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Plate 1. Yap of northern part of Ranegras Plain area, Yuma County,
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2. 4, Looking northvest down the Ranegras Plain from the
Sisw: sec. 9, T. 5 W., R, 16 W. Crowder cattle well
is 1n left center and the Bouse Hills are in the back-

" ground; B, Looking east across the Ranegras Plain
toward the Granite Wash Mountains from same locality.

3. 4, Tuff exposed on the east slope of Pyramid Peak.
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GROLOGY AND GRUUND-WATER RESCGURCES OF THE NORTHERN PART -
OF THE RANEGRAS PLAIN AREA YUMA COUNTY, ARIZOEA
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The Ranegras Plain ‘area is part of the Besin and Range nrovince 1n vest~
central Arizona,: - s

The report discusses rocks of pre-Cambrian, ure-Cambrian (?) Paleozoic
(7), Hesozoic (?), Cretaceous (1), Cretaceous and Tertiary, Tertiary (7),
Avaternary (?), end Quaternary age. All the Paleozoic (?) and Cretaceous (7)
rocks and parts of the Mesozoic (?), Cretaceous and Tertiary, and Tertiary (?)
rocks have been manped as a unilt because they are so intensely faulted that
- detailed mapping was not nractical, Rocks older than Quaternary form the .
pountain ranges bordering the Ranegras Plain, Quaternary alluvium underlies
the broad, gently sloning valley floor to depths of generally a few hundred
feet, locally more. %ell logs indicate that the underlying Tertiary (?)
alluvium exceeds 1,100 feet in thickness,

The structure of the area is controlled by faulting typnicel of the Basin
and Range vrovince, but the major faults are covered by alluvium and are in-
ferred from topogravhic features., . -

Ground water occurs in Quaternary and Tertiary (7) alluvium and the best
aquifers are in sand and gravel of the Quaternary ariuvium. Ground—weter
movement is, in general,  to the northwest, = . - i ‘

_ Recharge to the aguifers is predominantly from etream flow resulting from
heavy rains, There is also minor oz unevaluated recharge from underflow from
Butler Valley to the east, and--since 1948-—seepage from irrigatiom, -~ .- -

Discharge is by pumping and by natural processes of underflow and evapo-
transpiration, In adcition to small domestic ani sbtock wells, only two irriga-
tion wells, in the v*cinity of Utting, are 1n use, No accurate data on pump—
age are availadble, : -~ - i

The safe yleld from the ground—mater reservoir may be 1ess than 5 000
acre~feet and probadly does not exceed 10,000 to 15,000 acre-feet per year.

The quality of ground +maier ranges from permissible to unsuitadle for .-
irrigation purposes, The fluoride content is generally too high for the water
to be considered satisfactory for use by young children.
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CINTRODUCTION . - .o - - ¢ i s.ail

oy PURPOSE AND COOPERATION : T A S A
' The increased use of ground water in the State of Arizona has called etten—

tion.-to_the need for State regulation of the development and use 6f.ground -
water.» -Such _regulation must be based upon adequate information as:-to the:
Qnantity. quality, and use of the ground water, and on its source and move-~
ment., Therefore, the State Legislature in 1933 and in subsequent years has .-’
annronriated funds for investigation of the ground-water rescurces of Arizona,
These investigations are made by the Geological Survey, United States Depart~
ment of the Interior, under a cooperative agreement with the Arizona State. :.::

Land Department, A T D Lol mmand



Pield work in the Ranegras Plain area was done by D. @. Metzger, H., E.
Skibitzke, and G. E. Hazen between Vovember 1948 and June 1949, and in February
1950, under the general supervision of S. F. Turmer, District Engineer (Ground
Water) of the Geologicel Survey. Veter analyses were made by chemists under
the general direction of J. D. Hem, District Chemist of the Geological Survey.
Albuquerque, N. Mex.

I0CATIOR

The area included in this investigation is in northera Yuma County, Ar:lzona{
It includes the northern part of the Ranegras Plain and is known locally as
the "Bouse country® because Bouse is the largest settlement in the area. The
area descrided is bounded on the north by the Bouse Hills, on the east by the
Granite VWash Mountains, on the west by the Plomosa Mountains, and on the south
by an east-west line at latitude 33° !‘:0 4 miles south of Hope., The plain
extends epproximately 25 miles southeast of latitude 33° 40', beyond the area
described in this report. The present investigatlon was limited to the area
north of that line becauae no aerial photographs were available for the area
to the south and because all development of ground water for irrigation has
been to the north,

CLIMATOILOGICAL DATA

The climate of the Ranegras Plain area is cheracterised by hot, dry sum-
mers and mild winters. No climatological data.are evailable for this area,
but U. S. Veather Buresu records have been kept at the nearby towns of Salome
and Quartzite. Tables 1 and 2 show that the average annual precipitation at
the two localities is 8.56 and 6.0Y inches, respectively. The Ranegras Plain
area is between Salome and Quartzite, and the average annual precipitation
on the area 1is estimated as 7 inchee. ' '

PB.EVIOUS IWEST IGATIONS

Generalized statements rega.rding the geology and ground-water resources
of the Ranegrae Plain area are made in the following reportnz

Lee, W. T., Geologic reconnaissance of a part of weetern Arizona' U. 8. Geo'l.
Survey Bull. 352, 1908. : : .

Bancroft, Bowland, Reconnaissance of the ore deposits in northern Yuma County,
Ariz.t U. S. Geological Survey Bull. 451, 1911,

Jones, ¥. L., Jr., snd Ransome, F. L., Deposits of manganese ore in Arizonat
U. S Geol Survey Eull. 710—1). PP- 182—183. 1920.

Bryan. xuk Eroeion ard sedimentation in the Papago country, Ariz,, with a°
eketch of the geciogy; U. S. Geol, Survey Bull. 7}0—-3. PP. 52-66, 1922,

2088, c. P.. Geology of the lover Gila region. Ariz.A U. S. Geol. Survey Prof.
Pe;:er 129-H P 183-197. 1922 - = :

Roee. 0. P., The lower Gila region. Aris.: U. S. Geol. Survsy “ater-Supply
Paper Ug3. 1923, :
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) Da.rton, N. H., A resume of Arfzona 'eology. 'Uni'v’. -_Iiri_zona. Arizona Bur. ¥ines
Bulla 119. ppo 221-223. 198 o © . T s ) - .

*731son, E. D., Cunningham J. B., and Butler, G. M.. Arizona lode gold mines
end gold mining: Tniv. Arizona, Arizona Bur. I'ines Bull. 137. pp. 13’4-

135, 193“

murner, S. F.. and others, Pumpage and ground-water levels in Arizona in 1946:
U. S. Geol. Survey (mimeographed), 19ig, '

Turner, S. F., and others, Purpage and ground-weter 1eve19 in Arizona in 19u7:
U. S. Geol. Survey (mimeo graphed), 191L9.

Turner, S. F., and others, Pumpage and ground-water levels in Arizona. in 19Lg:
U. S. Geol. Survey (mimeographed), 1949, e o

GEDIOGY AD ITS RILATION TO GROUND VATER

FIELD WORK AD NAPS

The geologic work was of a reconnaissance nature because the time avail-
able and the purpose of the investigation did not werrant more detail. The
geologic mapping was done entirely on éontact prints of aerial photographs,
as no accurate maps of the area were available. The photographs were made
in part by the U. S. Army and in part specifically for this project, The
base map (pl. 1) was prepsred from photographs, township plats, and U. S. Coast
and Geodetic -Survey Data.

LA.ND mms AND DRAINAGE . -

‘ ’l‘he Ra.negras Plain is part of the Basin and Range province,}/ vhich

Fenneman, N. M., Ph.ysiogranhic divisions of the United Statesz Assoc. Am.
Geogrephers Annals, vol. 6, pp. 19-98, 1916.° Rt

% P R R4

occupies a large part of the southweqtern United States. The land surface °
of the plain slopes gently northwest (see pls. 2 A and B). Bouse '-"ash and its
tributaries constitute the drainage system of the area. . -

The plain is bordered on the north by the Bouse Hills, on the eas‘c by-
the Grenite “ash liountains, and on the west by the Plomosa Fountains. Both
the Granite ash Fountains and the Plomosa MNountains have gently rolling slopes
on the east. Their western slopes, however, are extremely sharp and rugged.
The Bouse Hills are considerably lower and less rugged than the other moun-
tains in the area. o

The area drained by Bouse ash 1nc1udes. (1) Butler Valley. (2) the ex- -
treme western part of Mckullen Vallsey through Granite Wash Pass, and (3) the
Ranegras Plain. An aserial reconnaissance of the area revealed that the drain-
age in the southern part of the Ranegras Plain 1s the reverse of that shown
on the old maps of the area, and that the drainage area is much greater tha.n
1t was assumed to be by Bancroft __/ - ‘ - -

g[—v . . R o Pore oo T Tooety o= Yoo
Bancrof't, Howland. Reconnaissance of the ore depoeits in northern Yuma
County. Ariz.’ U. S. Geol. Survey Bull, 451, ol. 1, 1911, o -




. - The surface drainage in the Granite Wash lountains presents e physiogranhi
problem, The drainage divide is not in the hard rocks of the mountains dut in
the elluvial f£11l on the castern side. The extreme southern part of Butler
Velley, for example, drains westward through the mountains rather than north-
ward to Cunninghem Wash, The dreinage divide between McMullen Valley and the
Renegras Plain is 1n the alluvial £ill epproximetely 2 miles west of Salome
and not in the mountaing at Granite Wash Pass, as would be expected. The
drainage of the eastern part of lcMullen Valley is to the southwest. Two
miles east of Salome the drainage swings abruptly to the southesast and follows
this course through the Barquahala Mountains into Centennial Wash. Rossé/

C e

Ross, C. P., The lower Gila reéion. Ariz,s U, S. Geol. Survey Water-Supply
Paper 498, pp. 39-4o, 1923. ; ,

=B, -

postulates that the drainage oqf’ii’rcMullen Valley probably was originally through
Granite Wash Pass and that heedward erosion ’oy Centennial Wash ceptured the
drainsge.

