maybe illustrated by considering s lope build­
ing in detail, During a torrential flood, boulders may be carried far 
out into the valley and deposited on top of fine sediments laid down by a 
previous smaller flood, and, in the lower stages following the crest of 
the flood and in succeeding sma II floods, sand and clay may, in turn, 
be deposited over and throughout the coarse material. Furthermore, 
the deposits of a stream draining a relatively large area may overlap 
and be interbedded with deposits of a neighboring stream draining a 
small area. Neverthe le s s, some stream channels may retain their 
positions for long periods of time, and in the process of carrying sedi­
ments can deposit a train of well-sorted sand and gravel. 

The alluvial-fan deposits constitute the principal water-bearing unit in 
McMullen Valley. Most of the irrigation wells obtain part or all of 
their yield from them. Drill cuttings from wells indicate that the more 
permeable beds of sand and gravel are lenticular a nd not extensive. 
Obviously, the hydrologic properities of these deposits are not uniform. 

Lar ge -diameter irrigation we lls tapping the heterogeneous lenticular 
deposits produce 150 to about 3,500 gpm. The wide range in production 
is due not only to the wide range in hydrologic properties of the mate­
rial penetrated but also to the different depths and construction details 
of the we Us. 

Lake - bed deposits 

Fine-grained materials in the lower part of the valley are believed to 
have been deposited in a body of standing water, In contrast to the 
alluvial-fan deposits, these sediments are almost homogeneous. Appar­
entlythe material has undergone a more thorough and selective grading 
than it would have received under ordinary conditions of stream deposi­
tion. The occurrence of gypsum and other salts, although not conclu­
sive, sugge sts that the lake may have been ephemera l or nearly so, the 
salts precipitating when the lake was on the verge of drying up. Chem­
ical analyses of water obtained from these sediments show a higher 
content of dissolved solids than the analyses of water from the under­
lyingatluvial-fan deposits. The lithologic characteristics and thickness 
of the sediments have been determined from well data, because these 
deposits are not exposed, 

The lake-bed deposits are thickest northeast of Wenden, where well 
{B-6-12115bbb penetrated about 1,100 feetof reddish-orange to pale-red 
clay and silt containing grains of sand and some gypsum and salt (table 
2). The driller's log of well (B-6-12)22add, 3 l/2 miles northeast of 
Wenden, indicates that the lake-bed deposits are 584 feet thick (table 3). 
and well (B-6-12)29cdc, about half a mile northeast of Wenden, pene­
trated 400 feet of this material before entering the alluvial fan deposits. 
A log of well (B-5-13)2caa 3 miles southwest of Wenden indicates a 
thickness of 150 feet of "bentonite" or silty clay. As illustrated in fig­
ure 8, the lake-bed deposits thin to the northeast and also to the south­
west from the center of T. 6 N., R. 12 W., and probably thicken north­
ward. 
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Table 2. -Lithologic log of well (B-6-12)l5bbb 
4 miles north-northeast of Wenden 

(Colors determined by comparison with the color chips on the rock­
color c h art distributed by the National Research Council (Goddard, 
and others 1948)) 

Depth 
(feet) 

Alluvium 

0-90 

90-100 

Lake-bed deposits 

100-110 

110-160 

160-180 

180-190 

190-350 

350-410 

410-510 

Description 

Sand, silt, and gravel, moderate orange -pink 
(5 YR8 /2). The sand is very fine to very coar se 
grained quartz. Gravel consists of fragments 
of granite as much as 6mm in diameter. Poorly 
sorted. Weak ca lcareous cement. 

Sand and silt, grayish- orange (1 OYR 7/2) 4 The 
sand is very fine to very coar se grained quartz. 
Poorly sorted. Weak calcareous cement. 

Silt, c lay, and sand, moderate reddish-orange 
(10R6/6). The sand is very fine to fine grained, 
clear and milky quartz. Poorly sorted. Cal­
careous and argi llaceous cement. 

Same as 100-110; fine-grained sand less abundant. 

Silt, clay, and sand, pale reddish-orange 
(10Y5/4). The sand is fine grained and con­
tains a few coarse particles. Poorly sorted. 
Calcareous and argillaceous cement. 

Sand, silt, and clay, moderate orange-pink 
(10Y7/4). The sand is angular, very fine to 
medium- grained, c 1 ear and milky qua r t z. 
Poorly sorted. Calcareous cement. 

Silt and clay, moderate orange-pink (10R7/4). 
Ca lcareous and argi llaceous cement. 

No sample. 

Silt and clay, pale red (10R7/2). Calcareous and 
argillaceous cement. 
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Depth 
(feet) 

510-530 

530-610 

610-620 

620-640 

640-650 

650-660 

660-760 

760-770 

770-790 

790-800 

800-810 

810-820 

820-840 

840-850 

850-860 

860-890 

Table 2. -Lithologic log of well (B-6-12}l5bbb 
4 miles north-northeast of Wenden-Continued 

Description 

Silt and clay, moderate orange -pink (lOR 7/4), 
Con t a ins gypsum crystals. Calcareous and 
argillaceous cement. 

Silt and clay, pale red (lOR 7 /2). Calcareous and 
argillaceous cement. 

Silt and clay, pale red (lOR 7/2), Contains gyp­
sum crystals. Calcareous and argillaceous 

cement, 

Silt and clay, pale red (10R7/2). Calcareous and 
argillaceous cement. 

No sample. 

Silt and clay, pale red (10R7/2), Contains few 
sand grains. Calcareous and argillaceous cement. 

Silt and clay, pale red (10R7/2). Calcareous and 
argillaceous cement. 

No sample. 

Silt and clay, pale red (lOR7/2), Calcareous and 
argillaceous cement, 

No sample. 

Silt and clay, pale red (10R7/2). Calcareous and 

argillaceous cement, 

No sample. 

Silt and clay, pale red (lOR 7/2). Calcareous and 
argillaceous cement. 

No sample. 

Silt and clay, pale red (10R7/2). Calcareous and 
argillaceous cement, 

No sample. 
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Table 2. _Litholotic log of well (B-6-12)15bbb 
4 miles north-northeast of Wenden-Continued 

Depth 
(feet) 

890-900 

900-960 

960-979 

979-990 

990-1,000 

1,000-1,010 

1,010-1,180 

1,180-1,190 

1,190-1,200 

A Huvia i-fan deposits 

1,200-1,210 

1,210-1,230 

1,230-1,265 

1,265-1,280 

De scription 

Silt and day, pale red (10R7/2), Contains salt 
and gypsum crystals. Calcareous a nd argil­
laceous cement, 

Silt and day, pale red (10R7/2). Calcareous and 
argillaceous cement, 

No sample, 

Sand and silt, pale red (10R7/2), The sand is 
subangular to subrounded very fine to fine­
grained quartz. Gypsum abundant. Some salt 
crystals. Poorly sorted. Calcareous cement, 

Silt and clay, pate red (10R7/2), Contains gyp­
sum, CalcareoUs cement. 

Sand, pale red (lOR7/2), composed of angular to 
subrounded, very fine to coarse-grained quartz. 
Gypsum crystals abundant. Mica common, 
Calcareous cement. 

Silt and clay, pate red (10R7/2), Contains very 
fine to coarse quartz grains, gypsum, and mica, 
Calcareous and argittaceous cement, 

Silt and sand, pale red (10R7/2), 

Silt, micaceous and sandy, pale red (10R7/2). 

Gravel, fine to coarse, angular to subrounded 
fragments of granitic composition. 

Sand and grave 1. 

Gravel and sand. Gravel consists of granite, 
gneis s, schist and quartz fragments, maximum 
diameter 13 mm, Sand consists of coarse to 
very coarse-grained quartz. 

Same as 1,230-1,265. Contains sitt. 

31 



Table 2. -Lithologic log of welt (B-6-12}15bbb 
4 mites north-northeast of Wenden-Continued 

Depth 
(feet) 

1, 2BO-l, 290 

1,290-1,300 

1,300-1,320 

1,320-1,345 

1,345-1,400 

1,400-1,405 

De scription 

Sitt and day, pale red (10R7/2). Gypsum com­
mon. 

G r a vel and sand. Contains sitt a nd gypsum. 

Gravel. 

Sand and gravel. Sand consists of subangular to 
rounded quartz grains. 

Gravel. 

Sand, silt, and gravel, pale orange (10RYB/2). 
The sand is angular to subrounded, very fine 
to very coarse-grained, c lear and milky quartz. 
Grave 1 about 10 percent of sample; maximum 
diameter 6 mm. Poorly sorted. Calcareous 
and argillaceous cement. 
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Table 3. -Geologic interpretation of driUers' logs 
of wells in McMullen Valley 

We II location and Thickness Depth 

rock description (feet) (feet) 

(B-6-12)13dcc 

Alluvium 
Sand 40 40 

Sand and grave l 
, 90 130 

Lake - bed deJ;2osits 
C lay containing thin layers of sand 590 720 

Alluvial-fan deJ;2osits 
Sand with thin layers of clay 150 870 

Sand and gravel with thin layers of 
clay 70 940 

Hard sand 80 1,020 

Decomposed granite 173 1, 193 

TOTAL DEPTH 1 200 

(B-6-12118cdb 

AUuvium 
Soil 50 50 

Caliche 100 150 

Lake-bed deJ;2osits 
Clay, gray to red, sticky 370 520 

C lay containing thin beds of sand 140 660 

Alluvial-fan deEosits 
Fine sand 40 700 

Fine to coar se sand 200 900 

TOTAL DEPTH 
900 

(B-6-12)2.2add 

Alluvium 
Coarse sand and gravel 6 6 

Sandy loam 2.0 26 

Gray clay 14 40 

Brown clay 28 68 

Silt, sand, and gravel (seepage) 8 76 

Lake - bed de120sits 
Brown clay, sticky 584 660 
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Altitude 
(feet) 

1,971 

1,931 
1,841 

1,251 

1, 101 

1,031 
951 
778 

1, 978 

1, 928 
1,828 

1,458 
1,318 

1, 278 
1, 078 

1, 928 

1,922 
1,902. 
1,888 
1,860 
1,852 

1, 268 



Table 3. -Geologic interpretation of drillers' logs 
of we Us in McMullen Valley-Continued 

Well location and Thickness Depth 
rock description (feet) (feet) 

Alluvial-fan de120sits 
Decomposed granite 10 670 
Sand, water-bearing (hole fitled up 

400 feet within 2 minute s) 5 675 
Gravel, water-bearing 10 685 
C lay and gravel 8 693 
Clay and gravel streaks 8 701 
Decomposed granite 24 725 
Gravel 15 740 
Cemented gravel 5 745 
Gravel, water - bearing 90 835 
Decomposed granite 25 860 
Gravel, water-bearing 10 870 
Hard shell 5 875 
Gravel, water - bearing 25 900 
Hard shell 5 905 
Gravel, water-bearing 5 910 
Hard shell 20 930 
Sand, water-bearing 10 940 
Hard shell 3 943 

TOTAL DEPTH 943 
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Altitude 
(feet) 

1,258 

1,253 
1,243 
1,235 
1,227 
1, 203 
1, 188 
1, 183 
1~ 093 
1,068 
1,058 
1, 053 
1,028 
1,023 
1, 018 

998 
988 
985 



The lake-bed deposits underlie at least 30 square miles and possibly an 
even larger area. The dearth of subsur£~ace data in the central part of 
the valley precludes delineation of the boundary of the clay body. 

