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GROUID-WATER RESOURCES OF THE 3IG SAWDY VALLEY, MOHAVE COUNTY, ARIZONA

by Roger B. Morrison

Introduction

The act of the Arizona State Legislature which appropriated
funds for ground water studies in Arizona during the fiscal year from
July 1, 1939 to July 1, 1S40, under a cooperative agreement with the
U. 8. Geolozical Survey, requested an examination of the ground-water
resources of the Big Sandy Valley, lohave County, Arizona. This
investigation was made by the writer during January, February, and
March, 1940, under the supervision of §. F. Turner, engineer in charge
of ground-water investigations of the Geological Survey in Arizona. The
samples of water collected during the field work were analyzed by John
D. Hem, of the Quality of Water Division of the Geological Survey, and
the statements concerning the quality of water were prepared in cooperation
vith Mr. Hem, The narticular purpose of the investigation was to determine
the possibility of obtaining from artesian wells supnlies of water which
would be adequate for irrigation of terrace lands above the floodplain
of the Big Sandy River. The following ie a report of the principal
findings.

Location and Geogrephy

The Bigz Sandy Valley is entirely vithin Mohave County, Arizona.
It is an inter-mountain trough of the tyme found in the Basin and Range
region of the Western United States. This trough trends a few Gegrees
west of north, is over 50 miles long, and lies between the Huslpai,
Peacock, Revhide, and Artillery liountains on the west and the Cottonwood
Cliffs, Aguarius Cliffs, and Aquarius Mountains on the east. It is
drained by the Big Sandy River, which receives water from Trous, Burro,
and Cottonwood crecks and Little Sandy Wash, as well as many other large
and small washes. See nlate 1.

Altitudes in the erea ranze from 1, 050 feet at the lower end of
81 znal Basin to over 8,000 feet in the northern Hualpai Mountains, and
£,000 feet on the platerus east of the Aguarius and Cottonwood Cliffs,

Along the axis of the valley are three topographic basins
separated from each other by hilly or low mountainous terrain, Wickieup
Basin, the largest, is 24 miles long and from 3 to 11 miles wide. North
of Wiclkiewp Basin and senarated from it by hills cormosed of deposits of
older £ill, is the Round Valley Basin, 9 miles long and from 3 to 7 miles
wide. fThe Signal Basin, &) miles long and from 2 to 5% miles wide, lies
south of Wicltieup, between the upner and lower granite canyons of the
Bigz Sandy River.

Climate

The general climate of this region is mild and dry, with occasional
torrential rains during July, August, and Sentember. The remainder of the
precipitation oceurs as gentle rains (or snow on the highlands) from
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December to March. The average annual precinitation ranges from over 20
inches in the highest portion of the Hualpai Mountains to less than eigat
inches on the floodplain at the lower end of the valley. The 3Big Candy
River is subject to larze floods which have done much damage to agricultural
land on the river floodplain. Snow falls frequently on the highlands

during the winter but on tho bottom lands freezing temperatures are rare.

In the lower portion of the valley midsummer temperatures may cxcecd 1150F,

-

Agricultural Land

The lowlands of the Big Sandy Valley are the nrincipal farming
area in Mohave County. 4bout 700 acrcs were under cultivation in 1940
but within the valley approximately 6,500 acres of potential farmland might
rcasonably be made productive with adequate irrigation. The present farmland
is mainly on the lowlands along the river, though most of the potential
formlend is on stroam-cut terraces sbove the lowlands. Hay (chiefly
alfalfa), grain, and various gsrden vegetables are the chief agricultural
products,

Provioug Investigations

Willis T. Lee of the Geological Survey, U. 8. Department of the
Interior made a nreliminary reconnaissance of the geology of the Big Sandy
region in 1903—Oh in connection with o general reconnaissance of a large
rogion in northwest Arizonal. In 1906-07, F. C. Schrader of the Geological
Survey visited this region?. He was engnged primarily in a study of the
nineral deposits and his work added little to the lmowledge of the valley~
£111 deposits.