The most prominent wash 1n the Bouse Hills dralne southvest into Bouse
“‘agh. The channel cuts through volcanic rocks instead of alluvium 24 miles
southeast of Bouse. This course nossidly represents the downward continuation
of a channel that originated on a higher elluvial gurface. A remnant of this
surface still exists as a ridge paralleling the channel on the south side.

GHIDIOGIC HISTORY

Gnelss and schist, regarded as pre-Cambrian in age, are the oldest known
rocks in the area. These rocks form the backbone of the Flomosa l'ountains
and the northern part of the Bouse Hills. During pre-Cambrian time granite
wag intruded into the rocks and the area was eroded to form a surface of low
relief. The area was then covered by advancing sease in which thick deposits
of sediments were laid dovn. The sediments were later metamorphosed to form -
the slates, quartzites, schists, and recrystallized limestones that are now:':
exposed in the Granite ‘Vash Mountains. By the end of pre-Camdbrian time, ----:
erosion again had reduced the land surface to one of low relief.

Limestone and quartzite in the Bouse Hills and in the north part of the -
Plomosa Mountains are tentatively assigned Paleozoic age. - They indicetc that .
the area was again covered by seas during that time. -

The absence of any rocks that can be identified =as Triaasic or Jurassic
suggese that the reglon wa,s upl:lfted end subject to erosion during early
4 6808016 timB. YL e
. Later in Mesozoic (?) time, magnas 1ntruded the rocks and crysta.llized .
to form the granitic rocks now:sxposed in the Granite Wash Fountains and in -.
the complex area in the northern Plomosa lowntains. Still later the sea again
advanced upon the land and conglomerate, shale, and limestone were deposited. -
These rocks are exposed in the northern Plomosa Mountaine., Interbedded tuff
deposits indicate the beginning of the volcanic activity that took place smp e
1uring Cretaceous and Tertiary time.. - L Ceza’T

Cretaceous and early Tertiary time was characterized. by volcanic activity
and the formation of various types of volcanic rocks. The flows renged in: - .
character from basic to acidic, the basic type being heavily predominant. Most
of the flows were of the quiet type that issued from fissures, but there are
deposits of ash, tuff, and agglomerate which indicate explosive activity during

e Sl L T

X _'
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this period. . The mountain locally known as Four Peaks, 6 miles southwest of
Bouse, aprears to be 2 volcanic neck and was possibly the source of some of .
the ejecta. Intervals during which vulcanism was interrupted and deposition
of sedimentary materials occurred are marked by a few beds of sandstone,

Toward the end of the major vulcanism, uplift and block faulting gave the
mountain masses the general trends they have today. A period of vigorous erc-
sion was started, the highlands were reduced, and the debris was deposited
in the lowlands. A conglomerate marks the depoaition and consolidation of the -
first products of this erosion. .

During late Tertiary time at least 1,100 feet of sand and clay of estuarin
or lacustrine origin was deposited in the erea. Some vulcanism occurred during
this period, as shown by the water-deposited ash and bentonitic clay near Bouse

During the Quaternary period vulcanism diminished and the lava flows were
thin. Tilted Quaternary basalt flows give evidence of continued earth movement:

Iong alluvial ridges considerably higher than the present valley floor
probably represent remnants of alluvial surfaces that existed during the Pleis-
tocene epoch. Erosion resulting from uplift or climatic changes, or bo th, ‘
gradually reduced these higher land surfaces to the present level of the plain,

Recent alluvium is represented by the sands and gravels in the washes
that drain the area.

STRUCTURE

Faulting played an important part in the formation of the mountains that
border the Ranegras Plain. Most geologists believe that the main structural
feature of the Basin and Range province is bleck faulting, the mountains .
representing horsts and the valleys representing grabens. HMost of the major
bounding faults are covered dy e.lluvi'am and cen be inferred only from topo-
graphic features.

Faulting in the Ranegras Plain area pro’ba‘oly started with the pre-Cambrian
granitic intrusions and has contimed until the present time. The greater
part of the recognizable fauliing undoudbtedly occurred during Cretaceous and
Tertiary time. Faulting within ..he mountain masses shows a predominantly north-
west trend, corresponding wish the structural trend of the region. The Ranegras
Plain itself is elongated northwest.

The northern Plomosa Mounta’ns and the 1solated hills northwest of Bouse
are structurally complex. The rocks have been so severely faulted and folded:
that much detailed work would hare to be done to work out more than the general
structural features. Four miles west of Bouse, for exsmple, pre-Cambrian
gneiss and schist are famlted against limestones of Cretaceous.(?) age.’ '.l’he
gneiss also forms the hanging wall in & reverss fault against limestone a.nd
quartzite tentatively assigned Paleozoic age.  West of Bouse the contact .- .
between bedrock and alluvium forms & conspicuous, almoat straight line that .
probably reflects a major botmding fault, i

In the southwestern part of the area the Plomose, hountaina are com'nosed
of wolcanic rocks dipping southwest, Gentle folding is reflected in the gra-.
dually curving strike of the lava flows. A prominent fault parallels the -
mountain front on the northeast side. It is viai'ble for approximately ’4 miles
along the strike. S = S . - )

To the morthwest, nea.r I'bex Mountain. ig a.nother fault that curves in -

a broad arc in an approximate north-south direction. The trace of this fault
is easily seen on aerial photographs, :

In the northern part of the Granite Wash Mountains are topographic fee.tures

-that probably indicate fault control. These features include a ridge extending
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_northwest from Salome Peak and a large wash to the southwest that perallels
the ridge.

Fault structure is displayed in the row of volcanic hills south of Hope.
in this area two periods of faulting can be distinguished. During late Tertiary
time the Cretaceous and Tertiary volcanic rocks were tilted to the southwest.
Basalt of probable Quaternary age flowed over them, and again the hills were
tilted to the southwesi., The dip of the older volcanics is 189; the dip of
the besalt 1s 89, A similar series of wlcanic rocks was observed south of
- U. 8. Highway 60-70 in the Plomosa Mountains. Detailed work might prove that
the rock of the two areas could be correlated.

PEDIMENTS

Reck pediments, as described by Bryan&/ were observed in various places

y ] B . R oo~
Bryan, Kirk, Erosion and sedimentation in the Papago country, Ariz.: TU. S,
Seol, Survey Bull. 730-B, pp. 52-€5, 1922,

along the mountain borders. They are usually formed on granitic rocks, an
exception being the pediment near Vicksburg which is formed on metamorphic
rocks. The largest podiment areas are: (1) along the northern border of the
Bouse Hills, (2) along the southeastern and eastern borders of the Bouse Hills,
(3) northvest of Ibex tountain in the Plomosa Mountains, and (U4) along the
southwestsern border of the Granite Wash liountains.

ROCK DESCPIPTIOIB

Pre..Cam'brian and pre-Cambrian (?) rocks

Rocks regarded as pra—cam'brie.n in 2ge include metsmorphic and granitic
rocks in the Bouse Hills and Plomose Fountains and metamorphosed sedimentary
rocks in the Granite Vash Mountains,

The gneiss that constitutes the backtone of the Plomosa Fountains ie A
possibly the oldest rock in the area. It is locally schistose. It is imper-
meable except where fractured. Although wells drilled in fracture zones might
rleld small quentities of ground water, the gneiss is considered of little
value for the storage or transmission of water,

Gneiss of pre-Cambrian age appears as a small outcrop in the central part
of the Bouse Hills. The gneiss has been intruded by granite and is schistose .
along the contact. The gneiss is coated with dark "desert varnish," and from
a distance the hills have the eppearance of being capped by basalt. o

Intrusive rocks of probable pre-Cambrian age crop out northwest of Ibex
liountain. The intrusive rocks are syenite cut by a dike complex. The syenite
is composed of orthoclase and biotite and is coarse-grained and locally gneissoid.
It has been cut by dikes to such an extent that the dikes cover a greater sur-
face area than the syenite. The dikes are extremely fine-grained and are of
both the acidic and basic types. Although there are no known wells in those
_rocks, wells gsunk in fracture zones or along dikes might produce small quantities
of ground water.