Geologic literature on the western part of the United States is replete 
with data concerning lake-bed deposits in the intermontane basins of 
the Basin a nd Range province. Hundreds of ancient lakes have left 
deposits as evidence of their existence. Many of these lakes may have 
developed in basins, persisting only so long as the valley had not been 
filled with sediments up to the level of an outlet. Little is known of the 
climate that caused the lakes to form and then disappear, but it is a 
reasonable assumption that the climate was more humid than at present. 
Blackwelder (1948, p. 11) stated: "For reasons which are unknown, 
there occurred in the Pliestocene epoch at least four and perhaps five 
ages ,~** of much colder climate which induced the formation of glaciers 
on all the higher mountains of the great basin and particularly upon the 
marginal ranges to the east and west. *** During the coldest ages, 
when the temperature was probably *** below the long term average, 
the evaporation was much slower, and hence the region must have been 
decidedly less arid. **':'" 

Thick bodies of clay are present along the GilaRiver in Arlington 
Valley, Salt River Valley, and other areas in southwestern Arizona. 
Ross (1923, p. 9\.), in his treatment of the Gila River, stated: "The 
formation of any such mas s of c lay as appear s to be pre sent in the 
valley of the Gila River must have occurred under conditions very dif­
ferent from those of the present day. Clay sitts are deposited in quiet 
places in the present stream, but that hundreds of feet of clay, mixed 
with only minor amounts of sand, could be laid down by a turbulent and 
variable river like the Gila is not conceivable. It would appear that the 
clay must have been deposited in some quiet body of water such as a 
lake. The record of the presence of the clay is not continuous through­
out the river va l ley, and the c lay may not be a continuous and uninter­
rupted body, It may have been formed in a series of lakes, perhaps 
corresponding to the series of structural valleys that unite to form the 
long, sinuous valley of the Gila." The fine-grained sediments in 
McMullen VaHey may be contemporaneous with the day described by 
Ross. 

The lake-bed deposits in McMuUen VaHey are not considered to be a 
potentia l source of water supply for irrigation because the fine- grained 
material has a very low permeability. Thus ground-water movement 
toward a well is retarded. Although some stock and domestic welts 
obtain water from these deposits, the quantities are small, and the 
water has a higher concentration of dissolved solids than water from 
the other units. 

Alluvium 

The upper part of the valley-fiU deposits in McMuUen VaHey consists 
of alluvium deposited by Centennial Wash and its tributaries in late 
Pliestocene and in Recent time, The aUuvium is composed largely of 
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unconsolidated silt, sand, and gravel; in places, cementation by cal­
cium carbonate has produced layers of caliche. In the central part of 
the valley the alluvium overlies lake-·bed deposits, but elsewhere in the 
valley it overlies alluvial-fan deposits. The contact of the alluvium 
with underlying materials is generally apparent from drill cuttings, 
electric logs, and dritlers! logs. However, the exposed contact of the 
a ltuvium with the a tluvia l-fan deposits mantling the lower slope s of the 
mountains is not so obvious. 

The exposed alluvium a long the channe 1 of C entennia 1 Wash is about 10 
feet thick. Where penetrated by wells, the a Uuvium range s in thickne s s 
from slightly less than 50 feet to about 470 feet. (See fig. 8.) The 
thickest section, as determined from an electric log, is 470 feet in 
welt (B-7-9}l6add. A driller1s log of well (B-7-9)l5cdd indicates that 
the alluvium is about 415 fee t thick, The log of well {B-7-8}32ddd 
southwest of Aguila indicates a thickness of 190 feet. Welt {B-7-8)ldac 
near F orepaugh penetrated 297 feet of alluvium, and we II (B-7 -7)l7add, 
3 mites southeast of Forepaugh, penetrated 161 feet of alluvium. 

According to logs of we lls, the thickne s s of the alluvium average s about 
100 feet in the Wenden-Salome areas and is less than 50 feet near the 
southeastern end of Harrisburg Va lley. In bot h areas the alluvium 
thins to a featheredge along the margins of the valley floor. 

The alluvium is not an important aquifer in the areas of Wenden, 
Salome, and Harrisburg Valley because the water table ties near or 
be low the base of the unit. In the Aguila area many of the dome stic and 
stock wells obtain water only from the alluvium, but irrigation welts 
obtain water from both the alluvium and the alluvial-fan de p 0 sit s. 

STRUCTURE 

McMullen Valley owes its Orlgln to faulting rather than erosion; thus, 
it is a structural va Hey similar to many other s of the Basin and Range 
province. The a linement of the mountain range s and valley area is the 
result of movement along major faults, the mountain block having been 
lifted and tilted in relation to the intervening valley, 

Displacement along a major fault on the west side of the Granite Wash 
Mountains has elevated the mountains wit h re spect to the Ranegras 
Plain, The northeastward atinement of lV1cMullen Valley suggests that 
large scale crossfaulting is responsible for the trend of the Harquahala 
and Harcuvar Mountains. Ros s (1923, p. 176) suggested that the north­
west side of the Harquahala range facing McMullen Valley is a fault 
scarp. The steep southeastward dip of the Paleozoic sedimentary rocks 
in the Harquaha la Mountains (Metzger, 1957, pl. 1) sugge sts that the 
range may be a tilted fault block. Similar conditions may be postulated 
for the Granite Wash Mountains because highly metamorphosed sedi­
mentary rocks in those mountains dip to the northeast, In contrast, 
steeply dipping vo lcanic and sedimentary rocks at the northeast end of 
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the Harcuvar Mountains are tilted to the southwest. Harrisburg Valley, 
which separates the Harquahala from the Little Harquahala Mountains, 
trends northwestward. This small wedge-shaped valley appears to be 
a depressed block that is tilted northwestward. At the narrowest point 
of the wedge, bedrock was penetrated at less than 50 feet, whereas 
we II (B-5-13) 26acc was drilled to a depth of 570 feet without penetrating 
bedrock. 

The bedrock that underlies the sedimentary deposits of the valley 
undoubtedly has an irregular surface of hi g h re lief, which is more 
closely related to the structural history than to the erosional history of 
the area. The outlying granitic mountains, which in the eastern part of 
the area are almost buried by alluvium, and the sequence of steeply 
dipping volcanic and sedimentary rocks are an indication of the com­
plexity of the structure. The attitude of the volcanic rocks in the east­
ern part of the va lley indicate s that bedrock lie s at a relative ly shallow 
depth. This probability is verified by subsurface evidence obtained 
from drillers l logs of well (B-7-7)l7add and (B-7-8)ldac. The former 
penetrated "andesite rock" at a depth of 161 feet and the latter penetrated 
volcanic breccia at a depth of 297 feet and red granite at a depth of 482 
feet. It is significant that, only 2 l/2 miles southwest of well (B-7-8)ldac, 
well (B-7-8)15baa, which is 1,812 feet deep, did not reach bedrock. 

The age of the structural trough occupied by McMullen Valley cannot be 
determined precise lYe Displacement of Tertiary{?) sedimentary and 
volcanic rocks by faulting indicates that much of the major structural 
movement in the area probably occurred during Tertiary time. The 
youngest rocks known to have been deformed are the basalt flows of 
Quaternary age. However, these rocks a pp ear to be only slightly 
deformed, whereas the rocks of Tertiary(?) age have been considerab ly 
deformed. In all probability the elevation of the ranges proceeded step 
by step during an extended period, the displacement occurring along 
pre-existing planes of structural weakness. Displacement may still be 
in progress. 

The configuration of the bedrock is one of the principal factors control-
1 i n g ground-water movement. The relative ly impervious mountain 
areas on the northern, southern, and western sides of McMullen Valley 
prevent subsurface inflow to and outflow from the area, and, although 
the bedrock surface at the southeast end of Harrisburg Valley is higher 
than the bedrock surface in the central part of the valley, it is the low­
est part on the "rim" of the bedrock basin and so is the overflow lipfor 
ground water. 

GROUND WATER 

Occurrence 

The principal ground-water reservoir in McMullen Valley consists of 
the valley-fill deposits that occupy the structural trough between the 
mountain ranges, 
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The porosity of the material within the ground-water reservoir deter­
mines the amount of water that can be stored. Porosity is the percen­
tage of the total volume of the material that is occupied by interstices 
or pore space and is dependent upon the shape, arrangement, degree of 
sorting, and cementation of the component particles. Thus, an uncon­
solidated materia l ·consisting 0 f well-rounded, we 1 l- sorted, loose ly 
arrayed particles has a high porosity. Unsorted material has a low 
porosity because fine-grained material reduces the size of the voids 
between the larger particles, 

The valley fitt is saturated up to a surface referred to as the "water 
table II, and the water occurs chiefly under nonartesian conditions. The 
buried parts of the mountains are relatively impermeable and so are 
effective barrier s to the movement of ground water out of the va Hey 
fill. The buried bedrock ridge at the southeast end of Harrisburg VaHey 
contro ls the general elevation of the water table in the entire area of 
investigation. The water table has a gentle slope to the southwest con­
forming generally to the topography of the land surface. However, the 
1 and-surface gradient is greater than the water-table gradient, and 
thus the depth to water increases northeastward along the valley floor. 
The depth to water also increases lateraHy from the axis of the vaHey. 
The average depth to water in the Aguila area is about 375 feet; in the 
Wenden area it is about 180 feet, if shallow water bodies perched on 
clay beds are discounted. (See p. 95.) The depth to water i1). the 
Salome-Harrisburg Valley area ranges from about 150 feet, just 1 mite 
north of Salome, to about 40 feet near the "narrows'l dam. 

The configuration of the water table may be depicted on maps by contour 
tines based on the altitude of the water level in nonartesian welts. Such 
maps show the general direction of ground-water movement. Some 
such maps also indicate areas of recharge and discharge, major differ-· 
ences in the permeability of the water-bearing materials, and the loca­
tion of sub- surface barrier s to ground-water movement. 

Under natural conditions of recharge and discharge, the shape and alti­
tude of the water table in McMullen Valley are relatively stable for long 
periods. Man-made changes in the hydrologic regimen, such as pump­
ing irom wells, may cause significant corresponding changes in the 
configuration of the water ~able. Withdrawals by pumping, for example, 
result in the formation of a cone of depression in the water table in the 
pumped area. The lateral extent of such a cone depends on the quantity 
of water pumped, the permeability of the materia l that surrounds the 
we U, and un de r some conditions the amount of water avaitab le for 
replenishment of the dewatered sediments. 

Where adequate data were ~.,~ailable, water-table maps and graphs were 
prepared for parts of McMullen VaHey-the Salome-Harrisburg Valley 
and Aguila areas. The data are shown graphically in two ways, by 
hydrographs for selected welts which show changes at a single point, 
and by maps prepared for the se lected periods. The maps were drawn 
for periods in which irrigation was near minimum for the year. 
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In 1951, the altitude of the water table at measured wells ranged from 
about 1,811 feet in the Aguila area to 1,642 feet at the southeast end of 
Harrisburg Valley. The water-table gradient, 0 v e r about 32 mites 
along the axis of the valley to the narrows, averaged about 5 feet per 
mile. The data available on the Salome-Harrisburg Valley area for 
this period show the water-table gradient to be about 18 feet per mile. 
Thus, the slope of the water table between Aguila and Salome was about 
1 1/2 feet per mile. The water table has a very low gradient throughout 
the Aguila area, The shallow slope suggests that the rate of ground­
water movement in the valley-fill deposits is very slow under natural 
conditions and indicates that little recharge occurs. Inthe Wenden area 
sufficient control data are not available for 1951 to depict the water 
table. The data from 8 wells provide the basis for very generalized 
contours of the water table in the Salome-Harrisburg Valley area in 
1951 (fig. 9). The southeastward trend indicates ground-water move­
ment parallel to the trend of Harrisburg Valley. The close spacing of 
the contour lines toward the lower end indicates a steep gradient. This 
increase in s lope was neces sary to move the ground-water inflow to 
Harrisburg Va lley through the narrow discharge point at the southeast 
end of McMullen Valley. 

The configuration of the water table as depicted for 1951 is, in general, 
as sumed to be the original form of the ground-water surface in the 
area because the aquifer in McMullen Valley probably was in effective 
hydrologic balance for many years prior to that year. 

Subsequent ground-wa t e r development for irrigation in the Salome­
Harrisburg Valley and Aguila areas caused major changes in the water 
table. These changes are reflected in the hydrographs of observation 
we lls and the maps of both areas. 

A comparison of the water-tab le contour maps prepared for 1951 (fig. 9) 
and October 1958 (fig. 10) for the Salome-Harrisburg Va Lley area shows 
the significant change s. The gradient of the water tab le increased from 
an average of abou t 18 feet per mile in 1951 to about 24 feet per mile in 
October 1958. The slope was steepest in Harrisburg Valley, where the 
potentia 1 vo lume of saturated sediments is least, near the narrows, and 
pumping has been more concentrated. 