Geology

Structure. The Big Sandy Valley is within the Basin and Renge
province, and, in common with other inter-mountain valleys of this region,
it is mainly of structural rather than of erosional origin. It is a compound
structural trough, formed by normsl faulting. This foulting lies along the
depressed portions of a series of eastward-tilted fault blocks which include
the Hualpai and Peacock Mountains. The faults vhich caused depression of
these blocks bound them on the east near the base of the Cottonwood and
Aquorius Cliffs and at the western margin of the Aquarius Mountains. This
belt of faulting dies out southwrrd at the lower end of Signal Basin, dut
continues northward from the Big Sendy Valley across the Colorado River
into Utah, along the Cottonwood and Grand Wash Cliffs. This basic structural
pattern has been complicated by the formation of the several basins within
the valley by up-fanlting of interbasin blecks. In addition, the valley-
£ill deposits ore affeccted by two sets of minor faults, especially on the
cest side of Wiekieup Basin. One of these fault-sets strikes more or less
perallel with the clongation of the valley and the othor sirikes across the
velley axis.

1
Lec, W. T., Geolozical Reconnaissance of a Part of Western Arizonat

U. S. Goological Survey Bull. 352, 1908.

2
Schrader, F. €., Mineral Denosits of the Qerbat Range, Black Mountains,
and Grend Wash Cliffs, Mohave County, Arizona: U. S. Geological Survey

Bell. 397, 1909.




Bagement Rocks. In the highlands of the area the principal
exposures arc gnéiss, schist, and greisscoid granitic rocks, sparsely
intruded by smnall stocks of granite. These rocks are traversed by numerous
dikes of pegmritite, as well as by less freguent s£¥¥ﬁ%e of granite,
lamprophyre, and splite. These basement rocks underlie the whole region,
thouvgh in places they sre dburicd beneath later volcanics or valley-fill

sediments.

Vhere unfractured the basement rocks are relatively impervious to
watér. Pervious zones along joints and faults may feed springs and wells
but the water supplies are generally small. The water is generally of
good guality and non-saline, though in placcs it may be modcrately hard.
As interconnection between fracture zones is poor,these rocks act as
barriers to ground-water movement.

Volcanics. In places along the ecastern border of the valley and
at its southern end the basement rocks are covered by lava flows and
associated tuffs which range in composition from rhyolite to basalt. The
latest of these volcanics are in some places interbedded with the older
valley-fill sediments. Thc lavas that have prominent jointing, such as
the basalts, are at least moderately pervious to water and may feed small
springs. Such lavas generally overlie tuffs and older, more siliceous,

" and less well-jointed lavas which are usuvally relatively impervious. The
water from the volecanics appears to be generally of good quality though
in places it is hard.

Older Fill. The older valley-fill denosits diroctly overlie the
basement rocks and earlier volcanics. They consist of two principal
members of similar aze, which grade laterally from one into the other.
Zxposed near the highlends is the fanglomerate-breccia member, an indistinctly
stratified piedmont denmosit which includes more or less angular fragments
of all sizes. It is so poorly sorted that it locally resembles a glacial
till. This member grades laterally toward the interior of the valley from
coarse to finer-gized material and into lake beds. The latter are chiefly
silt, fine silty sandstone, and clay, laid down while thec Big Sandy River
was temporarily dammed by faulting and thus formed lakes within the several
basins., In some places therc are beds of concretionary limestone, volcanic
osh, grpsum, analcite sandstone, diatomite, and bentonite. Along the
eastern margin of Wickicup Basin the lake beds are locally interbedded with
basaltic lavas. Here the lske beds are also in many places deformed by
smoll closely-spaced faults (see structural section along Lamhert Wash,
Fig. 1). Because the faults are normal and nearly all din westward the
aggrogate effects of the faulting have uwanquestionably bcen large, for the
displacements were curmlative and involved successive downdrops to the
west, In Signal Basin the lake beds have remained comparatively undisturbed.

Both members of the older fill are rclatively impervious. No
well-sorted "clean® beds of sand or gravel which would meke good renifers
vere seen in either the fanglomerste~-breceia or the lake beds. In ~ fow
places wells have obtained water from the fanglomerate-treccia, but the
capacities of nearly all of these wells are relatively small. While it is
arobable that in places water supplies adequate for domestic uses can be
developed from the older £ill, this formation is probadly incapable of
foraishing sufficient water for extensive irrigation. Water from the
fanglomerate~breccia is somewhat variable in quality and is often hard,
but water from the lake beds mey be highly mineralized owing to contamination
b saline substaaces nresent within thesc beds.




Intermediate sand. Overlying the older fill and separated fronm
it by a small aangular unconformity is a formation consisting of well-
sorted stream-laid sand and silty sand with local lenses of gravelly sand
and silt. It occurs oznly in the lower nortions of Wickieup and Signal
besing snd varies in thickness from o -crr thin layer to possibly as much
as 1,000 feet. Near Wickieup two vells drilled a short distance into
this formation encountered water under smell artesian pressure. Water
from thesc wells is soft and non-saline.