Granite regarded as pre-Cambrien in age, yet younger than the previously
described rocks, crops out in an extensive area in the eastern and northeastern
parts of the Bouse Hills., The granite is medium- to coarse-grained and white
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to gray in color. It is composed of orthoclase, quartz, and varying amounts
of the subordinate basic minerals, principally biotite. It 1s locally guele-
soid. The granite 1s cut by many fine-grained splitic and diabusic dlkes from
a fraction of an inch to U4 feet in width. The granite is considered of littls
value for the storage or transmission of ground water because 1t is practically
impermeable.

Metamorphosed sedimentary rocks, tentatively assigned pre—Cambrian age,
are exposed in an extensive area in the Granite Wash Mountains, The metamor-
phosed sedimentary rocks are probably younger than the metamorphic rocks in
the Plomosa Mountains, and it is possible that they may be, 1n part, Paleozoic
in age.. .Dazjton?'j asslgned some of the metamorphosed limestones in this area

[

Darton, N. H.. A résumo of Arizona geology. Univ. Arizona, Axizona Bur,
Minpes Bull. 119. P-, 223, 1925» N ’ .

L

a~

to the Paleozoic. The metamorphosed sedimentary rocks are principally mica
schist and smaller amounts of slate, quartzite, and recrystallized limestone.
They dip, generally northeast, from 20° to 60°. Many variations in the dip

and strike pattern are caused by ‘faulting and minor folding. The schist is
relatively impermeable except along fractures and is considered of little hydro-
logic importance. The slate, quartzite and limestone are dense and compace
except where- :fra.ctured, and their value as aquifers is questionadble. Vells

in fracture zones in the limestone might yield small quantities of ground water.

. Paleozoic (7) sedimentary rocks

Small outcrops of limestone and quartzite of Paleozoic (?) age occur
throughout the areas of the sedimentary and igneous complex shown on plate 1.
These rocks, as well as other rock units in the complex areas, have been sub-
Jected to intricate faulting and folding and the relations between the various
rock types are so complicated that it was impossi'ble to map the units sepa.rateh

in the limited time aveiladle for the Anvestigation. )
7 7T. The Paleozoic (?) limestone is gray, massive, and crystalline and is
interbedded with a fine-grained quartzlte. Boss statea. "near the Little

%7 e e e -

Ross, C. P,, The lower Gila region. Ariz.. ‘U. S. Geol. Survey 1f'ater7s{q>ply
Paper 498, p. 184, 1923, - - oL Y TEEr e, T
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Butte mine . i . are limestones lithologically gimilar to those ‘at the Socorro
mine, in the Harquahala Mountains, e.nd hence progagly Paleozoic. Darton _/

PRI
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Darton, N. H., A résumé of Arizona geology: Uinv. Arlzona. Arizona ‘Bur. Mines
Bull. 119, pp. 218-219, 1925." :

. .
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’mentions limestone and quartzite strata that "resemble strata in which Carboni-
- ferous fossils have been found" (at' the Harqushalas Mine). It 1s probable that
rocks of similar age were deposited in the Ranegras Plain area., Fo fossils -
“were found during this investigation., R




The limestone and quartzite of Paleozoic (?) age are.not regsrded as im-
portant sour ces of ground water, as the rocks are relatively impermeable.
Yells sumk in fracturs zones might yield small quantities of ground water.

Mesozoic gn rocks

Intrusive To cks

Intrusive rocks regarded as Mesozoic (?) in age includs: (1) a granite
laccolith, (2) a stock of bilotite granite and quartz monzonite, (3) a diabase
stock, and (4) acidic and basic dikes. All these crop ocut in ths Granits Wash
Yountains., Also included is granite observed in the Plomosa Mountains and in
the isolated hills northwest of Bouse. This granite was not mapped with the
Yesozolc (?) intrusive rocks dut is included in the sedimentary and igneous
complex areas shown on the map (pl. 1).

’ma intrusive rocks in the Granite Wash Mountains were assigned by
Ba.ncroft_/ to the Mesozolic (?7) era. He states:

—

&/

Bancroft, Howland, Reconnaissance of the ore dsposi_ta' in northern Yuma
County, Ariz.: U. S, Geol. Survey Bull. 451, p. 23, 1911.

The age of the large and massive granite . . . is not known.
Certainly it is younger than the pre-Cemdbrian strata through which
it cuts. Because of the fact that so many granite intrusions have
taken place in the Pacific States in Mesozoic time, thls one is
assigned temporarily to that era, no fossils haviag been found in
the area either to substantiate or disprove the correctnsss of -the
agsigmment, ' "

do evidence was found during this investigation to change his designation.

The granite in the Plomosa Mountains and in the isolated hills northwest
of Bouse is regarded as Mesozoic (?) in age on the bdasis of lithological
similarity to the yomger granites of southora Arizona that have been reforred
to the Mesozoic (?) _j .

Wilson, B, D., Geology and mineral deposits of southern Yuma. County: Univ,
Arizona, Arizona Bur, Mines Bull. 134, p. 28, 1933,

The laccolith in the Granite Wagh Mountains, T. 6 N., Rs. 14 and 15 ¥,,
is a coarse-grained biotite granite composed of arthoclase feldspar, quartz,
and blotite. It weathers to a tan color. The base of the laccolith is
plainly discernidle. At one locality, 7 miles N. 150 3, from Vicksburg, the
wetamorphic rocks strike N, 70° W. and dip 35° to 40° NE under the granite.

The top of the laccolith 1s difficult to trace because it highly metamorphosed
the overlying rock.

Coarse-grained biotite granite and quartz monzonite crop out over a large
area on both sides of U. S. Highway 60-70 in the vicinity of Granite 'fash Pass.
This may be part of the same general intrusion that formed the laccolith farther
north. The biotite granite occupies the center of the outcrop area, and the
qua.}-tw-monzonita occurs around the circumference. The blotite granite weathers



grayish tan =2 7n a crumbling uneven manner. T ,

A dlabae= Intrusive 1s exposed 1 mile northeast of Hope. The rock is
composed of plzzisclage phemocrysts in a bdasic ground mass. It 1s slightly
schistose in pl.zes and is of sufficient size to be classed as a small stock,

Dikes of flzs-grained splite and diabase occur as intrusives in the granite
laccolith. 7Th= dikes have a general northwest trend and ere as much as 200 -
feet in widtk. The granite-monzonite stock is cut by small pegmatite dikes,
by fine-graired light-colored dikes of quartz and orthoclase, and by basic
dikes of a dark-green color. No evidence was found to assign these dikes %o
a definite age graup. For convenience, they are classed with the Mesozoic (?)
intrusive rocks. .

The granite in the Plomosa Mountains and in the isolated hills northwest
of Bouse is coatse-grained and locally gneissoid. It is pink but has a greenis!
tinge caused Yy weathering. Outcrops of the granite occur within the sedimen-
tery and igneous complex. ereas shown on the map (pl. 1) 'but were not separately
mepped. .

The Mesozole (?7) intrusive rocks are 1mcermee‘ble except vhere fractured
and are considerzd of little value for the storage or transmission of water.

Cretaceous (?) sedimentary rocks .

Conglomerate, shale, and limestone of Cretaceous (?) age occur only within
the sedimentary and igneous complex areas shown on plate 1. The basal conglom-
erate of Cretacecus (?) age 1s an arkosic sandy conglomerate. It is generally

grayish vhite, although locally it is reddish brown. The coarse-grained white
matrix is comvosed of orthoclase feldspar, quartsz, and some mica, orthoclase

being the predominant mineral. The rounded, conglomeratic aggregate is
composed of granite, gneiss, quartzite, and fine-grained basic igneous rocks.
No stratification was observed. The unweathered rock is well consolidated
'bu:b‘lche matrix ‘weathers _easily, leaving the _surface covered with rounded
pebbles. :

" The shale and limestone strata lic conforma‘uly on the 'basal conglomerate.
The shale is red, and the limestone ranges from reddish brown to yellow. The
rocks are _dense and even-layered; the limestone 'neds are more massive near
the top of the series. No fossils were found. T

The conglomerate shale, ‘and limestone are tentatively classed as Creta—
ceous and are probably contemporaneous with the sedimentary rocks in southern
Tuma County described by McKeelO/ and *ilson.1l/ Wilscn. Cunningham. end .

10/ N ) o T
McKee, E. D-. Paleozoic aeaways in wes’cern Arlzona‘ Am. Aasoc. Petroleum )
Geologista Bull,, wl. 31. 0. 2, pp. 282-292, 1947. .. . . . :

_l_y Mol R RN .‘;;:;-,.“.“, ‘-;.:i' ‘:.’7~‘:"“’ -7
Wilson. E. D., Geology ‘and Miperal’ resources “of southern Yima County.

Ar-ibzk‘..\ Univ. Arizona, A_rizona. Bur, Nines Bull, 13’*- PP. 30- 80, 1933' S
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Butler, 12 d"é‘écrib'ing ‘H{'ﬁes in 'the'"'nor_tnezig part of the ;I%lomqga Mountalns,
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Wilson. E. D.. Cunningham ‘. B.. and Butler‘ G. .y Arizona. lode go_ld
mines and gold mining: Univ. Arizona, Arizona Bur. Mines Bull. 137, pp. 13

134, 1934, .
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:sention “probadle Cretaceous shales and metamorphosed sedimentary rocks of

srobable Cretaceous age."

The conglomerate, shale, and limestcne of Cretaceous (?7) ege are not
regarded as important sources of ground vater, as the rocks are relatively
impermeable. VWells sunk in fracture zones might yleld small quantities

of ground water,

Mesozoic and Cenogzoic rocks

Cretaceoua and Tertiary volcanic rocks

The Cretaceous and Tertiary volcanic rocks include lavas that range from
light-colored rhyolite to dark-gray, almost dblack andesite and 'basalt a.nd
deposits of ash, tuff, and agglomerate. .
- The oldest rocks in this unit are probably the volcanic sedimenta.ry rocks

2 miles northeast of Bouse. They are mepped with the sedimentary and ignecus
complex areas. The deposits consist of light-colored tuff and agglomerate
interbedded with dark-red arkose. The tuff and agglomerate are thin-bedded,
well sorted, very tightly cemented, and water~laild,

Southeaet of Ibex Mountain the volcanic rocks are basalt, andesite, and
some agglomerate. These rocks dip southwest, Interbedded with this sequence
near U, S, Highway 60~70 is approximately 20 feet of yellowish~green and red
coarse-~grained sandstone, ,

A reddish sandstone was observed in the western part of the Bouse
4111s., The deposit is underlain and overlain by dasalt regarded as Cretaceous
and Tertiary in age, The fine~ to coarse-grained sandstone 1s well stratified
and firmly consolidated and is approximately 3 feet thick. Its presence .
indicates a brief break in the vulcaniam.

’ Another rock included in the Cretaceous and Tertia.ry volcanic series

is a white thin-bedded compact tuff, Deposits of this material were ob- .
served in a small area in the southwestern part of the Bouse Hills and also
in the Plomosa Mountains approximately 6 miles north of U, S, Highway 50—-70.
The tuff is underlain and overlain by light-colored volcanic ash, .

South of Hope in Pyramid Peak 18 a sequence of volcanic rocks capped ° |
-vith basalt, Particularly prominent is a layer approximately 20 feet thick
of fine—-grained equigramular tuff, (See pl. 3 A,) It 1s red faintly laminated,
and semiconsolidated, The tuff is friable and appears to be held together
by compactinn and by the weak cementing effect of a ferruginous coating on
the grains, The red tuff is overlain by scoriaceous agglomerate which, in -
turn, is capoed dy basalt, B P e

The deposits of ash, tuff, and agzlomerate found i.n the Ba.negras Plain -
area indicate explosive activity during Cretaceous and Tertiary time. The
only probdable souce of explosive material recognized is the mountain known
as Four Peaks (see pl. 3 B) 6 miles southwest of Bouse, This mountain is..
nrobably a volcanic neck, The rock 13 composed of quartz phenocrysts 1n a —
light-red ground mass, ' ° ,

Fine-grained dasaltic rocks regarded 2s Cretacecus and Tertiary in a.ge N
are the predominant lavas in the sedimentary and igneous complex area-in the
sorthern Plomosa Mountains, Assoclated with these lavas are dlabdase dikes -
that cut the older rocks of the complex. e

The lavas in the northern Plomosa Mountains and Bouse Hills ares for the
most part, highly fractured and faulted and should offer oprortunity for the.
Acwnward percolation of water, but no wells are known that produce from thia
anit, 'I'he lava flows in the remainder of the area are more contimuocus and
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are 1mpermeable except where fractured., Woat ot the watar-laid tuffa ‘assoc—
jated with the lavas are dense, compact, and relatively impermeable. An . .-
exception 18 the porous red tuff found in Pyramid Peak south of Hope. This
was the only outcrop observed, but the tuff may oxist beneath talus-covered
slopes in other volcanic hills in the vicinity and may extend out under the
valley. If the areal extent is considerable. the tuff—might be imnortant

as an aquifer.,, -

denezoie;gll‘rbcka

Tertiary (1) conglomerate and alluvium

Included 1n the sedimentary and igneous comnlex area west of Bouse, and
not semarately mapped, is a dark-red semi-consolidated fairly well sorted
conglomerate of Tertiary (?) age. The outcrovs weather into rounded, ele-
vhant-back-1lik%e hills, Faint stratification separates coarse—~ and fins-grained
layers. The coarse aggregate is comvosed predominantly of lava fragments and
lesser amounts of fragments of gneiss and intrusive rocks.. The pebbles and
boulders are subangular to subrounded. The finer aggregate 18 composed -.
orincivally of volcanic rocks and quartz and the fragments are not so well
rounded as those of the coarse aggregate. The conglomerate is cut by a few
small faults, It is tilted verv steeply 1n one placa, but elsevwhere it dins
gently. .

The conelomerate nrobably was formed after the major vulcanism of
GCretaceous and Tertiary time and before the deposition of the estuarins or
lacustrine beds of late Tertiary time. The conglomerate is lithologically
aimilar to one described by Lasky and webbeql_/ in the Artillery Mountains

13/ e - - A o w
_Lasky, S. G., and “ebber. B. N., Manganese resources of the Artillery -
Mountains region, Mohave County, Arig.: U.'S. Geol. Survey Bull. 961. 19“9.

of southern Mohave County, Ariz. They named it the Sandtrap conglomerate and
tentatively assigned it to the upper Pliocene. .

The Tertiary (?) conglomerate is tightly cemented and has not been faulted
as much as the other units of the complex, It 18 regarded as of little valme -
for the storage or transmission of ground water,

In the report, Tertiary (7) alluvium is restricted to the clay and smaller
amounts of sand and gravel of estuarins or lacustrine origin, The upver part
of these sediments may be of Plelstocene age but no fossils were found in the
beds and they are classed as Tertiary (?). The thickness of this material ie
unknown but logs of wells in the area show that it exceeds 1,100 feet.

The only known exposure of the Tertiary (7) alluvium is at the mouth
of a mine tunnel & mile east of Bouse, where beds of ash and clay are in
fault contact with lavas tentatively assigned Cretaceous or Tertiary age. The
exvosure was too small to map, It is possible that the clay 18 related to -
similar deposits venetrated in the deep irrigation wells in the valley (see
table 4), The logs of the irrigation welle west of Desert Wells show pre—
dominantly clay and small amounts of sand from 100 to 800 feet, and coarser
material from approximately 800 to 1,242 feet, the maximum depth attained,

The log of ons well near Utting shows "hard,red shale, red clay, etc." from
about 850 feet to a total depth of 1,269 feet, Possibly the clay was originally
as 1ittle as 100 feet bYelow the present surface level in the vicinity of -

Utting, but subsequent channeling removed much of the clay,
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Origin ef Tertiary (7) alluvium.-—Although the lower part of the valley
f111 of the Ranegras Plain ia Tertiary (?) in age, considerable doubt exists
as to the conditions under which the sediments were deposited. Though the
fow deep 'wells in t&a area have_penstrated materials similar to those des-
cribed by Knechtql}_/and TurneriD/ near Safford, Ariz., which are considered

m .
Xnechtel, M, M., Geology and ground-water resources of the valley of the
Gila River and San Simon Creek, Graham County, Ariz.: U, S, Geol. Survey
Water-Supoly Pamer 796-F, pp. 196-200, 1938.

3 B ) '
jl‘!nrner, S. F., Ground-water resources aand problems of the Safford Basin,
Ariz,: U, S. Geol, Survey (mimeographed), 1941. ' '

lacustrine, there is no basis for actual correlation of the devosits in the
two areas other than physical similarity, as no fossils were found in the area
covered by this investigation, However, becauss la.kgs were known to have
been common in this reglon during Pleistocene time,:°/ 1% 18’ posaidbls that

16/ a , ‘

~ Meinzer, 0, %., Map of Phe Pleistocene lakes of the Basin and Ranze pro-
vince and its significance: Geol. Soc. America Bull,, vol. 33, mo. 9, pp.
541-552, 1922, : v

. a

the lacustrine theory of origin may apply hers, ' t
The Tertiary (?) alluvium may contain good.aquifers in some places, tut
the specific capacity of a well may be small because of the great abundance
of clay, A well may be expected to produce sufficlent water for domestic uase,
and locally wells may produce sufficient water for irrigation, '
Wilsonl?/ has described outcrops of marine sediments along the Colorade

1 ' : '
~° "ilson, E, D,, Geology and mineral deposits of scuthern Yuma County,
Ariz,: Univ. of Arizona, Arizoma Bur, Mines Bull. 134, pp. 31~32, 1933.

River near Cibola, approximately 50 miles southwest of Bouse, He found fossils
in "approximately 1,000 feet of well-stratified, weakly consolidated marls

and sandstone."” The fossil types found indicated brackish water from a marine
invasion of Miocene or Pliccene age. Vilson alsoc descrided zm outcrop in
Odsborne Yash aporoximately 15 miles northwest of Bouse, Fe stdtes, "ihe same
formation underlies basalt and rests uovon tilted, beveled, red beds. At that
locality, Blanchard and Ross found it to contain two brackish-water fossil
species,” With these extensive marine deposits nearby, 1t i3 possibls that

the clays venetrated by the deep wells in the Ranegras Plain represent depoeits
in an estuary. ' '

Cenvozoic rocks
Qua’gernazjy (?) volcanic rocks

Dark-gray vesicular olivine besalt of Quaternary (?) age occurs- in
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pumerous places in the Banegras Plain area. Outcrops were found in the southern
and southwestern parts of the Bouse Hills, Other outcrops occur on two isplated

vlack hills 3 miles west of Vicksburg, Basalt also occurs on the southwest
gide of Pyramid Peak. The only bacalt of probable Quaternmary age observed in
the Plomosa Mountains was that in ths vicinity of U, S. Highway 60~70. .