Dec lines of water levels in se lected we lls are shown on the hydrographs 
(fig. 11). The water level in well {B-5-12)32adb declined 42 feet from 
1952 to October 1958. The use of this we II and several others has been 
discontinued owing to the insufficient water supply, and sorne shallow 
wells have gone dry. The decline in well {B-5-13)9ddd near Salome 
was 7 feet from 1951 to 1958 (fig, 11). A reversal in gradient is indi­
cated by the altitude of the water level in welt (B-4-12)5baa at the nar­
rows; in May 1958 the latitude was 1,625 feet, which was 25 feet higher 
than that of the upstream well {B-5-12)32adb (table 4), 

The water-.table map of the Aguila area for April 1958 (fig. 12) shows 
an elongated con e of depre s sion which extends southeastward. The 
cone of depression widened considerably between April 1958 (fig. 12) 
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Table 4. -Description of wens in McMuUen VaHey 

Location: See p. 9 for explanation of well-numbering system. 
Type of well: Ct, cable tool; R, rotary: Dg, dug. 
Depth to water: Reported depths indicated by (r). 
Type of pump: C, cylinder; J, jet; N, none: T, turbine. 

Location Owner or operator 
Type 

of 
wett 

IB-4-l2) ___ 1 Ct 
5aa I D. M. Brown-------------

Sbaa 

IB-5-lZ) 
6cab 

----do 

H. 

30bcc i I D. p. McGarvin 

30bcC2 

-do-

Ct 

-do-

-do-

Year 
completed 

1958 

1930 

1950 

1955 

30da D. M. Brown---------------- .---- • ---------

30db Unknown -do- 1952 

30dcc D. M. -do- 1951 

30dd ----do -do- 1952 

31aaa 

31aab ----do 

--I-do-
---- -do-

1952 

1951 

31ab1 
. ____________________ I-do- , ---------

31ab2 Fred Mittel' ----- I -do- 1951 

Reported 
depth of 

well 
(feet) 

730 

240 

250 

300 

98 

340 

500 

174 

400 

265 

173 

300 

35 

Diameter 
of casing 
finches) 

22 

20 

16 

16 

16 

20 

16 

16 

16 

16 

14 

Reported 
length of 
casing 
(feet) 

Uncased 

54 

98 

154 

200 

150 

Reported 
zone of 

perforated 
casing 
(feet} 

-----

--------

--

---

48_98 

----

-------

0-154 

50-200 

47-150 

----

----

------

Type of power or fuel: D, diesel; E, electric; G, gasoline; NG, natural gas; W, wind. 
Rate of discharge: All figures are rounded. Reported yields are indicated by (d. 
Use of well: D, domestic, I, irrigation; Ind, industrial, N, none. 0, observation; PS, public supply; S, stock. 
Remarks: Ca, sample collected for che=ical analysis. 

Depth to water 
belOW Land 

surface 
(feet) 

Date of 
water-level 

measurement 

Altitude of 1 Rate of 
land surface Horse- discharge 

(feet} power (gptn) 

Date of 
discharge 

measurement 

Use 
of 

well 
Remarks 

340(r) 1958 

375 9-10_58 

342 10-7-58 

41 5-8-58 

77 2-2-51 

69 1_21_57 

77 5-30-58 

48 10_10_58 

42(r) 

41 

54(r) 

62 

56 

64 

130 

134 

98 

100 

35(r) 

9Z 

50(r} 

95 

115 

47(r} 

40(r) 

104 

109 

100 

105 

102 

Dry(r) 

7- -50 

2-22-51 

3-4-55 

9-30-57 

11-28-56 

10-7-58 

1:.16-57 

10-7-58 

5-4-57 

10-7-58 

7-21-51 

1-16-57 

1-15-52 

2-27-53 

1-16-57 

2-20-52 

10_10_51 

1-16-57 

10-7-58 

1-16-57 

5-8-58 

10-7-58 

1,664 N 

1,666 N 

1,840 C 

1,746 T 

1.744 C 

1,758 N 

-----1 N 

1,718 

1,739 

1,714 

1,718 

1,719 

T 

T 

T 

N 

N 

N 

N N 

N N 

G 

E 25 

E 

N 

N 

E 30 

E 25 

E 75 

N 

N 

N 

4501r) 1--

-------- 1-

-------- 1-

3501r) 1------------
500(r) 

400 7-29-57 

N 

N 

-------- 1 ------------1 D 

Ca 

-------- 1 ------------1 N 1 Never tested. Drilling tools 

-------- 1------------1 N 

400 7-29-57 

250 7-29-57 

2,100lrl, 1------------
1,800(r) ------------1 N 

lost in hole. Reported to have 

struck granite. 

Ca 

Ca 

Ca 

-------- 1------------1 N 1 Reported to have struck granite. 

I ------------1 N 1 Granite at 35 feet. Dry hole. 
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Table 4. -Description of wells in McMullen VaHey-Continued 

Location Owner or operator 

(B-5_121 
31ab3 I ----do 

31ac ---_do 

31ad ____ do 

32acb I A. 

32acc I ---_do 

32adb I D. M. 

32add I - - -do 

33cbd I A. Nord 

{B-5-13} J Churchill leba 10. . 

Type 
of I Year 

well completed 

-do- 1951 

-do •• 1 1952 

------ I -do_ 1944 

-do- 1952 

------ I Dg 1921 

1952 

Ct 

-do- 1940 

Dg 

Ct 1958 

2baa D. Anderson---------------- I -do_ 
I 

1955 

-do- 1957 

Zcaa IT. Saunders -do- 1954 

Zdad1 \ Eli McCaslin Ct 1955 

Reported 
depth of 

well 
{feet} 

30 

101 

72 

52 

36 

80 

136 

135 

34 

730 

300 

692 

265 

340 

Diameter 
,of casing 
(inches) 

10 

10 to 8 

20 

96 

16 

24 

12 

20 

16 to 12 

18 to 12 

12 

Reported 
length of 
-casing 

(feet) 

101 

72 

52 

Reported 
zone of 

perforated 
casing 
(feet) 

50_100 

12-72 

32-50 

--------1-----

--------1-----

400 1-----

374 

1-----

160 1----__ 

340 96-340 

Depth to water 
below land 

surface 
(feetl 

Dry(r) 

b8{r) 

Date of 
water-tevel 

measurement 

-------

8_ -52 

Dry 10-7-58 

32 3-26-46 

35 2-22-51 

Dry 1-16-57 

31{rl 4-6-52 

l8(r) 5- -21 

19 3-26-46 

24(r) I 10_26_50 

Dry 1_16_57 

53 2-27-53 

64 7_20_53 

69 3-29-54 

90 2-7-55 

98 1-16-57 

98 3-13-57 

99 1_31_58 

98 5-8-58 

99 8-22-58 

99 8-29-58 

95 10-7-58 

41 10-10-51 

101 1-16-57 

28 2-22-51 

Dry 1-16-57 

107 6-17-58 

106 I 10-10-58 

140 1-17-57 

145 10_17_57 

145 1-29-58 

147 I 10_10_58 

105(r) 11-30-56 

116 1-9-57 

118 1-29-58 

120 I 10_10_58 

96{rl 7- -55 

103 5-14-57 

104 .7-30-57 

Altitude of Use 
land surface of Remarks' 

(feet) welt 

N N N I Dry hole. 

C E 3.5 35(r) N 

1,722 N N -- I N I Granite at 60 feet. 

N I Granite at 50 feet. 

1,698 N N --- I N I Welt dry in 1953. 

1,698 N N ---- I 0 I Unused irrigation wetl. 

1,697 T E 20 150 1-22-57 Ca 

1,670 N N N 

1,858 T NG 150 

1,898 T G 200 2,500(r) Ca 

1,874 N N N 

1,859 T G 65 700(r} Ca 

r"' ___ .L!_ .......... ....::l 
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Table 4. -Description of wens in McMuHen VaHey-Continued 

Location Owner or operator 

IB_5_131 
ldadz. I ----do 

Type 
of 

welt 

----- I -do-

Reported 
Year I depth of 

c01TIpteted welt 
{feet) 

1956 200 

4cbb" I H. L. Kirchener ---- I -do- .--------- 350 

4ccb ----do --- I -do- 1956 350 

4ccd -do- 202 

5adq I D, P. -- I -do- 1949 355 

5adc2 -do- 152 

-do- 1958 300 

Scbb V. B. Croaff R 1958 550 

Ct 1958 755 

9dcc Shefflers 1919 185 

9ddd D. Wiley- Ct 1944 140 

lOhbb i R. Dunlevy------------------ I -do- 1957 504 

lOcad I Chuck A Luck Cafe ----------- I -do- 1955 150 

IOcdal Ie. o. Walker- _______________ '-do- 1948 220 

lOcdaz. I Schuler -do- 1951 165 

Reported 
Diameter 1 length of 
of casing casing 
{inches} (feet) 

200 

Reported 
zone of 

perforated 
casing 
(feet) 

180_200 

14 -------- 1------

16 350 30-350 

355 220-258 

313-355 

16 550 

12 

20 

20 504 160-499 

150 0-150 

200 160-200 

165 90-165 

Depth to water I Date of I Altitude of Fum 
below land water-level land surface Type Power I Horse-

surface nleasurenlent (feet) pOwer 
(feet) 

9S(r) 1-24-56 1--

104 11-27-57 

208 3-25-55 

211 10-11-57 

216 10-10-58. 

180(r) 4- -56 

201 10-11-57 

205 10_10_58 

195{r) 

215(r) 

Dry 

228 

3-27-46 1---

7- -49 

3-7-57 

5-8-58 

Dry 10-10-58 

259(r) 7- -58 

135{r) 3_27_46 

136 1_24_57 

107 1_6_45 

107 6-11-45 

107 10-3-45 

107 10-20-48 

108 7-6-49 

108 7_31_51 

109 7-16-52 

109 2-26-53 

109 7-21-53 

109 2-8-55 

111 3-15-56 

111 1_22_57 

112 1-30-58 

115 10-8-58 

148 11-4-57 

148 1-29-58 

151 10-10-58 

951rl 

107 

971rl 

107 

107 

11- -55 

1-25-57 

1955 

5-7-57 

1-25-57 

1,964 

1,953 

1,978 

1,981 

2,018 

1.888 

1.866 

1.904 

1,863 

1,862 

1,863 

C E 1.0 

T E 75 

T E 150 

C E 

T E 7.5 

N N 

N N 

T E 5.0 

T E 

N N 

T E 1.0 

T D 30 

T E .75 

Rate 0:£ 
discharge 

(gPnl) 

900 

1,600(r} 

50{r) 

625(r) 

2,600(r) 

ReITlarks 
Date 0:£ I Use 

discharge of 
measurement well 

------ 1 D 

3-30-54 Ca 

----

-----1 D 

------ D 

------ 1 N 

Welt cleaned out April 1958. 

----- Not in use. 

--- I D I Ca 

-- __________ I D,O 

D 

Not in use. 

D 
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Table 4. -Description of welts in McMuHen VaHey:""-Continued 

Location Owner or operator 
Type I I Reported 

of Year depth of 
well completed well 

fc('t) 

~ 
lOcda3 -do- 1957 327 

lOdba I c. o. -do- 1958 

lOdhc I H. Nichotls------------------ I -do- 1955 155 

Ilbaa I N. M. Hughes _do_ 1958 

lZabb IT. Dg 150 

14bbbl R 1948 301 

14bbbZ C, 180 

14cbb Dg 100 

15bab I w. C, 1957 66Z 

15bc -do- 1958 143 

15eRl I Leo Stein----_____ _ 1924 1Z8 

15ca2 I c. E. Billings --------------- I Ct 1956 ZZO 

15c8. I High -do- 1955 ZOO 

15dda I Arizona Public Service Co.---- I R 1957 180 

16aal IE. V. Haydis .--------------. I Ct 1939 15Z 

16aa2 I Taylor Estate---------------- I _do_ 300 

16aa3 I J. F. Passey---------------- I -do- 1945 150 

16a13.4 -do- 1943 150 

16a8.5 I Charles E. Martin ----------- 1 -do- ISS 

16abl -do- 1928 350 

16abz 1906 Z37 

16add I J. King C, 1948 150 

16bab I Unknown 1926 

16ddb I R. K. R. Ranch-------------- I Ct 1957 330 

17dal I Dupler --------------.-------

17daz I Monty's Gas Station ----------

Diameter 
or casing­
(inches) 

12 

16 

14 

18 

18 

54 

20 to 16 

10 

18 

10 

16 

3Z7 150-327 

ISS 

301 93-301 

180 

66Z 

zzo 85-220 

zoo 30-200 

180 

15Z 

300 

zo 

zo 

ZO 

350 

ZZ5 

330 100-330 

llO 

108 

103(1'] 

108 

70-80(1'] 

1-29-58 

10-8-58 

4- -55 

10-8-58 

11- -50 

Dry 4-17-57 

75 1-8-57 

80 I 10-10_58 

70(1'] 9- -48 

74 1-8-57 

40(1'] 11- -50 

55 3-26-46 

60 2-23-51 

62 1-16-57 

64 I 10-10-58 

99 4-26-57 

103 6-17-58 

103 I 10_10_58 

80(1') 11_ -50 

79 1-24_57 

84 10_7_58 

83 12-6-56 

75 4-25-57 

106(1') 4-6-54 

115 5-14_57 

llZ 2-1-57 

109(1') 1952 

112 2-1-57 

105(1') 1943 

121(1') 1929 

125(1') 1906 

148 1-24-57 

139 1-24-57 

99 4-25-57 

T 

T 

1,861 T 

N 

-----------. N 

1,831 

1,830 

1,816 

1,853 

1,843 

1,834 

1,836 

1,804 

1,878 

1,894 

T 

T 

C 

T 

T 

T 

T 

T 

N 

C 

N 

T 

C 

T 

T 

T 

C 

N 

N 

T 

T 

E 

N 

E .75 

N 

N 

N 

N 

w 

NG 1200 

E 

E 7.5 

E 1.0 

E 15 

N 

E 1.5 

N 

E 

E 1.0 

E 

E 

E 

E 

N 

N 

E 1.0 

E 1.0 

Remarks 
Rute of I Date of lese 

discharge discharge of 
(p-nrn) measu1'ement welt 

2,500(1') 

3, 100{r} 

400(rl 

190(1') 

120{r) 

110(1'] 

N I Not in use. 

D ICu 

N 1 Not in use. New well. 

N I Caved. Not in use. 

Not in use. 

Do. 

Cn 

Cn 

D 

D 

D 

PS I Ca 

N I Power- substation ground. 

D I Cn 

N I Not in use. 

D I Do. 

D I Do. 

D 

PS I Town of Salome. 

PS I Town of Salome. Ca 

D I Ca 

N I Not in use. 

Do. 

D 

D 
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Table 4. -Description of weBs in McMuHen VaHey-Continued 

Location Owner or operator 
Type 

w~il Icom:~:;ed 

(B_5_13l 
17dq I White Distributing------------ I Ct 1950 

17dc2 1 Whiting Brothers _____________ I -do-

19bcd I J. -do- 1935 

19dbc I K. Mark 1931 

ZObo. I R. 

21dec I R. K. R. Ranch ______ _ Ct 1952 

2.Zcbc I Gray __ 

23hdu \ T. Brown Ct 1955 

23dcq I s. -do- 1943 

23dcC2 ----- I -do- 1916 

23d':::C3 ---- I-do-

25abb I H. ! -do- 1955 

2.5uhc 

250.d I Unknown 

25ddb I J. 

---I Ct 

--- -do-

1949 

1952 

2. 26acc I A. Liedi" --- I R 1954 

26dcc Gt 1957 

2,7bcc ---- I R 1953 

Reported 
depth of 

well 
(feet) 

Z05 

180 

2" 
411 

zoo 

550 

80 

100 

365 

100 

300 

100 

110 

570 

998 

917 

Diameter 
of casing 

(inches) 

16 

20 

20 to 16 

20 

20 

Reported 
length of 
casing 
(feet) 

260 

550 

80 

10 

570 

608 

Reported 
zone of 

perforated 
casing 
(feet) 

Depth to water 
below land 

surface 
(feet) 

Date of 
water-level 

measurement 

-----------1--

210-260 

132-550 

60_80 

368-608 

156 2-1-57 

200 2_22_51 

165 3-27-46 

145 3_27_46 

153 2-22-50 

132(r) 12- -52 

158 11_23_56 

158 1_29_58 

163 I 10-10-58 

III 1-6-45 

112 6-11-45 

111 10-3-45 

III 2_19_46 

ll2 7-6-49 

ll2 8-1-50 

H2 2_21_51 

111 7-16-52 

116 5-4-57 

116 1-29-58 

55(r) 

60(r) 

2- -55 

1943 

71 5_14_57 

60-70(r) 11-23-56 

81 I 10-10-58 

60-70(r) 11-23-56 

40-50(r) 8- -55 

1--
40-50(r) I 1949 

64 11-28-56 

92 1-7-57 

88 I 10-10-58 

89 7-9-57 

86 1-29-58 

87 I 10-10-58 

162 3-25-55 

162 3-15-56 

166 11-23-56 

168 4-12-57 

168 10_11_57 

Altitude of I Pump I Rate of 
land surface Type I Power I Horse- discharge 

(feet) power (gpm.) 

Date of 
discharge 

measurement 

U" 
of 

well 

1,958 

1,922 

1,893 

1"7 

i7' 0 

T 

T 

C 

T 

T 

T 

E 

E 

G 

E 

E 

E 

_________ 1 ____________ \ D I Not in uoe. 

_________ ____________ D ea 

_________ ____________ D 

10 60(r) ___ I D I Ca 

N J Not in use. 

60 500 7_29_57 C. 

Remarks 

1,862 C -----, ------ ,---------1-- _____ I D,O I Domestic well not in Use. Obser-

1,791 

1,796 

1,796 

1,797 

1,761 

1,750 

1,804 

1,803 

1,904 

G 

T 

G 

C 

T 

C 

T 

N 

N 

E 1.0 

w 

E 15 

E 

w 

E 1.0 

E Z.o 

E 100 

N 

N 

vation well until 10-10_58. 

D 

---------1----- D I Cn 

400(r) 

---------1-- ----- ID, S 

1 ______ :::::: ID~S 
18(r) D I Ca 

---------1-- - ____ ! I· I Cn 

Not in use. 

450(r) ° I Do. 

I I 

ttmm,rtl. 
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Table 4. -Description of wells in McMuHen Valley-Continued 

Location Owner or operator 
TyPe 

of 
wen 

~ 

19a.cd --------- I _do_ 

19cbd I Unknown 

19dbb I W. Stephens --- J Ct 

-do-

21dc Unknown Dg 

2Zadd I WitUnm Sudden --- I Ct 

29cdc I Daseo Mines, Inc. ----------- l-do-

31add 'J. R. Wood--------- ________ _ 

31bbb I Don Anderson---------------- I Ct 

3Zbbc I Wenden Water Works _________ I ___ _ 

~ 
Z4bbb I Unknown ------

ZBdd 

(B-7-7J 
17add I Town of Wickenburg: - _________ I Gt 

17ddc \5. E. Thrasher ______________ I-do-

CB_7_81 
Ida" I Farmers Investment Go. _____ _ Ct 

Reportedl 
Year I depth of 

completed wen 
feet 

1933 207 

1933 550 

1956 1, 000 

135 

Diameter 
of casing 
(inches) 

12 to 6 

16 to 12 

36 x 48 

1957 943 'Z2.tolOto16 

1957 710 16 

500 

1957 915 I 20 to 16 

1916 778 10 

1950 700 12 

1943 300 

1942 966 

1945 580 

1916 466 10 to 6 

Reported 
length of 

casing 
!feetl 

207 

I, 000 

943 

710 

705 

Reported 
ZOne of 

perforated 
casing 

fectl 

177-207 

120_710 

245-285 

480-580 

Depth to water 
betow tand 

surface 
(ff'et 

Date of 
water-level 

measut'ement 

216 1-28-56 

217 I 10-10-58 

146-_ 2.-2.2-51 

148 1-30-57 

148 I 10-11_57 

155 2-22-51 

---

168 11-27-56 

189 (10-11-57 

183 1_28_58 

185 I 10-10_58 

104 1_8_57 

103 I 10-21-58 

168 6-18_57 

168' 1-29-58 

175 7-2-58 

174 I 10-21-58 

87 4-23-57 

78 1-6-45 

79 6-10-45 

80 10-3_45 

81 2-19_46 

87 6_9_48 

85 I 10-20-48 

86~ 7-6-49 

134 10-1-57 

133 1-29-58 

136 I 10-10-58 

117(r) 3-2.7_46 

108 1_11_57 

244 5-14-57 

245 1-29-58 

244 5-30_58 

255(r) 2-16-43 

480(l.") 4- -56 

487 5-2-57 

Altitude of 
land surface rType 

{feetl 

1,936 C 

N 

1,940 

T 

1,896 N 

1,928 N 

1.874 T 

N 

1,886 T 

1,873 T 

1,999 N 

C 

T 

2,419 T 

----1----------- T 

Pu= 
POwel." I Horse­

powel." 

E 1.0 

N 

D 80 

N 

N 

E 40 

N 

G 

E 10 

Rate of 
discharge 

(g:pm) 

Date of I U,. 
discharge of 

measurement wen 

D I Gil 

Remarks 

:::::::::1::::- N I Well dry in 1957. 

500 6_6_57 Cn 

---------1---- Not in use. 

2,OOO{r) 1- __ Do. Ga 

::::::::: I::: Ind 

N I Not in Use. 

1,600(r) Cn 

PS I Ga 

N ------ ,---------1---- N I Not in usc. Never tested. 

G ---------1----- Not in use. 

E 80(r) 1--- D I Ga 

E ---------1--- D I Ga 

E 10 1-- D 



lit 
o 

Location 

<B-7-sl 
Idac 

12abb 

L.. llccc 

Owner or operator I Type 

0' 
well 

-do-

-do-

15baa I Wileo Produce Co. _____ • _____ I R 

16aaa -do-

l8ce I Farmers Investment Co •. -----

20ddd I A. T. Ct 

27dd I w. N. 

28add I Hogue-M-eDanie\s Ct 

29ddd R 

30daa I Tattey Ranch -do-

31drld I Hogue-McDaniels Ct 

32ndd -do-

32ccc I TaHey Ranch -do-

32ddd I Hogue-McDaniels Ct 

fB-7_9} 
4bbb I Farmers Investment Co. ------ ( R 

4cbb -do-

9aaa -do-

10aan I Aguila Farms_ - ( -do-

llaan 

lladd R 

llbaa -do-

llddb 

lZaaa Ct 

Table 4. -Description of wells in McMullen VaHey-Continued 

Year 
compteted 

1953 

1915 

1958 

1958 

1900 

1958 

1958 

1957 

1957 

1958 

1958 

1935 

1958 

1957 

1957 

1957 

1958 

1954 

1956 

1958 

1958 

Reported 
depth of 

well 
(feet) 

499 

562 

510 

1,812 

1,627 

400 

1,000 

388 

300 

1,7Z0 

1,620 

300 

300 

46Z 

1,265 

1,650 

1,650 

1,650 

1,420 

1,020 

1,317 

1,450 

431 

1,415 

Diametex 
of casing 

{inches} 

2.0 to 16 

20 to 18 

20 to 12 

20 to 12 

20 

20 

20 to 18 

Reported 
length of 
casing 
(feet) 

1,627 

1,000 

1,720 

Reported 
zone of 

perforated 
cusing 
(feet) 

400-1,627 

480-565 

568, I, 000 

400-1, no 

1,620 1 __________ _ 

300 

300 

462 

1,265 500-1,140 

1,145-1,265 

20 to 12 I 1,650 400-1,650 

20 to 12 1,650 400-1,65 0 

20 to 12 1,650 400_1,650 

20 to 12 1,420 300_1,420 

16 to 12 1,020 380_1,014 

20 1,317 250_1,317 

20 to 12 1,450 \ 300_1,450 

20 
r -----------1 

Depth to waterl Date of 
below land water-level 

surface measurement 
ffeet) 

442(r) 10-3-58 

435 7-26-58 

433 10-2-58 

412 9_30_58 

417 10-4-57 

417 4_15_58 

380 4-2.5-57 

387 6-5-57 

388 1-28-58 

388 4-17-58 

388 9-30-58 

400 10-23-58 

387(r) 1955 

418 6-13-58 

338 2-18-57 

348 11_4_57 

375 4_ 9-58 

375 10-22-58 

349 10_8_57 

347 4_9_58 

340 3-8-57 

354 4-9-58 

374 10-1_58 

385 1-10_57 

379 1-10_57 

392 10-22-58 

383 10_2_58 

418 6-27-58 

Attitude of 
land surfacE.­

(feed 

2,246 

2,236 

2,198 

2,224 

2,225 

r-f,1;9 

2,218 

2,226 

2,219 

2,227 

2,138 

2,130 

2,146 

2,174 

2,195 

2.189 

2,186 

2,217 

I Pump I Rate of 
Type I Power I Horse- discharge 

poweJ;" (gpmJ 

Date of 
discharge 

measurement 

T E 

N N 

N N 

T G 

C E 

N N 

T E 

N N 

N N 

N N 

T E 

T E 

T E 

T E 

T E 

T E 

T E 

T E 

300 

400 

300 

300 

400 

400 

300 

7.5 

15(r) 

2,600(r) 

Z.500 

1,200 

1,500 

2,000 

3,200(r! 

2,300 

3,OOO(r) 

2,200(r) 

5-6-58 

8_6_58 

4-16-58 

4_16_58 

7-30-57 

2,400 12-24-56 

2,600 5-6-58 

3,200ir) 

3, 200(r) I 

u,. 
of Remarks 

well 

D,S 

N I Caved. 

Not tested. 

Dry hote, 

Well incomplete. 

Co 

Well incomplete. 

Do. 

D I Ca 

Granite at I, 240 ft. 

Co 

Co 

Co 

C. 

Co 

Newwetl. 

D 

New welt. 



l11 ..... 

Location Owner ot" operator 
Type 

of 
wen 

m±:2l 

12dad ······-1 R _______ Ct 
14.o.ba 

14cc: I A. T. &: S. F. R. R. --------- , ----

14dd.!l ! u. S. Manganese C.orp. ------- I Ct 

15cdd [Farmers lnvestinent C/). ______ [ _do_ 

16add I ----do ..•... I R 

16ddd ----------
17dcd (H. B. Gal'rin Co. R 

2.1dc I Unknown -------

ZZbc I Ret-d &: Hoyle Enterprises, Inc. I Ct 

24uaB. J Norton I\, McEl:roy------------ I R 

24bbb I Bur:ro 3im. Mote! c, 

25bbd I UnknoVlrYl --------
H. C. 

~ 
13<;:dd I F"'rm",,,",, Inv(,strnent Co. _____ _ 

16ddd 1 ----do" 

l<)ad<; ---------
3-3ddd G\adden Hll.thtna.<;ner __________ \ Ct" 

36bbb Fa.rmers Investment Co. _____ _ 

IB-7_1)} 

------------~~~~~~ I-:~-
BOd I Unknown 

Z7da I Unknown 

IB-8-al 
30ddd I Mal:lon Mines, Inc. ---- _______ I Ct 

Table 4. -Description of wens in McMullen Valley-Continued 

Reported 
Year I depth of 

completed weU 

1958 

1954 

1910 

1949 

1957 

1957 

1957 

1947 

1958 

1953 

1910 

1958 

1950 

1949 

1949 

1956 

/feet) 

1,205 

717 

450 

475 

75D 

1,660 

387 

1,610 

372 

,ao 

1,562. 

413 

398 

325 

360 

435 

42D 

45D 

34D 

57D 

Diameter I Reported 
of casing length of 
(inch~sl casing 

ffeet) 

20 to 12 

2D 717 

13 to 10 

ID 45D 

20 75D 

20 to 12 1,660 

20 to 12 1,610 

lBD 

20 to 12 I 1,562 

10 

42D 

Reported 
zOneo! 

pe:dol'a.ted 
casing 

(feet) 

385_415 

425-412. 

357-388 

Depth to water I Da", of 
betow land water-level 

SUJ:"face Ineasurement 
(feet) 

41Z 9-29_58 

4D7 

365 

369 

355(rJ 

9-29-58 

3-31-54 

6_19_57 

1936 

357 4-10_42 

425-44a I .. -.......... I -.......... . 
385-700 '43 2-25-57 

352 4_9'r58 

40(}"l,660 336 5-1-57 

342 4-9-58 

338 5-23-57 

"a 3_2.5_58 

337 4-9-58 

I············· 
347 2-2.l-51 

355 10_3_58 

450-1.562. 392fr} 2.- _58 

360k} 12- -53 

365 I lJ._26_57 

366 2-20_51 

Dry 7-6_49 

365_800 305 9_11_58 

305 10-Z_58 

3-8-57 

7-17_58 

10_l.Z_58 

I············· 
393 2.-2.0_51 

398 11- 0 _57 

350{r) 11- -49 

3BS 2-20-51 

/ ........... . 

227 10-24_57 

227 9-23_58 

470t.d 1949 

Altitude of I Pump I Rate of 
land SUI:fac:e Type ! Power I Horse- discharge 

(feetl power {gpm} 

Date of I Us. 
discharge of 

meaSl,lrement wen 

2,214 

2,177 

2,167 

2,153 

2,145 

2,147 

2.,145 

2,155 

2,196 

2,110 

2,017 

Z,048 

2.,204 

2,193 

2,026 

2.,284 

T 

T 

T 

T 

T 

c 

T 

N 

T 

T 

T 

N 

N 

N 

c 

c 

c 

N 

c 

E 

E 

E 

E 

E 

E 

E 

N 

E 

E 

E 

N 

N 

N 

w 

w 

E 

w 

G 

N 

G 

'OD 

3,OOOld 

2, aoair) 

lSO(rl 

Do. 

c. 

Ps I Gu.. Town of AguUI.l,. 

7.5 I :---------1------------ I N I Not in use. 

4DD 

4DD 

7.5 

.DD 

7. D 

4DD 

3.D 

2.700 

Z,500 

3,2.00 

3.300 

3,OOO(r) 

3,200 

3 .. Goo(d 

7-30-57 

4-Z'9-58 

7-30_57 

5-2_58 

4-29-58 

.. -...... / ...... -

c. 

c. 

D 

c. 

N I Not in use. 

D I Gn 

D 

Not in use. 

N 

········-1 ............ I I / New we!!. 

.••..• , ......... \ - ••.. _ ..•... 1 5 

N I Nat in use. 

7. D 



Table 4. -Description of wells in McMullen VaHey-Continued 

Reported 
Typ' Reported Reported zone of Depth to water I Date of I Altitude of I pum, I Rate of I Date of I Use 

Location I Owner or operator I of Year depth of Diameter leng-thof perforated Remarks 
well COInpleted well of casing C<lsing casing 

below land water_level land surface Type I Power Horse- discharge discharge of I 
surface measurement (feet) power (gpm) measurement well 

(feet) (inches) (feet) (feet) (feet) 

fB;:c-:l I Pearl Ward __ nnn_nn _____ Ct 1945 428 379 1-9-57 2,190 1 T 1 E 1 10 1 ---------1------------ 1 D 

380 1-28-58 

384 10-3-58 

27dcc I Formm lnmtm,nt Co. ------1----1---------1--------1--------1--------1----------- ------------- ------------

~~~~~~~~~~~~ I ~ I Gil. 3laaa ____ do -------------_________ Ct 1954 1,352 20 to 12 1,352 375-590 3S4(r} 4-19-54 2,166 T E 250 2,150{r) 

600-1,340 1,600 7-30_57 

32baa I ____ do ------------- _________ R 1955 1,003 20 to 16 1,003 418-1,003 365 12-14_56 2,166 T E 150 1,400(r) ------------1 I 1 Co 

380 4_9_58 900 5_2_58 

::::b 1 :::::::::::::::::::::::::::: 

410 ------------- ------------ N N ---~:;:-:~--I N 1 ::t m u,e. 
Ct 1956 831 1O 831 390-810 356 11-19-56 2,164 T E 125 700 

376 3-25-58 

374 4-9_58 

IJl 33ddd 1 Forme" lnv'"tment Co. ------1 R 

1 

1957 1,650 120t012t081 ,, 650 1 400_1,650 1 348 2-25-57 2,152 I T I E 1200 I 1,800 4_30_58 1 I 1 Ca 

N 357 11_4_57 

368 4-9-58 

34bdd I ____ do - _____________________ 1 ----I --------- 1 400 1 20 1--------1-----------1 354 3-27-46 2.,158 1-----1-----1------1---------1------------1 N 1 Ob"rvation weH until 2-8-55. 
354 7-31_50 Caved in. 

354 7-31-51 

354 2.-26_53 

354 3-2.1-53 

354 4-2-54 

355 2-8-55 

<B_a-Iol 
l.Zcb Devetco, Inc. ---------------- Ct 1953 600 430(r) ------------- N N ---------1------------1 N I Not in u". 27dc ----do------------- _________ 451 451 430(r) ------------ C G --------- ------------ D,S 

S5bbb ____ do ------------- _________ R 1958 1,402. 20 to 12 1,402 350_1,402. 419 10_1_58 2,216 N N --------- ------------ I I New well. 

36bbb ----do ---------------------- -do- 1958 1,352 20 to 12 1,352 287-1,352 393 5-30_58 2,198 T E 400 2,OOO(r) 

393 10-1-58 

~I I I 36bbb C. Sykes -----------_________ Ct 1952 I 500 500 42Q-500 492 10-2-57 2,294 1 C 1 N 1------1---------1-----
491 9-30-58 

YUMA COUNTY Z ex> M ~ \ _- ?l0~B 
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EXPLANATION 

Valley fill 
(Not mapped south of drainage divide) 

Basement rock 

@ 1803 

Irrigation well 
Figure indicates water-level 
altitude above mean sea level 

---- -- 1790 -
Contour line drawn on the water~table. 

in feet above mean sea level 
Contour interval 10 feet 

Drainage divide 

NOTE: Only wells for whlch there is 
control are plotted 

Figure 12. -Map of Aguita area, Arizona, showing contour tines on the 
water taMe as of Aprit 1958. 

53 
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and September-October 1958 (fig. 13) because 0 f an increase in the 
number of large-capacity wells. Water levels near the apex of the cone 
declined about 20 feet during this period. 

The water-level data collected from wells in the vicinity of Wenden and 
along Centennial Wa sh are indicative of per c h e d water bodie s. A 
perched water body develops when the downward percolation of water 
to the saturated zone is retarded by relatively impermeable material. 
Brown and Skibitzke (1956, p. 45), in a discussion of perched water, 
stated: "As a particle of water moves vertically downward in response 
to gravitational forces, it attains a certain velocity which is dependent 
on the permeability of the porous media being traversed. The velocity 
would be constant if the water particle continued to move vertically 
downward and if the porous media here homogeneous. However, *** if 
lense s of vastly different permeability are encountered *** (and) if one 
of the se lense s has a low permeability, then the ve locity at which a 
water partic le can n~ove through it under gravitational influence alone 
is proportionately low. Accordingly, a wa ter particle arriving at the top 
of this layer will be slowed down and the particles following it will 
begin to pile up. In other words, pressure forces begin to build up 
until the water particle is forced through the less permeable lens or 
until some alternate flow path around the obstruction is found. This 
accumulation of water, because of retarded vertica 1 movement, esta­
blishes what is called here a perched water table. II The perched water 
bodies in the area lie on scattered lenses of material of low permea­
bility. As indicated by measurements made in paired de~p and shallow 
wells, (B-6-12)19dbb and (B-6-12)19acd, the difference in altitude of 
the water leve ls on October 11, 1957, was 37 feet. The difference in 
altitude of the water levels in October 1958 in the shallow well (B-6-12) 
21dc and the deep well (B-6-12)22add was 39 feet. Wherever they 
could be measured the water levels in the shallow wells in the vicinity 
of Wenden are anomolously high in comparison to the main 'water table 
and therefore indicate perched water. The source of recharge to the 
perched water apparently is influent seepage fro m sporadic flow of 
Centennial Wash. For example, in shallow well (B-5-12)6cab the water 
leve 1 reached a high point of 48 feet be low the surface in October 1958. 
This rise of 29 feet since May 1958 can be accounted for by the infil­
tration of water from flow of the Centennial Wash after the summer 
flash floods. Additiona 1 evidene::e of perched water is reported in the 
log of well (B-6-12)22add (table 3). Ground water entered the hole at a 
depth of 76 feet at the contact between the alluvium and the underlying 
lake-bed deposits. The altitude of this contact is 1,852 feet, 100 feet 
above the main water table. 

Movement 

Ground-water movement through an aquifer depends on the hydraulic 
peremeabitity of the rock (Meinzer, 1923, p. 44), which is the capacity 
of a rock to transmit water under pressure. Rates of ground-water 
movement in McMullen Va ltey may range from a few feet per year to 
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R. 10 W. R. 9 W. R. 8 W. 

EXPLANATION 

Valley fill 
(Not mapped south of dralnage divide) 

Basement rock 

@ 1803 
Irrigation well 

Flgure indicates water-level 
altitude above mean .'.lea level 

o 1806 

Stock, domestic, or observation well 
Flgure indicates water-level 
altitude above mean sea level 

---- 1790--

Contour line drawn on the water table, 
in feet above mean sea level 
Contour interval 10 feet 

Drainage diVide 

NOTE: Only wells for which there ia 
control are plotted 

Figure 13. -Map of Aguila area, Arizona, showing contour tines on the 
water table as of September 29 to October 23, 1958. 
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several feet per day, depending on the permeability of the material and 
the hydraulic gradient. 

The rock types that have bee n described differ in their capacity to 
transmit water. The bedroc k has a low permeability and forms the 
boundary of the valley-fill deposits. The alluvial-fan deposits, because 
of their heterogeneity, are not uniformly permeable. The difference in 
permeability affects both the rate and the direction 0 f ground-water 
movement. If the permeability of the material is greater in a certain 
direction downgradient, a greater proportion of water will move in that 
direction, The permeability of the sand and gravel lenses probably is 
many times greater than that of the relativelyhomogeneous fine-grained 
lake-bed deposits. The very low permeability of the lake-bed deposits 
retards movement of ground water. 

Ground water moves toward the axis of McMullen Valley, veering 
southwe stward as it doe s so, In the vicinity of Sa lome it turns abruptly 
to the southeast. The direction of ground-water movement has reversed 
in the Aguila area and in Harrisburg Valley. In the Aguila area the 
direction has changed owing to the development of the cone of depre s­
sion. In the Harrisburg Valley area the reversal in gradient is indi­
cated by the higher altitude of the water level in a welt near the under­
ground barrier than in an upstream well. This change in gradient indi­
cate s that ground wa t e r is moving from the vicinity of the barrier 
toward the area of pumping upstream. 

Recharge 

The valley-fill deposits are recharged principally by downward perco­
lation from streams and to ales ser extent by return flow from irrigated 
fie lds. Although pos sib ly some water enter s the va Hey-fill deposits by 
way of fractUres in the bed roc k, it is unlikely that much, if any, 
represents subsurface inflow from out side the boundary of the surface 
drainage basin, 

Infiltration of flood runoff is the most significant source of recharge in 
McMutlen Valley. The recharge occurs along the mountain fronts and 
along Centennial Wash, where the runoff in channels crosses coarse, 
permeable materia ls. As the runoff proceeds to lower elevations, it 
passes over progressively finer grained materials, and a decreasing 
proportion recharges the ground-water reservoir. The construction of 
erosion-control dan'1.s along the upper part of Centennial Wash has pro­
bably reduced the amount of recharge from this source because (1) the 
silt in the runoff settle s in the ponded wa t e rand pr obab ly hinder s 
greatly the infiltration of water to the zone of saturation, and (2) the 
ponded water is subject to the high evaporation rates common in south­
western Arizona, 

Part of the water applied to the land for irrigation in McMullen Valley 
probably is returned to the ground-water reservoir by downward per­
colation, but the total quantity probably is small, 
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Direct recharge from precipitation is believed to be negligible. In the 
mountain areas where soil and vegetation are lacking a part of the rain­
fall. accumulates in channels as runoff. A small part enters the frac­
tures in the rocks, but most of it is later discharged to the atmosphere 
by evaporation. Precipitation 0 n the valley floor is prevented from 
recharging the ground-water reservoir principally by layers of clay or 
caliche near the land surface. The moisture is used by vegetation Or 
he Id in the soil until evaporated. 

Data are not available for a quantitative estimate of recharge. On the 
basis of more detailed studies made in geologically and hydrologically 
similar vaHeys in the Southwest, it appears that the estimate of an 
average annual recharge of 13, 000 acre-feet in McMuHen Valley made 
by S. F. Turner, consulting engineer, in a hearing at the State Land 
Department on June 24-15, 1958, is probably of the correct order of 
magnitude, although it cannot be confirmed. 

Discharge 

Prior to the deve lopment of irrigation, evapotranspiration in Harris­
burg Valley and subsurface outflow from the southeast end of McMullen 
Valley accounted for nearly all the ground-water discharge. Centennial 
Wash along the stretch in Harrisburg Va Hey is bounded by a thick stand 
of vegetation sustained by water drawn from the zone of saturation. 
However, no estimate of the quantity of water utilized by these plants 
can be made from the availab le data. Because the subsurface outlet for 
ground water at the southeast end of Harrisburg Valley is narrow, the 
ground-water outflow probably never was very great, The amount of 
water discharged annually from wells probably was negligible. 

Ground water has been pumped for irrigation in the valley since the 
early part of the century. However, no large demands were made on 
the ground-water reservoir until 1952, when several irrigation we lls 
were drilled in Harrisburg Valley. The water pumped from these wells 
conveyed by canal to the upper part of the Harquahala Plains and used 
for irrigation. During 1953 about 6,000 acre-feet of water was pumped 
in Harrisburg Valley for irrigation. No data are available for the rest 
of McMullen Valley, but ground-water withdrawals probably were small 
because no large tracts were under cultivation. In the period 1954-57, 
pumpage in McMullen Valley increased from 7, 000 to 21,000 acre-feet 
(tab le 5). 

Annual ground-water withdrawals in the southwestern part of the area 
were nearly uniform during the 5-year period. The relative stability 
was due to the concurrent decrease in productionof several of the older 
wells in the lower part of Harrisburg VaUey and increase in production 
from new wells in the vicinities of Salome and Wenden. Large-scale 
irrigation in the Aguila area began in 1954 when the fir st deep we II was 
drilled. The pumpage in this part of McMullen V 811ey was 2, 000 acre­
£ e e t in 1 955 and 13, 000 a c r e - fee t in 1 95 7. Be c au s e s eve r a l 
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Table 5. -Ground-water pumpage, in acre-feet, by area in McMullen VaHey 

-

Area 1953 1954 1955 1956 

Harrisburg VaHey and vicinities 
of Salome and Wenden 6, OOO(a) 7, 000 (a) 7, 000 7, 000 

Aguila ------- -------- 2, 000 8, 000 

Total 6, 000 7, 000 9, 000 15, 000 

(a) Pumpage in Harrisburg VaHey only. 

1957 

8, 000 

13, 000 

21, 000 

- ---... -~ 



new irrigation wells were drilled in 1957 a nd additional wells were 
planned for 1958, annual ground-water withdrawals for 1958 undoubtedly 
were greater. 

The discharge from irrigation welts in McMulten VaHey varies consid­
erably; some wells yi:ld ~s little as 150 gptn and others as much as 
3,500 gpm. The pumplng hfts range from less than 150 feet to a little 
more than 500 feet. 

The specific capacity of a well, its yield in .galtons per minute per foot 
of drawdown, is an indicatio.n 0: ~h.e trans~~ity 1/ of the material 
1/ The coefficient of transmlsslbll:ty may be expressed as the number 
of gallons of water per day t~ansmltted thro~gh each section of aquifer 
1 mile wide extending the helght of the aqUlfer under a hydraulic gra­
dient of 1 foot per mile at the prevailing telUperature. In McMullen 
Valley a transmis sibility of 100,000 !Spd per foot is as sumed to be about 
the upper limit for the mDst pr~d.uctlVe w.ate~earing material. 
tapped by the well. A high specl~l~ capacl~y lndicates an aquifer of high 
transmissibility, but a low speClf1c capaclty does not necessarily indi­
cate an aquifer of low transmissibility. The specific capacity of a well 
is a function of many factors, such as the diameter of the well how 
much of the full thickness of the aquifer is penetrated by the weti, the 
t y P e number and condition a f perforations in the casing and the 

" 'f ' amount of well development. However, 1 seVeral welts have been con-
structed and deve loped similar ly, their specific capacitie s carre late 
closely with the transmissibility of the aquifer they tap. 

The specific capacity was computed for 13 Wells in the Aguila area 
(table 6). The wells range in depth from 750 to 1,720 feet and in rate 
of discharge from 900 to 3,300 gpm. Seven of these wells were drilled 
and developed similarly an~ .have th~. same general depth, diameter, 
and perforations. The speclhc capacltles of these 7 welts ranged from 
12 to 114 gpm per foot of drawdown. The wells having the highest 
specific capacity are in secs. 16 and 17, T. 7 N., R. 9 W., whereas 
those of lower specific capacity are to the nOrth east and southeast. 
Because the wells having the highest specific cap~cities' tap the greatest 
thickness of saturated alluvium, th~se wells probably obtain a large 
portion of their water from th: al~uvlUm •.. If this is true, dewatering of 
the alluvium will cause a decllne ln speclf1c capacities. 

The specific capacities of welts in the Wenden-Salome area also vary 
considerably. We Hs tapping only lake -bed deposits have much lower 
specific capacities than wens deep enough to tap the underlying coarse 
alluvial-fan deposits. For example, well (B-6-12)29cdc wa s pump­
tested at a depth of 446 feet be for e it had penetrated the lake-bed 
deposits completely. The drawdown was 332 feet in less than 4 minutes 
from the start of the test when the pump broke suction. When the well 
was deepened and penetrated almost 200 feet of the alluvial-fan deposits, 
the specific capacity was reported to be about 6 gpm per foot. In gen­
eral, the greater the thickness of the allUVial_fan deposits penetrated 
by wells, the greater the specific capacities of the wells. For example, 
well (B-6-12)22add, which extends about 280 feet into the alluvial-fan 
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Wen 
number 

{B-5-13}4cbb 
(B-5-13Hobbb 
{B-5-13H5bab 
(B - 5 -13) 21dcc 
{B-5-13}28acc 
(B - 6 -12) 13dcc 
(B- 6-12) 13ddd 
{B-6-12}22add 

{B-7-8)16aaa 
{B-7-8}29ddd 
{B-7-9}4bbb 
{B-7-9}4cbb 
{B-7-9}lladd 
{B-7-9}12aaa 
{B-7-9}12dad 
{B-7-9}15cdd 
{B - 7 - 9 }16 add 
{B-7-9}17dcd 
{B-7-9}24aaa 
{B-8-9}32baa 
(B-8-9}33ddd 

Table 6 0 -Specific capacity of seLected wells in McMullen VaHey 
(Figures for discharge and specific capacity are rounded) 

Total depth 
(feet) 

350 
504 
662 
550 
723 

1,200 
1,196 

943 

1,627 
1, 720 
1,650 
1,650 
1,317 
1,415 
1,205 

750 
1,660 
1,610 
1,562 
1,003 
1,650 

Depth to 
water 
{feet} 

211 
148 

99 
158 
194 
214 
222 
168 

433 
417 
375 
347 
392 
412 
407 
352 
342 
337 

a 392 
380 
368 

Pumping 
lift 

{feet} 
Discharge 

(Q'pm) 

Satome- Wenden area 

255 700 
a 199 a 2, 600 

128 a 3, 100 
329 500 
366 400 
307 a 3,500 
283 2,300 
300 a 2, 000 

Aguila area 

a 548 a 2, 600 
a 500 a 2, 500 

498 1,500 
448 2, 000 
433 2,600 

a 465 a 3, 200 
a 470 a 3, 000 

383 2,500 
375 3,300 
365 3,200 

a 446 a 3, 000 
495 900 
475 1,800 

Specific capacity 
{gpm per foot of 

drawdown} 

16 
51 

107 
3 
2 

38 
38 
15 

-~- -

23 
30 
12 
20 
63 
60 
48 
81 

100 
114 

56 
8 

17 

a Reported 

Date 
measured 

8-1-57 
12-28-57 
4-26-57 
7-29-57 
7-29-57 
5-24-57 
7-30-57 

--------

----

9-30-58 
5-6-58 

4-16-58 
4-16-58 

5-6-58 
--------
--------

4-29-58 
5-2-58 

4-29-58 
--------

5-2-58 
4-30-58 



deposits, has a specific capacity of 15, and wells (B-6-12)l3dcc and 
(B-6-1Z)l3ddd, which were drilled about 475 feet into the alluvial-fan 
deposits, have a specific capacity of 38. Well (B-5-13)15bab, which 
was driHed near the featheredge of the lake-bed deposits, extends 544 
feet into saturated alluvial-fan deposits and has a specific capacity of 
107, 

Storage 

The total volume of saturated valley-fill deposits in McMullen Valley 
cannot be computed from the few data available. The deposits underlie 
an area of about 500 square miles, and they range in thickness from 
less than a foot at the valley margins to more than 1,800 feet in the 
central par t of the valley. However, because the bedrock floor on 
which they rest is probably a surface of high relief, the thickness of the 
deposits may differ markedly within short horizontal distances. With­
out a great deal more information on the thickness of the valley-fill 
deposits and the depth to the water tab Ie in all parts of McMullen Va Hey, 
estimates of the volume of saturated material would be hypothetical. 

The quantity of water stored within the valley-fill deposits is a function 
not only of the volume of the saturated materials but also of their por­
osity. In saturated unconsolidated deposits the water content may be 
40 percent or m 0 r e of the total volume of the material, However, 
because some of the water is he Id by mo lecular attraction to the grains 
of the material, not all the water can be removed by gravity drainage. 
Thus, even though a fine-grained material may store as much water as 
a coarse-grained material, the fine-grained material will yield less 
because the surface area to which water molecules may adhere is much 
greater. The ratio of the volume of water that a saturated material will 
y i e l d by gravity to the volume of the material is expre ssed as the 
specific y i e I d of the material (Meinzer, 1923, p. 51). Data 0 n the 
specific yield of similar deposits in other parts of Arizona (Halpenny 
and others, 1953, table 3) suggest that the average specific yield of the 
vaHey-fill deposits in McMullen Valley may be about 15 percent. If 
this value is nearly correct, a lOO-foot thickness of saturated aquifer 
beneath an area of 100 square mile s would yie ld about 1 million acre­
feet of water. However, because the rate of recharge is sma it and 
annual pumpage probably exceeds this rate, the amount of water in 
storage is decreasing. The results are a decline of the water table and 
a subsequent increase in pumping lifts. 

Chemica 1 Qua lity 

As part of this inVestigation, 48 samples of water from wells in 
McMullen Valley were collected and analyzed. The analyses of 5 sam­
ples collected in 1946 and 1 collected in 1917 also are included in this 
report. The analytical results (table 7), are of value in determining the 
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Table 7. -CheITlical analyses of water froITl welts in McMuHen VaHey 
(Analyse s in parts per ITliHion, except as indicated) 

Speci:Iic 

Lo=ation I c~t~:ect~!n 1 T :r;!:r-
Sodium 

SHica! calciu=! :\tagne_land potns-
(SiOl) (Go.) slum siurn 

Bicar-\ Car_ \ Sulfate 
bonate bonate (504) 
(HCO"..) (co·d 

Chto-\ Fluo­
ride 
IF) 