Terrace-gravel. Within the several basins the valley is a broad
V-shoped trough with sides formed by graded alluvial slopes from the
bordering mountains. These slopes are termed the upper terrace. Subsequent
to the formation of the wpper terrace two main stages of downcutting have
occurrod. Ther are revrescated by a lower terrace and by the present
lowlands. Both terraces are deeply dissected by washes and in places the
wsner terrace has been deformed by faulting since its development.

The womer terrace is underlain by a venecer of gravel 10 to 150 feet
thick which rests in ammeront conformity upon the intermediate sand, or
meonformably upon the older £ill., It is a fanglomerate consisting chiefly
of fine to coarse send, gravel, cobbles, and a few boulders. Surficial
caliche cemeatation is vell-developed in it and usually extends as deep as
10 or 15 feet below the swrfsce.

The lower terrace occurs mainly as a narrow belt along the river
botween the wmer terrace and the lowlands, but is alsp present along
tributary washes. Iz many nlaces the lower terrace is lacking and the
escarnment rises directly from ¥he lowlands to the upper terrace.

In Vickieup and Signal basins this lower terrace is well defined,
but it appears to be absent in Rownd Valler Basin., The terrace gravel which
waderlies it nrobably does not cxceecd 100 feet in thickness and is similar
in character to the ferrace gravel wnderlying the upper terrace., The lower
terrace vas formed after the cessation of the faulting which in places
disnlaced the woyper terrace.

avel is somewhat nervious and contributes water to
1ls, The vater nay be fairly soft and non-saline,
sad sone is contaminated by saline substances from

Tae iterrace g
several sorings and ve
bt mueh of it is hard
the laize beds.

Youwyrer Alluvivn., The alluvium that underlies the lowlands along
the present strooms consists of moderately well-sorted silt, sand, gravel,
cobbles, zad occasional houlders. Along the tributary washes the demosits
are generally coarser than those of the river lowlends.

The rornger alluvium contains abundant lenticular beds of gravel
and send which are good aguifers. VWater mey be obtained at a depth of
zeaerally less than 20 feet at almost any place on the river lowlands.

In n» fevw nlaces the water in the deeper water-bearing strata in the alluviun
is under very snall artesinn pressurc.

Woter from the alluvium is generally of good guality, though in
nlaces it is hard, and locally it is moderately or strongly saline, probably
owing to contamination br salts from the lalte beds. The contaminated :
horizons seen genecrally to be near the surface, and in a few places water
of good guality hos.been-ol ed sinking a well to fresh water-bearing




strata bencath a contaninated aquifer and sealing it off.
Wells and Spring

Most of the wells in the valley derive their water from the
younger alluvium. Several wells are situeted at the bagse of the lower
terrace escarnment, and some ore on the lover terrace. Very few are on
the unver terrace.

In Viclzieup and Signal basins most of the wells are less than

&

50 Teet deep and the deecnest one is only 105 feet deep. In Round Valley
Besin the water lies deener berneath the swrface, and the fow wells in this
basin ronge from 180 feet to over 300 feet in depth.

YMost of the wells were dng by hand, though a few of the deeper
oaes were drilled with o hand-onerated slush-bucket. There are only
gix chwn-drilled wells within the valley, all located in the Littles Sandy
Vosh dreinage aren. TFrom most of the domecstic wells water is withdrawm
b7 buckets and hand-ropes, by hand-operated 1ift or nitcher pumps, or by
1ift mums onerated by windmills, The larger irrigation wells are generally
equinped with centrifugal muums pouvered by zasoline cngines.

Sarmles of water from scveral wells were found to contain fluoride
in amounts commonly reworted to be sufficicnt to cause mottled enamel on

Sar

the tecth of oung children regulerly drinking the waters.