The uaternary (?) flows are thin and are small in areal extent. They
are not regarded.as an important potential source of ground water, .

2 .

Quaternary sedimentary deposits

Caliche—cemented fanglomerate,-—-Small areas of caliche~cemented fanglomerat
oecur at numerous places in the Plomosa Mountains,.in the Bouse Hills, in the
isolated hills northwest of Bouse, and in one locality in the Granite “ash
Mountains, The fanglomerate is unstratified, well consqlidated, and cemented
by caliche. It weathers %o a jJagged surface (see pl. WA), buff in color. .
Caliche forms about half the rock, coarse aggregate the rest. There is no
soil in the caliche,

The fanglomerate forms vertical cliffs 10 to 20 feet high. The uvper
surfaces of the outcrops slope more gently than the underlying bedrock. The
fanglomerate thickens down slope and is thickest at the vertical cliffs (see
ol, 4 B). Wherever observed it was formed on hard rocks, In the Granite Wash
Mountains, sec, 36, T. 7 N., R. 15 ¥,, the fanglomerate dips under the alluvium
of Butler .Valley. This was the only locality where the relation between the
fanglomerate and the alluvium ¢ould be seen. The fanglomerate was formed on -
the sloves of the hills of volcanic rocks and limestone, and the coarse aggregat'
is composed entirely of talus fromthe hills upon which the fanglomerate rests,
The absence of soil in the fanglomerate indicates that it was not formed as-.

a normal alluvial deposit, Deposition near the shore of ‘a2 lake is suggested
by the way the fanglomerate occurs at the same elevation around the hills on
which 1t is formed.

‘The fanglomerate 1is very tightly cemented and has only a smell area of
outcrou. It is not an equifer.. e » o . .

v . ) R e
~——— - TT -

Alluvium,-—The Quaternary alluvium beneath the Ranegras Plain generally
does not exceed a few hundred feet in thickneas, The deposits are sand, gravel,
and some clay. The sand and gravel form the best aquifers in the area, The
two deep wells near Utting penetrated water-bearing sand and gravel bYetween -

125 and 850 feet, and the wells have been successfully used for 1rrigation.,.

It is probable that the materials found there were deposited in erosion channels
.cut into the Tertiary (?) alluvium, and eimilar buried channels may exist
elsewhere beneath the Ranegras Plain,”. - -

There is no indication that the Ranegras Plain was ever drained by a mejor
stream, and the alluvium probably was deposited by sphemeral streams that flowed
only during periods of heavy reinfall.,  “here these streams emerged from the
mountains and spread out upon the plains, ‘the loss of velocity caused the de~
vosition of coarse materials in the form of alluvial fans that were gradually
extended for some distance out from the mountains, The finer materials - clay-
and silt - were carried farther out and deposited nearer the center of . the .
valley. . Therefore, wells drilled in the center of the basin wouldtend to be. ..
voor oroducers, owing to the fineness of the materials, The best wells should
be those drilled in the coarser materials of the alluvial-fan deposits or in
gravel-filled channels, There is no topographic or geologic expression on . _ .
the present surface of the vlain that indicates where buried alluvial-fan depositr
or. channele might be found, - -~ - M YT LT

A cley deposit. probvadbly formed 1n a Recent nlaya, was observed aouroxi—~*
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mately a mile southeast of Bouse. .The high mineralization of the ground
vater near the surface at Bouse is proba'bly attributable to this playa
deposit,

- The youngest- Quaternary a.lluvim. other than the Recent playa clay,
is the Recent sand and gravel in Bouse Wash end Cunningham Wash and in the
beds of the many washes coming out of the mountains. It ig not different-
iated from Quaternsry alluvium on the map (pl. 1). The material is coarse,
ungorted, and unconsolidated. It 1s through these deposits that the ground=-
water reservoir receives most of its recharge.

SROUND-WATER RESOURCES
 OCCORRENCE AND MOVEMENT OF GROUND WATER

Ground water occurs in both the Quaternary and the Tertiary (?) alluvium
that forms the valley £111, bdut the dest aquifers are found in the sand and -
grevel lenses of the Quaternary alluvium, The water table forms a compara-
tively uniform sloping surface, indicating that the alluvium is sufficiently
permeable to allow horizontal and vertical movement among lenses of sand and
gravel, Southeastward, or upstream, slong Bouse Wash, the slope of the water
table 1a less than that of the land surface, and the depth to water becomes-
progressively greater. Also, the slope of the water table is less than the
slope of the ground surface from Bouse Wash toward the mountains (see pl. 1).

Ground-water movement is in the direction of the slope of the water tsabls.
In the Ranegras Plain the movement of the ground water is predominantly north-
weat. Some water moves scuthwest from Butlér Valley and then northwest down
the Ranegras Plain. There appears to be a ground-water barrier abtout 2 miles
northwest of Bouses This 1s shown by the shallow depth to water (about 30
feet) near Bouse and for a mile downstream, thea an increase to more than
100 fest in the next mile.

Lines of eqnal depth to water were drawn on thie mep (pl., 1) in parts of
the area where the wells were most abundant, EHowever, because mo elsvations
ware available, ground-water altitude contours could not be drawn.

REOH.ARGE TO GROUND WATER

- Recharge to the aquifers of the Ranegras Plain is derived from the
following sources: (1) runa?f from rainfall, (2) vrnderflow from Eutler Valley,
and (3) seepage from irrigetion.

There are no perenniel streams in the area, Bouse ‘fash, Cunningham Wash,
and tributary washes from the mountains flow only after 'a heavy rain or
cloudburst. It is probable that the largest rscharge to the ground-water re-
servoir occurs from the strsam flow resulting from these heavy rains. A study
of the recharge to ths greund-water ress-voir in a typical desert wash was
mede by Babeock and Ca::.ssl:d.ne ___/ and they state, "absut half of the flow of

18/

Babeock, H. M., and Cushing, B. M., B.echarge to ground water from floods
in a typical desert wash, Pinal County, Ariz.! Am. Geophys. Union Trans.,
1942, pp. "9—55- -

wueen Creek at the movth of its canyon was recharged to the grourd vater."
Little or no recharge ‘o ground-water storage results from moderate rain-
fall on desert areas. The greater part of the rainfall absorbed by the soil



is probably lo st by eveporation and transpiration..l-gf

Turner, S. ]'.. a.nd others. Ground.-water resources of the Santa C;-uz Basin,
Ariz.: U. S, Geol. Survey (mimeographed). p. 42, 19113.

34
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Additional field work would have'to be done to determine the amount of
underflow from Butler Valley into the.Ranegras Plain. The exlstence of a
ground-water barrier or constriction at the mouth of Butler Valley is indi
cated by the comparatively shallow depth to water in the SEISE}SH} sec. 9,

T. 7 8., R. 15 ¥., approximately 2 miles north of the mouth of the valley.
There the water is within 95 feet of the surface, elthough 6 miles farther
upstream in Butler Valley the depth to water is approximstely 240 feet. The
depth to water increasee 'below the constriction or 'barrier to 173 feet at
Utting. : ‘

Recharge from 1rrigation seepage ie not important at present because ‘the
amount of water applied is small. - - _

DISCEARGE OF GROUND 'ATER

Discharge of ground water from the Rgnegras Plalin is by pumping and ‘by
the natural processes of underflow and evepo-transpiration.

-+ - Ag of February 1949 the pumping for irrigation exceeded that for domestic
and cettle use.. The amount of water pumped in the Renegras Plain is very smal
compared with purpage in the more highly developed basins in the State. Two
irrigation wells near Utting were in use and about 1,000 acres were under
irrigation. A third well was being placed in use near Desert 'ells.

An important form of ground-water diecharge is the underflow over the
assumed ground-water barrier northwest of Bouse. The amount of water dis-
charged by evapo-transpiration within the area is believed to be very smell,
Only in the vicinity of Bouse is the vater table sufficlently near the surface
to support phreatophytes, and even there it does not support a luxuriant
growth similar to that along ma.ny other atream channele in the State..

AGRICULTUB.AL DEVEI.OPHEM . e e -

Six irrlgation wells, each approximately 1,000 feet deep, had been

. drilled by harch 1950. Of these, only two were in use. They are in sections

22 and 26, T. 6 N., R. 16 W,, near Utting. The static water lsvels in these
vells were 168 and 173 feet, respectively, below the surface in November 1gU8.
o pumping-test data are available. 'but it 13 reported that the wells are
good producers. .. ilr .

: The other four welle are in the southern part of the area, near Desert
Yells. The static water levels of the four wells were between 125 and 132
feet biélow the surface of the ground whea they" were drilled. Only the well

- in sec. 18, T, U4 ¥., R, 15 V., produced more than 2,000 gallons per minute.
This production was accomplished by gravel-packing the well. The pumping
lift (reported by th.e vell dx'iller) was approximately 300 feet. S

LI

’ su'x nm or THE cnomwum EESERVOIR

' The quantity of water (eafe yield) that can be puxped a.nnually from the
ground-water reservoir without depleting the supply avellable for contimued
economical pumping 1s of vital concern to people interested in the agricultural
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possidilities of the Ranegras Plain. In this case the maximum safe yield of the
ground-water reservoir can be approximated by estimating either the average
anmual recharge to the basin or the average enmual di scharge from the 'basin
under natural conditions.

The average annual recharge is the amount of rainfall and flood. flow that
percolates to the ground-water reservoir. To evaluate this amount, it is
necessary to know the average annual rainfall, the dralnage area of Bousse
Wash and its tributaries, the part of the rainfall appearing as surface runoff,
and the part of the runoff recharged to the aquifers, -

No climatological data are available for the Ranegras Plain. Ta'bles 1
and 2 show that the average annual rainfall at Salome and Quartzite is 8.56
and 6.04 inches respectively. Because the Renegras Plein is between the two
localities, the average annual rainfall is assumed to be 7 inches,

The dreinage area of Bouse Wash and its tributsries can be only estimeted
because existing maps do not show accurately the drainage in the southeastern
part of the Ranegras Plain, An approximation of the drainage area is 1,550
squere miles, Of this, about 20 percent or 300 squere miles is mountainous,

Recharge to the aguifers occurs near the base of the mountaing from run-
off resulting from normal rainfall in the mountainous areas. Heavy rains
result in flood flow and recharge in the lower reaches of Bouse and Cunning-

" ham Washes vhere the washes have definite channels. -The determination of

the recharge rates would require extensive field work, The only area similar
to the Ranegras Plain in vhich the recharge rate has been determined. is the
Queen Creek area, Pinal County, Ariz., There, runoff fror rainfell in mountain-
ous areas ves about 8 percent of the average annusl rainfall,i?/ -and: approxi~

~Turner, S. F., personal communication, 1949.

mately 50 percent of the runoff at the base of the mountains was recharged
to the ground-water reservo 1r._2_1j The factor of 50 percent was arbitrarily

2_y R, °
Babcock. H. ,'l.. 8116. mshing. Eo M.’ op. cit.

reduced to 33 percent for the Ranegras Plain area, because the conditions for
recharge are not as favorable as in the Queen Creek aree. Thers is additional
recharge, of unknown amount, fromflood flows in the lower reaches of Bouse
and Cunningham Vashes. Though it conceivably could be equal to the recharge
near the mountainous areas, it probably is much less. T

Using the estimated figures for rainfall, drainage area, and percentage
of runoff reaching the ground-water reservoir as recharge, it is computed that
3,000 acre-feet per year enters the ground-water reservoir from runoff result-
ing from normal ralnfall in the mountainous areas. Another 1,000 to 3,000
acre-feet per year may be recharged by flood flows along Bouse and Cunningham
Washes. Thus, according to this method of computation, the total recharge.
in round figures, msy be about 5,000 acre-feet per year.

Another method of estimating the safe yleld is to determine the amount
of ground water that is discharged from the basin. In the Ranegras Plain area
‘the principal discharge occurs as underflow over -the: presumed barrier northwest
- of Bouse.. The amount of underflow could be determined bys (1) Running earth-
resistivity probes to determine the width and thickness of the aquifers over-



lying the barrier; (2) drilling wells to bsdrock at the darrier; (3) meking
putping and recovery tests on several wells and measuring drawdown and -
recovery in observation wells in the immediatq vicinity. to .determine the
coefficient of nermea‘bility of the aquifers; and (4) leveling betireen observe
tion wells to permit determining the hydraulic gradient. An estimate of the
diacharge can be made by assuming; an aquifer 100 fest thick and 2 miles
wide, a hydrsulic gradient of 70 feet per mile, and an average fleld coeffici
of permeability of 500. The ﬁeld coefficient of permeability_/ is the rate

5 - e “- N
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: Venzel, L. K.. Methods for determining permea’bility of water-‘bearing
) materia;l.s. u. S. Geologica.l Survey X"ater-S\:pply Paper 596 Do 7. 191l2. .

‘. P

. of flow, in gallons per day, chrough a L-foot thickness of uater-bearing

" materials 1 mile in width (measured at right angles to the direction of flow)
"and under a hydraulic gradient of 1 foot per mile., Using these values, the
average annual discharge 1s computed as about 7,500 acre-feet.

On the basis of the estimates of recharge and discharge,.the safe yleld
from the ground-water reservoir of the Renegras Plain area may be less than
5.000 scre-feet per year. It probably doss not exceed 10,000 to 15,000
acre-feet, If irrigation development i1s expanded until the pumpage exceeds
the safe annual yield, the result will be a general.and continulng lowering
of the vater level and, as shown below, an increase in the mineral content of

.the ground vater. o '

T A C -

QUALITY OF 'VQE

The analyses of ground water (ta‘ble 5) are of 5 samples collected in
1946 and of 11 samples collected. in the period November 1948 to March 1949,
These data indicate that the ground water 1s extremely veried in quality,
renging in dissolved-solids content from 390 to 3,700 parts per million.
Chloride, sulfate, sodium, end calcium sre the predominant constituants
in the more concentrated waters,
' . Analyses of ground vater from wells 1n the flat lands nea.r the center
of the basin indicate that most of the water may be rated "permisaible to.-
doudbtful® or "doubtful to unsuitadle" for irrigation use, as classified by
Vilcox_a_/ with respect to specific conductance and percent sodium. The..

"ileox, L. V., The quality of vater for irrigation use. JJ;.'LS‘.'Dept. Agr.
Tech. Bull. 962, p.. 26 19&8. . e e .

. -

percentages of sodium'usually exceed 60, and the application of such waters
to the land may ceuse the soil to become relatively impermeable to the down-
ward movement of water. The shallow ground water in the vicinity of Bouse

- which has a dissolved golids concentration aimila: to that from well 36 may
‘be classified as unsuitable for irrigation... =

o Eost of the ground water in the basin contains enough dissolved mineral
matter to have a noticeadbly unpleasant taste. Near Bouse the water is high
in chloride, sulfate, and dissolved solids, Excluding the two wells in sec.
T. 4 N., R. 16 V., 2ll other serples showed the ground water to be very high
in fluoride, the range being from 3.8 to 8.9 parts per million. According tc
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the U. S. l?nhlic Health Servicef_&/ a satiofactcry drinking water should contain

Y
Public aeanh Service dr:lnk:lng water standards, 1946: Public Heaelth Repts.,
vol. 61, no. 11, Reprint 2697, pp. 371-384, Mar, 15, 1946.

no more than 1.5 parts per million of fluoride. Excessive amounts of fluoride
- pay caude mottling of the tooth enamel of children vho drink such vaters
during the time their permanent teeth are forming.

The most dilute waters in the Ranegras Plain basin occur in the recharge
areas. These areas sr¢ along the mountein bases and gravel.filled channels
of washes. TFor example, the well in sec. 15, T. 4 N., R. 16 ¥., is near the
mountain froant and the water is relatively low in dissolved solids. Likewise,
the wells in the SW sec. 15, T. 7 N., R. 17 ¥., are near Bouse Yash, and
their waters are relatively low in dissolved solids, even though the water in
soxe of the nearby wells at Bouse is highly mineralized. The occurrencs of a
less concentrated water in this vicinity is possibly due to rechsrge from
fresher water flowing through the wash., The highly mineralized shallow water
at Bouse is believed to reflect the influence of neardy deposits.

All the diasolved solids that leeve the basin are carried out by the
surface flow and underflow of Bouse Yash. The accumulation of soluble salts
in the besin will gradually increase as discharge from the basin is decreased
by pumping for irrigation. However, the effects can de minimized by providing
adequate drainasge structures to keep the water table from rising too near the
surface in the 1lrrigated tracte, and by providing the proper amount of excess
irrigation to keep the soil flushed out.

. SUMMARY AND CONCLUSIONS

. The area included in this investigation is the northeran part of the
Ranegras Plain, known locally as the "Bouse country.' It 13 in :nmorthern
Yuma County, Ariz. o

Ground water occurs in the Quaternary and Tertiary () alluvium that
forms the valley f£ill. The best aquifers are the sand and gravel lenses of
the Quaternary alluvium. The Tertiary (?) elluvium eppears to be "tight®"
becauge of the great abundance of clay, silt, and fine-grained sand. The
movement of ground water is predominantly northwest, although some water moves
scuthweat from Butler Valley and thea northwest down the Ranegras Plain.

Recharge to the aquifers of the Renegras Plaim is priacipally by runeff
from rainfall. Discharge of ground water is princlpally 'by u.nderflow out of

. the basin and by pumping,

The safe yield of the ground-weter reservoir mey be less than 5.000
acre-feet and it probadly does not exceed 10,000 to 15,000 acre-feet per year.
As of March 1950 the safe vield had not been exceeded because only two wells
were in use.

The waters from wells in the. flat lands near the center of the basin may
be considered "permissidle to doubtful" or 'Boubtful t6 unsuitable" for irrige-
tion usge, and some of the shallow waters near Bouse are "unsuitable" for irriga-
tion use. The ground waters generally contain enough dissolved mineral matter
to heve a nmoticeable taste. NMost of the samples showed amounta of fluoride
sufficienat to cause mottling of tooth enamel in small childrer.
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Table 3--Records of wells in northern part of Ranegras Plain area, Tuma County,

Ariz.

Meaguring point: Usually top of casing, top of pump base, or top of well curb.
T, turbine; C, cylinder; E, electric motor; G, gasoline;

Typs of pump and power:?
~ ¥ wind: H, hand; 0, diesel.

!Dia.m-
Date | Depth |eter
Well location Owner Driller com- of of
" no. plet- | well well
' : ed (feet) [(iaches)
: T. 4 ¥, R. 15 ¥,
'igg 1 | EebNESEER sec. 2 E. J. Relf G. Relf 1944 | r/ 300 8
; J. Fred Ash Robinson & :
!r 2 | #eWESE sec, T et _al. Mason 1948 528 20 |
f {
a/ 3| MANEL sec. 8 J. S. Riley - 1935 | r/ U420 6 i
= i
: Y | WANE: gec. 8 do. - - - 6 |
C -|Riley and -
.5 |SERNE: sec. 8 do. Franks 1926 | r/ 206 8
‘ “Ora C. ;
: 6 | M2k sec. 9 Jordan - 1938 | r/ 250 g
17| B sec. 9 B. B. Reed - - |/ 250 6 |
: Robinson & ;
le/ 8| mAWwdwd sec, 18 | Perry Bros. Mason 1948 1,005 20
- Perry, Settan, |Thompson i
. 9 | minrdsul sec. 18 and Granvills | Bros. 1949 1,242 12
10 | SE SRiSE: sec. 2 - - - - 6
"~ Growder
11 | SBEEMi: sec. 28 Cattle Co. = = — =]
T. 4 ¥, R 16, Frank Rex
a/ 12 | MENEt sec. 15 Williams Roberts 1948 | r/ 303 - ]
Mra. Callie
g/ 13| MW:NB} sec. 19 Battles - - | r/ 285 3
E. K. Rex
a/ 14 | swinek sec. 19 Rathburn Roberts 1946 | r/ 530 g
To 5 Nc, Ro 1h‘ '.'-'o
15§ W4 gec. 16 - -~ 6 !
a/ See table 5 for

analysis of water from this well




Tee of water:
RR, reilroad.
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I, irrigation; S, stock; D, domestic; P, public supply; N, none; .

Water lsvel -

Depth Date s
Veil below of Pump Use Temp. Remarks
r0. Deasur- | Measure- and of (°F) :
ing point| ment power |Water
feet) -
Yov. 17, :
1] 262.0 1948 C,E D - - )
Yov. &,
2 124,56 1548 - X - See log
| Yov. 17,
3 r/116 1948 C.E D - -
i Nov. 17, Casing being withdravm, Nov. 17,
4 127.70 | 198 Yone D - 1948
Jan. 8,
51 128.25 1945 c,G D - Observation well
| Nov. 18,
6i r/135 1948 c D - -
7 - - ,E D - -
Nov. 8, Discharge, approximately 900
8| 130.66 | 1948 Nane X g2 gallcns & minute. Yell abandon
- 1 ) ] Sce logs -
May 10, , Disciarge, reported by driller,
9 131.94% | 1949 T,E I P 2,000 gallons a minute with
: drawdown of 170 feet. See log.
Mov, 22, A - R
10 158.42 | 1948 None N - - '
11 - - CoG S — -
Nov. 17,
12 211 1948 c,G D - -
Nov. 18,
13 2434 1948 C,E D - -
. |Nov. 18, S '
4| r/200 - - | 19ug GGE | D - -
. |May 25, Taps perched water body. Known a
15 37.43° | 1948 i D -

I/ Reported.

Desert Prospect sbout 1910.
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Table 3.-~Records of wells in northern part of Ranegras Flala area, Yuma County,

Ariz.--Continued
: ' i . |Diam-
: Date | Depth |eter
*ell Location Owner Driller Icom- of of
. no, plet- | well well
D S . ed (feet) {(inches)
T58%., R 15 ¥,
A. T. and Ariz. and
L .16l wmk sec. 5 _S. P R R Cal. Ry. Co {191l [r/ 343 10 .
! 17| sE:sv sec. 7 - - - - g
- : Crowder
la/ _ 18| NELM sec, 21 Cattle Co. - - _lz/ 250 6 _
i__. 19| VELNE: sec. 30 - - - - 8
i Robinson
! 20|SEisubSw: sec. 32 P. Higgins ard Messn |10kg |/ €00 20 _
? T, 5 ¥., R, 16 .
Crowder
FL 21| SwAit sec. 9. Cattls Co. - -~ Izf 15 6
| ___22|smisBISEL: sec. 9 = - - 146 7
23|SEiSE: sec. 10 - - - - 16
T, 6 N., R, 15 ',
21"‘ SE‘}@_@% sec. 32 - - . e - g
T. 6 N., R, 16 W.
Chester Thompson
25 |NEANEL: sec. 22 Johas Pros. 2948 g78 20
g/ 26|§EiNEL gec. 26 do. do. do. 1,269 20
| _27 (%% sec. 32 .. - - - Ir/ g00 16
T, 6 N., R. I7 W.
, 28 |NE+ sec. 12 - - - - 12
T, 7 §., R. 15 ¥,
R. K. Rex Fed.
, 29 |SPASERSE: sec. 9 Thompson Roberts . {1330 - 6
I 7. 7 M., R 17 ¥,
EI_L 30 [md sec. 6 do. do. 946 e/ 13h 6
L 31ivebowd sec. 9 - - - 112.8 6
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Water level -
r Depth Date
Well below of Pump ' | Use Temp. Remarks
0o, ‘ Deasur- | measure4 and of (°F) ‘
ing point ment Power | Water
(feot) :
]
; Feb. 1,
16 . r/253 1911 - - - Ses log .
— - Nov. 15, ‘
17 ;. 146.40 | 1gug None N - - o -
© 7 Nov. 16,
18 | 202,17 1948 c,¥ s - -
- - Nov. 16,
19 154.40 | 1g4g None N - -
B Yov. 8, Vell was test-pumped. Small
20 119.09 1948 None ] - production
Nov. 150
21| 122,23 | 1948 C, s - -
. |Nov. 12, .
| 22 | 120.54 | 1948 None N - -
" . |Peb. 21,
23 | k.00 1946 None N - - -
: Feb. 17, :
24 | 269’ 1949 None N - =
June 8,
25 169.33 1948 T,E I - See log .
Nov. 16, Discharge, approximately 2, 300
26 | 173.14 1948 T,E I 82 gellons a mimute with drawdown
- - ' of 25 feet
Nov. 12, - Probably drilled for irrigation
27 98,46 | 1948 None N - but used only for stock
. Jan, 9, .
28 |  6u4.12 | 1945 c,¥W 8 - -
: Fob. 26, ;
29 95 1950 C,¥ s - -
A - Feb. 20' - : -
30 110,56 | 1946 c,G s 18 -
- - -~ [INov. 22,
31 110.00 1948 None N - -
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Table 3.—Records of wells 1n northera part of Ranegras Plain aree, Yuma County.

Ariz.~-Continued
-~ Diame
. -|Date |Depth  |eter
Well Locatisn Owner Driller |com- of of
no. : plet—- |well - well
\ _ ed (feet) K inches)
T. 7 N., R, 17 Y,
32|Sec, 10 ‘ - - - - 4g
al 33|swhvmiswt sec. 15 - - 1905 k7.1 6
&/ _ W sEimviswk sec. 15 - - - 55, 6
: Mer.
, 35| SBESWLSEL sec. 15 | C. A. Martin | G. ¥illiams |1GH9 125 g
a/  36|SEANEANBE sec. 22 | C. Wniteley - - by us
37| SEANEANED sec. 22 | do. - 1946 |r/ 90 © 6
: =
38| WANEL sec. 22 Bellows - - v/ 38 ' 712
39| SEANEANWE sec. 22 C. Whiteley - - r/ 90 ' 6
40| sERmisE: sec., 22 ¥rs. Bouse - - 33.5; 6
~ A, T, and Ariz. and , ‘
Y1 NBiswk sec. 23 S. F. R. B. Cal. Ry. 001911 |r/ 690 | 13
U2 mmlswd gec. 23 g, Milton - 1916 |x/ 73 6
|
43 NEiumdswl sec. 23 | M. Iopez - - r/ 45 6
u.u Wms‘& sec, 23 | T - - - - i ’43
N | 9. C- )
.;l,[ Y5 | SWhNELSH: sec, 23 Townsend Sutton 146 |/ 92 6
—n6 VBT eHk sec. 23 | R. Momtije R, Montijo (1gh6 Ir/ k2 | kg
o/  47|nedweiswl sec. 23 | Bollew - - s/ 60 | us
- ueivminedswl sec. 23 do. - - r/ 11 ; 6
* He Na I
Yo mdwwdswdk sec, 23 Peterson Robison 10k8 |r/ %0 i 6
A. G. Rex i
‘ 50 AN SWE sec. 23 Lingle Rabverts 1948 82.5 6
: SI%W%M%SW% sec. 23 - - - 77.5 <
i ; State Highwey
i 52/SEiNvhsWd sec. 23 Department - - - 6
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Water level
Dep th Date
Wwell| Ybelow of Pump Use Temp.
no. | reasur- |measure-| and of (°F) Remarks
ing. point| ment power | water
(feet)
Nov. 5, .
32 85.70| 19ug None N - -
A Yov. 2, .
33 32.97] 1948 C.H N - -
Nov. 2, )
2 47.96f 19ug C,H s - -
_ Kar, 31
35 32.17| 1949 z D - -
Yov. 3,
36 bi,10] 19us C,W S 72.5 -
37 ~ - c,H D - _
. Jen,
38 28.62 | 1945 G 1 - Irrizates spproximately 10 scres.
Tov. 2,
39 36,00 | 1948 T,E D,5 | - -
Tov. 3, .
4o 31.68 | 19uB C,G N - -
k1 | 2/ 55 911 C.G m |- -
42 - - C.G D - -
Nov. 3,
43 41,20 | 1948 C,G D - -
Jan., 9,
Ly 56.85 | 194 | - - - -
Nov, 15,
) 35.49 | 19ug C,E D 71 -
Nov. 3,
L6 39.00 | 19u8 None N - _
Jan. 9,
47 42,19 | 194 c,¥ D - -
Nov. 3,
Lig Lo.64 | 1948 7,8 D - -
Nov. 2,
th 43.25 | 194 None D - Yot yet in use.
;"Nov. 2,
50 Lo.g4 | 1gug None N - do.
Nov. 2, ‘
51 35.58 | 19ug None | N - -
Nov. 3,
52 37.50 | 19us 6 P - -
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Table 3.—Records of wells in northern part of Ranegras

~

Plain arsa, Yuma County,

Ariz..—-Contined
Diam-
: Date | Depth | eter
Mell Location Owner -  Driller | com- | of . of "
no. - plet- | well - |well
ed (fest) | (inches)
T, { N, R 17W, |
f 53| SYESBESWE sec. 23 | W. Brodie G. Williams| 1049 |r/ gh 6
a/  S4| sulmiiNEL sec., 26 |R. Berkeley - 1933 52 | g
55| NEASVANE: cec. 26 | P, Simpsom - 1947 |/ 55 6
1 56| N SN sec. 26 J. C. Towngend - - r/ 37 -
57| SUiSWANGE sec. 26 | do. - 1947 |z/ 92 g
1 58! SEASELSE: sec. 26 |J. M. Jones - - r/ 70 6
o 59Nr} sec. P - - S -
60| N NENE} see. 35  |J. K. Jones - 1924 - 4g
§ 61| w3 syANE: sec, 35 |J. L. Zello _ |Sutiom - |z/ 110 6
T. 8 ¥., R, 17 V. ' ' ‘
62 |NBE: sec. M - - - 6

-

ee table § for ai:alyaie of water from this well.
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Water level
Depth Date
below of Pump Use Temp.
Well meagur- | measure-| and of (or) Remarks
no. | ing point ment | power | Water
(feet)
Apr. 21,
53 35,55 | 1949 None N - Not-yet in use.
Nov. 15,
54 38.18 1948 : D T4 ‘ -
Nov. 15'
% ix/ 35 _19ug8 C.E D - -
Nov, E,
56 ™02 | 1948 P D,S - -
Nov. 4,
57 .28 1gig None X - Notyet in use.
Fov, 4,
58 - 1943 C,B D - -
ﬁov. E:
59 59.90 194g c,v 5 - -
Jan. 9,
60 31-60 19“‘5 C.W DQS . - : -
Nov. a.
61 i/ 32 1948 7,8 D,1 - Small plot under cultivation
Nov. 5,
62 56. 30 1948 None )i - -

r/ Reported
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Table 4.—Logs of wells in northern part of Ranegras Plain area, Yuma County, Ari

Thickness|Depth | ' : ;Thickness; Depth
i . (foet) {(feet) | (feet) ! (feet) '~
Drillerfs log of well 2 Driller's log of well 9 -Con, { -.°
J. Fred Ash, et al, ownmer : Perry, Setton, and Granville, owmers
WENENYE sec. 7, T. 4 N., R, 15 W, mANEsw: sec, 18, T. 4 N., R, 15 W, -
S04l = = - = - = & - 4 | 4 {iBlack swamp mud = - = - — 10 | 1,161
Caliche = = = = = ~ = 3 7 {iConglomerate - - - - — — 19 1,180
Gravel - = = = & 0 = - 3 | 10 {|Gravel and sand, lime shells 20 1,200
Sand and clay = = - - 180 190 ||Conglomerate and bentonite
Clay = = = = = = = = = 225 |; 415 § chalk - - - - - =~ - - = 22 1,222
Clay, cemented sand and . TOTAL DEPTH = = = = = = = 1,222
gravel - - = - ~ - 113 | - 528 o
TOTAL DEFTE = = = = - ' 528 Driller's log of well 16
’ : i A, P. & S. F. R. Ro' owvner }
Driller's log of well § " ¥E} sec. 5, T. 5 N., R. 15 ¥, |
Perry Bros., ovwmers Cement, gravel, some clay .
MENwiNv: sec. 18, T. 4 N., R. 15 W. streaks - - = = = = = ~ 265 265
Gravel - - = = = = - - 170 170 ||Coerse grsvel = — — - - ~ 65 330
Clay and gravel - - - 30 | 200 |{{Cement gravel — — - - - - 13 3
ClAy = = = = = = = = = 590 | 790 |{TOTAL DEPTH - = = = = = - 33
Shale and eclay - - - - Lo 8130
Rock and gravel - - - 15 845 Driller's log of well 25
Gravel and shale - - - 20 875 ||Chester Johns, owner
Gravel and rock - - - 107 982 |(|NEiNBleec. 22, T. 6 ., R. 16 W,
T sample — = = = = = 7 989 ||Sand, silt, and caliche 50 £2
Reck and gravel - - - 16 11,005 ||Silt and clay = = = = — - 60 : 13
TCTAL DEPTH = = = = = 1,005 |}Sand and gravel with !
streaks of clay - - - - 316 | ko6
Driller's log of well 9 Sand and gravel - - - -~ - 1 ! 550
Perry, Setton, and Granville, owners .|{Send and clay — = ~ ~ - - 25 | 575
P NULSWE sec. 18, T. ¥ N., B 15 ¥, ' |lSand = = = = = = = = = = 55 | 630
Sand, clay, and boulders 83 83 |[Clay, some with sand streaks 50 | 680
Clay, caliche, and Sand = = - - - - - - - o 30 710
ghells = - = = = = ~ 19 232 {IClay - = = == = = = = - 10 720
Clay, stresks of sand : 63 295 [[Semd - = - = = = = =~ - = 23 743
Sand, gravel, streaks ° i Sand and gravel - = = =~ = 22 765
0f ClaY = = = = = = = ‘. Lo 335 ||Sand and gravel, streaks
Clay, streaks of sand 230 565 ||. of hard red shale - - - ug 811
Clay, stresks of Sand and gravel, thin
cemented gravel — - - 66 631 || ‘streaks of clay - - - - 43 g5l
Clay with sand and Clay with stresks of
gravel streaks - - - 63 699 SANA = = = - - - = - - 24 878
Clay = = = = = = = = = 23 | 722 ||TOTAL DEPTH = = = = = = = 878
Black sticky shale - - 6 728
Red shele and gravel - 70 798 Driller!s log of well 26
Sand, streaks red shale ) 843 ||Chester Johns, owner
Hard shale — = = = = = 36 | 879 ||¥E3M®: sec. 26, T. 6 N., R. 16 W.
Cemented gravel, sand Sand and caliche = - - - 67 67
end shells - - = - - 18 | 897 |{Clay and silt = — = - — — 60 127
Conglomerated sand and Streaks of clay with
" pea-rock gravel — - - sk 951 send and gravel - -~ - - 229 | 356
Sand and gravel - - - 200 1,151 liSand ard gravel = = =~ — = 131} Lgy
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Table 4,—Ilogs of wells in northern part of Ranegras Plain area--Continued

“Thickness | Depth Thickness |Depth
R (feet) | (feet) (feet) (feet)
Driller's log of well 26 ~ Con. Driller's log of well 41
Chester Johns, ovmer lw A. T & S. F. R, R,, ovner
NEINE: sec. 26, T. 6.W., R, 16 W, ~ [|nEisw} sec. 23, T. 7 ¥,, R. 17 V.
Sand ard clay = = = = - 146 633 [ISand, clay, end gravel - - 178 178
SANd =~ = = - - - - - - 79 712 |{j{Cemented gravel with -
- Clay stresks with sand 73 785 streaks of clay = = = - = 152 320
.Sand - = = = = = - - = g4 | 879 ||Clay and chale = = = = - = 20 350
Jard red shale - - - - 121 [1,000 {|Reddish conglomerate - - ~ 100 450
Red clay and sand streaks 269 1,269 |lGrayish traprock with .
TOTAL DEPTH = = = - =~ = 11,268 || streaks of clay - — - - - 240 690
R TOTAL DEPTH = - = = = = = ’ 690
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