~~~~t)e I B(~;m 
Hardness 

Iron \Dissotved I as ~ 
(Fe) solids rr;;t;t I Noncar_l 

bonate 
~~~~::t I (:~~;~:~~: ReITlarks 

(B-S-121 
ccab -

30dcc 

30dd 

3laaa 

5-14-57 

3-13-57 

3-13-57 

4-2':'-57 

32udd I 3-13-57 

(Bi;~~31 I 5-14-57 

2dnd l 5-6-57 

4chb 11-21_56 

9dcc 3-27-46 

lOdhc 12_4_56 

14cbb 3-26-46 

15bab 4-11_57 

15ca3 12-6-56 

160.0.1 5-14-57 

16ahZ 9-30-17 

16ndd 3-7-57 

17dc2 5-14-57 

19dbc I 11-20-50 

l1dc.: 5_7_57 

23dcq I 10_1_57 

l5ddb I 11-28-56 

loaec 5-14-57 

28acc 5-7-57 

~ 
2abd 2-12-57 

1Bi;;;c:21 I 5_24_57 

13ddd 12_7_56 

15bbb 5_27_58 

IBc:db 1_31_57 

19ac:d 1-30-57 

19dbb 1_30_57 

22add I f 5_22_57 

{ 6-25-57 

31bbb 5_8_58 

32bbc: 3_27_46 

(OF) 

74 33 22 

80 30 24 

79 34 32 

34 35 

76 38 44 

80 9.7 5.6 

82 24 4.4 

80 3B 54 

20 

16 

72 22 15 

82 19 14 

72 zo 14 

67 14 17 

22 11 

76 18 10 

37 37 

53 25 25 

77 12 39 

34 112 

74 32 37 

76 37 37 

78 2S 30 

78 33 49 

98 

100 21 5.6 

79 7.8 1 502 

92 22 15 

74 14 5.2 

87 26 Z5 

86 16 5.6 

96 25 4.8 

94 21 6.0 

20 5.8 

(:;\lQ) (~a+K) 

12 

6.6 

13 

14 

15 

1.7 

2.8 

24 

12 

2.5 

5.5 

4.5 

21 

5.4 

11 

19 

9.5 

22 

51 

14 

16 

15 

15 

2.4 

15 

7.1 

8.1 

5.2 

.5 

1.2 

6.9 

1.9 

127 

'8 

106 

115 

150 

235 

llO 

45 

112 

199 

136 

103 

106 

153 

ll3 

103 

54 

102 

92 

556 

76 

108 

104 

5! 

121 

1,850 

101 

345 

217 

280 

131 

112 

101 

335 

204 

259 

258 

331 

367 

159 12 

210 

224 

222 

247 

172 

176 

222 

207 

198 

202 

193 

273 

175 

204 

280 

211 

199 16 

153 

99 

204 

160 

245 

178 10 

145 

177 

187 

at 25°C) 

33 24 3.2 I 37 1----- 10.15 456 104 73 713 

62 40 1.81 9.5 Il.l 373 87 71 630 

67 45 3.6 I 9.8 I 1. 2 439 134 63 702 

78 62 2. ,;, 8.4 1.0 477 145 63 780 

95 78 4.8 6.2 .78 595 172 66 955 

92 86 4.8 .2 .11 615 21 96 1,040 

51 25 6.0 7.9 .40 322 22 91 515 

50 71 .8 6.1 .06 392 233 61 30 671 

58 56 3.2' 13 384 100 666 

88 1 105 5.6\ 19 18 96 927 

67 37 4.4 1 11 417 48 662 

60 45 4. a 4.1 .19 I .07 340 58 80 554 

65 40 2.8 1 11 350 54 81 557 

104 95 2.4 1 37 522 129 72 938 

58 40 9.4 .25 361 50 

62 37 2.8 8.5 .13 349 70 76 572 

45 50 .6 5.1 • 06 347 170 41 574 

66 53 1.2 1 25 402 102 69 657 

.' 65 .8 7.0 .12 456 188 52 670 

831 1 432 2.71 n 2,200 489 346 71 2,120 Owner reports c:hange in 

quality in the last 2 months. 

62 52 1.2 9.6 384 150 52 635 

56 66 1.2112 • 02 471 158 60 648 

86 66 l. 0 I 4.1 .ll 438 136 62 718 

33 28 3.6 I 27 .00 354 184 38 536 

48 65 616 

53 60 5.2 1 11 .12 354 24 92 581 

4,820 1 165 4.3 .7 7,410 1,310 I 1,230 75 8,290 

47 40 3.0 5.4 .23 I .00 341 66 77 551 

85 1 398 2.6 I 12 .00 949 46 94 1,710 

71 1 186 3.0 1 13 .44 667 84 85 1,140 

279 62 1 22 10 1.4 792 16 97 1,240 Sampled at 800 ft. 

107 27 I 10 8.9 • 33 386 17 94 615 Sampled at 943 ft • 

71 33 5.2 •• 8 352 44 85 563 

42 19 4. a 9.5 295 22 459 
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Table 7. -Chemical analyses of water from weBs in McMuHen VaHey-Continued 

Date of I Temper­
Location\ coltection 

!B_7_7l 
17add 

17ddc 

IB_7_S) 
29ddd 

32ccc 

~ 
4bbb 

4cbb 

9aaa 

llaaa 

3-26-46 

7_19_57 

7-16-57 

2-12-57 

2-18-57 

4-16-58 

3-14-57 

1-14-58 

lladd I 12-2.0-56 

14aba r 12-14-56 

14cc 3-27-46 

15cdd I 11_25_57 

16add 5-2-58 

17dcd 1_14_58 

22.bc 5_17_57 

LB-7-101 

("F) 

.5 

B6 

86 

80 

90 

89 

85 

8Z 

.Z 

B3 

84 

83 

80 

S1.licft I Calcium I Magne-
(Si02) (Ca) slum 

(Mg) 

zo 7. a 5.0 

Z6 5. Z 1.7 

4Z 14 13 

15 10 8.8 

zo 17 7.6 

zo 13 5.7 

Z4 17 9.3 

3Z 19 15 

Z7 zz '.3 
Z6 16 9.5 

18 8.4 

41 19 1Z 

30 14 9.0 

Z8 16 11 

Z7 Z3 13 

33ddd I 5-23-5.7 1--------1 33 53 zo 

(B;:::2 I 12_14_56 9Z Z7 5.6 Z.1 

3lbau I 3-15-57 90 Z8 3. Z I.Z 

Haab I 11-19-56 76 17 Z7 lZ 

33ddd 4-16-58 87 Z4 17 8.6 

1 Reported as Bodi.uITl. 

Sod1.um 
and pot"-I Blear- \ Car- I Suliata 

siuIn bonate bonate (504) 
(Nn+K) (HC03l (C03) 

ChlO-1 Fluo-
rlde ride 
(Cl) (F) 

Nitl'ate 
(N0 3) 

.4 151 

111 13Z 

89 150 ZI 

14Z 10Z 

90 156 

95 157 

71 175 

54 175 

61 183 

54 166 

49 155 

45 171 

54 158 

58 163 

61 181 

55 Z31 

117 " 
107 97 

98 18Z 

88 147 

38! 25 

55 I 37 

45 I 46 

109 J 113 

40 I 58 

63 I 35 

30 I 32 

27 I 28 

27 I zz 

23 I 18 

26 I 17 

12 I 24 

22 I 18 

29 I 2,6 

34 r 35 

33 r 71 

451 81 

51 50 

47 I 76 

39 I 63 

6.0 8.Z 

15 5.0 

z. a 7. Z 

1. 2. I 12 

3.2 I 12, 

3.Z 

Z.4 

3. a 

3.6 

Z.6 

Z.8 

z. a 

Z.6 

Z.6 

1.8 

.6 

14 

11 

7.8 

4.3 

4.8 

z. a 

4.Z 

4.6 

5.1 

6.5 

11 

4.4 I 19 

7.0 I 11 

5.0 I 14 

Z.8 14 

Bf~}nI1~~) 

• OZ 

.44 

.6Z 

• OZ 

• 04 

• 09 

.67 

.IZ 

Dissolved Percent conductance I 
SpaeHie 

soUds sodium (micromhoa 

Z68 

3Zl 

35Z 

461 

3Z5 

333 

Z83 

zn 

Z65 

Z35 

zoo 

Z43 

Z3Z 

Z56 

Z90 

391 

354 

316 

385 

3Z8 

38 

ZO 

88 

61 

74 

56 

80 

109 

89 

79 

80 

97 

n 

85 

111 

2.14 ' Z4 

ZZ 

13 

117 

78 

at ZSOC) 

4Z7 

n 511 

69 546 

83 796 

73 54Z 

79 437 

" 456 

5Z 4Z7 

60 415 

60 375 

351 

50 410 

6Z 353 

60 403 

54 452 

36 639 

9Z 566 

95 507 

64 654 

71 543 

Remarks 



suitability of the water for most uses but do not indicate the sanitary 
condition of the water. 

The concentration of dissolved mineral matter in the samples of water 
ranged from 200 to 7,410 ppm (parts per million). However, as the 
concentration of dis solved solids was more than 500 ppm in only 8 sam­
ple s, the ground water in McMullen Va lley on the average probab ly 
contains less than that amount. Most of the samples of least miner­
alized water were obtained from wells in the Aguila area; 9 of the 11 
samples containing less than 300 ppm of dissolved solids came from 
that part of McMullen Valley. The water from wells in Harrisburg 
Valley and near Salome had a greater concentration of dissolved solids 
but generally less than 500 ppm, The few samples of more highly min­
eralized water came from wells that obtained aU or a large part of 
their water from the lake-bed deposits. The analysis of water obtained 
from well {B-6-12}15bbb in the lake beds during a bailer test shows a 
dissolved-solids content of 7,410 ppm, which is indicative of the quality 
of water in the lake-bed deposits. However, because these fine-grained 
materia ls h a v e a low permeability in comparison to the under lying 
alluvial-fan deposits, the dissolved-solids content of the water from 
this well will be much less when the well is pumped and most of the 
wa t e r is obtained from the alluvia l-fan deposits. This predictable 
change may be illustrated by the 2 analyses of water collected from 
well {B-6-12}22add-l at 800 feet and the other at 943 feet. The water 
sampled at 800 feet consisted, for the most part, of water obtained 
from the lake-bed deposits and contained 792 ppm of dissolved solids. 
When the well was deepened to 943 feet a nd most of the water was 
obtained from the alluvia l-fan deposits, the dis so lved- solids content in 
the water sample was reduced to 386 ppm. In general, if wells pene­
trate the lake-bed deposits completely and obtain most of their water 
from the lower, coarser unit, the quality of the water in the Wenden 
area will be similar to the water in other parts of McMullen Vc;-lley, 

The sou r c e of most of the dis solved solids in the ground water of 
McMullen Valley is the minerals of the rock material that constitute the 
valley fill. Because the rocks of the valley fill are erosional products 
of many formations, their mineral content is heterogeneous; the com­
position and soLubility of the minerals that are available for solution 
are factors that affect the amount of dis solved solids in the ground 
water. The locally high dissolved-solids content of the ground water 
in the valley fill may be related to the presence of gypsum and other 
salts formed by evaporation of water impounded during the deposition 
of the va lley fill. 

The chemicaL quality of water is an important factor in evaluation of 
the usefulness of the water for irrigation. The total salt concentration, 
boron concentration, a nd percent sodium are especially important. 
Several methods of classification are used to evaluate irrigation sup­
plies; however, it is ve r y difficult to predict on the basis of "water 
analyses alone what may take pLace in the soil when irrigation water is 
added. Other factors such as soil texture and mineral content, drain­
age, climate, and types of crops aLso are important. 
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A classification widely used to evaluate irrigation water was developed 
by Wilcox (1948). It is based on the dissolved-solids concentration and 
percent sodium, The clas sification is based also on the as sumption 
that water will be used under average con d i t ion s with re spect to 
quantity of water, soil permeability, drainage, climate, a nd crops. 
The water used for irrigation in McMullen Valley varies considerably 
in quality, In the Aguila area most of the irrigation water is classified 
as "excellent to good" in quality according to Wilcox (1948, p. 26). In 
the northern part of the Aguila area, 2 wells yield water in the "doubt­
ful to unsuitable" classification, and 3 wells yield water in the "per­
missible to doubtful l' classification. In the Wenden area most of the 
irrigation water now being used may be classified as "permissible to 
doubtful" or "doubtful to unsuitable" in quality. In the Salome-Harris­
burg Valley area, 6 irrigation wells yield water classified as "excellent 
to good,11 1 as "good to permissible, II 2 as "permissible to doubtful, " 
and 2 as "doubtful to unsuitable" in quality, In most of McMullen Valley 
the percent sodium in water used for irrigation is high and ranges from 
30 to 96, The application of water having a high percent sodium may 
cause the soil to become less permeable and so retard the downward 
movement of water. However, good drainage and the use of excess 
water tends to minimize this effect. Also, a high percent sodium is 
less deleterious in water of low or moderate dissolved-solids content 
than it is in more highly mineralized water, 

Certain specific constituents in irrigation water are undesirable and 
may be damaging if present in only small quantities. Boron is one of 
the most important minor constituents in irrigation water. This ele­
ment is essential to proper plant nutrition, but a small excess over 
the needed amount is toxic to some types of plants. Water having a 
boron content as small as 1 ppm is clas sified by Wilcox (1948, p. 27-
28) as "permissible" to use in irrigating boron-sensitive crops, which 
includes most fruit trees. This classification considers only the boron 
content but not other dissolved mineral matter in the water. Only 3 of 
the sample sana lyzed for boron exceeded 1 ppm. 

According to the U. S, Public Health Services standards (1946, p. 12), 
drinking water should not contain more than 1.5 ppm of fluoride. 
Water containing exce s sive amounts of fluoride can cause mottling of 
tooth enamel of children who drink the water during the tim e their 
permanent teeth are forming (Dean, 1936). Ground water containing 
more than 1.5 ppm of fluoride is common in McMullen Valley, as indi­
cated by the available analyse s. Therefore, the fluoride content of 
drinking water to be used by you n g children should be determined. 

Mo st of the nitrate in the ground water in McMullen Valley probab ly is 
derived from sources other than human and animal wastes, although the 
presence of nitrate is sometimes an indication of such contamination. 
Waters containing more than 44 ppm of nitrate are considered by some 
authorities (Maxcy, 1950) to be a possible hazard when used for feeding 
infants, as a high nitrate concentration in water for such use has been 
associated with cases 0 f cyanosis, 0 r "blue-baby disease". Only 1 
sample analyzed indicates a nitrate concentration in excess of 44 ppm 
(table 7). 
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Water used for domestic purposes in McMullen Valley ranges in hard­
ness, expressed as calcium carbonate, from 18 to 489 ppm. Of 18 
analyses of domestic-water samples, 9 show 100 ppm or less. House­
hold use of hard water results in excess consumption of soap. Hard 
water when used in hot-water tanks or boilers cause s the formation 0 f 
objectionable scale. 

SINKHOLES 

During this investigation several circular sinkholes developed in the 
alluvium upstream from the detention dam at the narrow drainage out­
let from the valley. The following details were obtained from p. J. 
Schie le of the Bureau 0 f Land Management (written communication, 
1958) and from data collected at the site: 

In August 1958 a series of flash floods occurred above the narrows on 
Centennial Wash, and the runoff filled the detention basin to within half 
a foot of the outlet level. During the following days several sinkholes 

Figure 14. -Section of alluvium exposed in sinkhole. Photograph by J. 
A. daCosta, 
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developed in the aUuvium within the detention basin through w h i c h, 
according to reports, the impounded water drained at a rate of 10 acre­
feet per hour. The sinkholes ranged in diameter roughly from 5 to 60 
feet and in depth from a few feet to about 30 feet. The alluvium, where 
exposed in the walt s of the sinkholes, consists of COar se sand and 
gravel, and cobbles as large as 6 inches in diameter are common (fig. 
14). The volume of alluvial material that was carried into the subsur­
face is estimated to be about 10, 000 cubic feet. 

The formation of the sinkho le s was directly re lated to the subsurface 
geology and the ground-water conditions in the area. The immediate 
cause seems to have been the impoundment of large quantities of water 
by the dam and the resulting increase in head. . 

The dam is anchored to limestone at either end (fig. 15), but the central 
part rests on attuvium about 10 feet below the land surface. The axis 
of the dam paraUels the general strike of the limestone outcrops. The 
rocks on both sides of the dam are shattered and displaced by faulting, 

Figure 15. -Air view from the southeast showing relation of limestone 
strata to the dam structure and to the position of sinkholes. Lime­
stone, {Is}; dam structure, (d); sinkholes, (sh). 
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and no consistent dip could be recognized. The faults, shear zones, 
and joints probably facilitated the development of solution cavities in 
the limestone sometime in the past when the water table was higher. 

In August 1958 the storm runoff was impounded in the detention basin. 
The weight of the water overlying the coarse alluvial material probably 
caused caving of the material into already-formed solution cavities in 
the underlying limestone bedrock. The caving was facilitated by the 
dewatering of the valley-fill deposits caused by pumping, which caused 
the alluvial material that had been bridging the solution channels in the 
limestone bedrock to shrink and crack. 

The vortical motion of the downward flo w accounts for the s pi r a 1 
appearance of the sinkholes (fig. 16). The water that entered the sink­
holes moved underground toward the Harquahala Plains. A hydrograph 
of a well downstream from the dam (fig. 17) indicates that the water 
level rose more than 34 feet the 30 days after the sinkholes developed. 
It seems like ly that the solution channels in the limestone are connected 

**************** 

Figure 16. -Sinkhole s how in g spiral effect resulting from vortical 
action of water flow. Note drain at left of photograph. Photograph by 
J, A. daCosta. 
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Figure 17. -Graph of water-level rise in well (B-4-12)5aa after deve _ 
loping of sinkhole s. 
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downstream with the overlying alluvium and that part of the water from 
the detention basin found its way into the alluvium through the channels , 
causing the rise in water level at the well. A slight rise in the water 
level was noted in the observation well upstream from the dam; this 
rise is attributed to seepage into the coarse alluvial material from 
runoff in Centennial Wash and not to underflow fro m the sinkholes. 

The presence of solution cavitie s indicated by the formation of the sink-

69 



holes shows that underflow out of McMullen Valley under natural con­
ditions may have been greater than would be sugge sted by the narrow­
ness and thinness of the alluvium at the outlet. Lowering of the water 
table resulting from pumping has reduced (and perhaps stopped) the 
outflow through the limestone as well as through the alluvium, salvag­
ing the water for use in McMullen Valley. 

SUMMARY 

The principal aquifer in McMullen Valley is the valley-fill deposits in 
the trough between the mountain ranges. The buried parts of mountain 
ranges, which are the boundaries of this aquifer, are barriers to the 
subsurface movement of ground water into or out 0 f the valley-fill 
deposits. The general direction of movement of ground water is s('luth­
westward to Salome and then southeastward through Harrisburg Valley. 
The buried bedrock ridge beneath the surface outlet at the southeast end 
of Harrisburg Valley is a partially effective ground-water dam. 

The ground-water re servoir in the valley-fill deposits is recharged 
primarily by infiltration from the streams, especially when they flood. 
Prior to the development of irrigation, ground water was discharged 
mainly by underflow and by evapotranspiration; however, since rela­
tively heavy pumping began in Harrisburg Valley, little or no ground 
water leaves the valley as underflow, and evapotranspiration probably 
has been lessened. During 1953 about 6, 000 acre-feet of water was 
pumped for irrigation; by 1957 the annual pumpage had increased to 
21, 000 acre-feet. 

The rate of discharge from irrigation wells ranges from 150 gpm to as 
much as 3,500 gpm, and the specific capacity of the wells ranges from 
2 to more than 110 gpm per foot of drawdown. In the Aguila area, the 
wells having the highest specific capacities are those tapping the 
greater thickne s s of saturated alluvium, whereas in the Wenden and 
Salome-Harrisburg Valley areas tne wells having the highest specific 
capacities are those tapping the greatest thickness of the alluvial-fan 
deposits. 

The water table has declined in areas of concentrated pumping; parti­
cularly in the southeastern part 0 f Harrisburg Valley and nor t h of 
Aguila. The pumping may be exceeding the rate of recharge, and the 
decline may be expected to continue as water is taken from storage. 

The volume of the valley-fill deposits has not been determined accur­
ately; however, it must be very large because the deposits underlie an 
area of about 500 square miles, and their maximum thickness exceeds 
1,800 feet. The specific yield of the material is probably about 15 per­
cent, and therefore large quantitie s of water are availab le for with­
drawal from storage. 

Analyses of most of the water samples show that the water in McMullen 
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Valley is relatively low in dissolved mineral matter but contains a high 
proportion of sodium. Most of the irrigation waters in the Aguila and 
Salome-Harrisburg Valley areas are classified as "excellent to good" 
but others range from "permissible to doubtful" or "doubtful to unsuit­
able"because of the high percent sodium. Waters of these classifica­
tions should be used with caution to avoid damage to soils and crops. 
The analyses indicate that the water ranges from soft to hard and much 
of it has a higher concentration of fluoride than is recommended for 
domestic use. 
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