Meny temmorary or smell pormanent spriags issue from pervious
frocture zonesg in the dasemeat rocks or from lavas., These springs nearly
all occur in the highlands and arc sometimes developed for waterinz live-
stock. A fev wnimortant sceps occur in fanglomerate-breccia where wvashes
cut this member of the older fill. Likewise, only ninor seeps issue fronm
the lake beds, excent & fow sorings along faults. One of these, Cofers
Hot Spring, is o moderate-sized varm artesian snring. Numcrsus- sceps
snd s;all sorings oceur at the contact of the relatively impervious older
£ill with terrace zrevel along torrace escarpnonts near the river. The
vater from many swrings in the interior of the valler is more or less
saline, doubtless owing to contaniration by saline substances from the
loke beds,

he largest springs arc the "sloughs" which occur on the lowlands
along the river in Wickieup Basin., The geologic rclations of some of these
sorings suggest that they are fed by water rising along pervious faults
wderlying the alluvium. Otherd are not so obviously fed fronm faults
but may nctually be so. A few, however, are wmerhans fed throuzh the
rounger alluvviunm by the river itself.

Outlook for Development of Additional Water Supplies from Vells

In Vickicun and Signal bosing wells drilled almost anyvhore on
the river lowlends will probably encouwnter water at shallow depth., Though
iz & Tew areas the water nay be too heavily nineralized to be fit for
donmestic coaswmtion or for irrigation, in nost nlaces it is of good to
fair quality. Small or moderate supplies may be obtained from low-lying
erraco-gravel near the river, It is unlikely that water supplics adequate
o continued lorge pumage can be develoned from wells drilled into either
he fanglonerate~breceia or the lake bed members of the older fill, though

Tanalsy

in »laccs this formation will furnish ample water for domestic purposes or
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for livestock.

It is »robaeble thet water under rodeoratc artesian head can be
develoned in a linited area in the vicinity of Wickievp. The artesian~
vater nossibilitics iz the intermedisnte sand con be tested by a well
drilled soncvhere within the MWk, NER, or SBE of sec. 27 or the SW of
sec, 22, T, 16 N., R. 13 ¥, Here the intermecdiatc sand is especially thick
o1d it is likely that artesian pressures in the water-bearing strata in
this formation will generally increase with depnth. To make a thorough test
the well should be drilled at least 40O feet and perhaps as ruch as 1,000
fect deep, but suitable water sunplics moy be encountered before the
maximm depth is attainzed.

Well logs eand surfacc exposures suggest that the water-bearing
strota in the interncdiate sand are largely rather fine sand, and their
pornicability is doubtless not high. The yield of water is likely to be
grnll end it is not cortain thet sufficient water for extensive irrigation
conld be obtained. Although flowing wells nmayr possibly be obtained in the
designated arca near Wickioup, it is prodable that for large production
the wells will have te be »nurped, thouzh the artesion pressure noy be
sufficient naterially to reduce the pumping 1ift. On account of the
finconess and looscly consolidated cheracter of the sand in the water-
bearing horizons, well scrocus mer be rcocuired in place of the usual tyme

of periforated casing.

In Round Valler Basin snall supplics of water, sufficient for
donestic vses or for watering cattle but prodably not for extensive irri-
setion, ney be developed from coarse denosits of older £ill in the interior
nortions of the vealley. The water level is at a fairly great depth, however,
a8 wells must be drilled fron 150 fcet to over 300 feet deep, depending
wnn their loertion. Probably onlr small supnlies can be obtained fron the
Tounger alluviw underlying the lovwlands along Little Sandy Wash,
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EXPLANATION

o Wells

[ 4 Springs

x Fossil locality

Alluvium
(Gravel, sand, and silt of the
river floodplein, Designated
by Al in structural sectlons.
Contains many lenticuler water-
bearing beds of sand and gravel,
Water very varisble in quality.)

0Older Fi1ll and Terrace Gravel

(0lder f£1ll consists of fan-

glomerate-breccia which grades
toward interior of valley from
coarse to fine and inte lake

beds which are dominantly silt
and fine sandstone, but also con-
tain limestone, bentonlte, and

JUPPER G

RANITE:

(Tg in structural sectlons)
forms s thin veneer capping the older fill over
large areas, The older fill is elther of low per-
viouaness or relatively impervious, and water from
the lake beds is often highly mineralized. The ter-
race gravel and intermedlate ssnd contain pervious 141
strata and supply water generally moderately hard
but otherwise of good quslity, except where it is N
contaminated by saline substances from the lake beds.)
e

Igneous &nd Metamorphic Rocks
(Undifferentlated metamorphlic rocks and intrusive
and extrusive ignecus rocks.
Bage map compiled from topographic maps made by the T
Digision of Grazing of the U, S, Dept. of Agriculturs.id
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Horizontal, 1 inch equals 4,000 feet; vertical, 1 inch equals 2,000 feet,

Scales of sections:




