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INTRCDUCTICN

Purpose and coovperation

The need for State regulation of ground-water resources in Arizona
has been apparent for many years. However, as such regulation must be
based on adequate information as to quantity, quality, source, and
movement of the ground water, the Arizona State Legislature, in 1945,
anprovriated funds for the investigation of the ground-water resources
of the State. The work done in the Gila Bend Basin was performed as a
part of thls State-wide program. The work was done on a cooperative
basis between the Arizona State Land Department, C. €. Williams,
Commissioner, and the U. S. Geological Survey, United States Department
of the Interior. Field work in the basin was performed by H. M. Babcock
and A. M. Sourdry, engineers; ard K. K. Kendall, geologist, under the
direct gupervision of S. F. Turner, District ¥ngineer (Ground Water), of
the Federal Genlogical Survey. Analytical data for the Gila River at
Gillesvie Dam were obtained from the Salt River Valley Water Users'
Association. Water analyses were made by J, D. Hem and R. T. Xiser,
chemists, under the general direction of C. S. Howard, District Chemist
of the Geological Survey.

Location

The Gila Bend Basin is a wide, gently sloping desert plain that
extends from the northern tip of the Painted Rock Mountains, uostream
along the Gila River for a distance of about 36 miles to Gillespie Dam.
The basin is bounded by the Gila Bend Mountains and the Buckeye Hills
on the north; the Maricova and the Sand Tank Mountains on the east; the
Sauceda Mountains on the south; and the Sentinel lava flow and the
Painted Rock Mountains on the west. The basin lies entirely within
Maricopa County and covers an area of about 800 square miles.

Climatological data
The climate at Gila Bend (altitude 737 feet), which is near the
center of the basin, is characterized by hot., dry summers and mild
winters. Summer temperatures frequently exceed 115 degrees Fahrenheit.
The mean annual temperature at Gila Bend is 72.2° F., and the frost-free
season is about 92 months. The average precipitation at Gila Berd is
6.1 inches, according to a 52-year record »f the U. S. Weather Bureau.

History of development

The accounts of the early explorers and settlers of the region
tell of farming along the Gila BRiver by the Indians. There are still
remnants of some of these old Indian irrigation canals throughout the
area.

The first irrigation by white settlers took place in connection
with the early overland stage lines. The first of these lines was
established in 1857, and extended along the Gila River from Yuma to
Sacaton. Small farming communities grew up around some of the stage
stations. Cne of these stations was established south of the Gila
River near Gila Bend. Later, irrigation districts were srganized,
canals were dug, and brush diversion dams were built along the river.
According to a report of the G7vernor of the Territory of Arizona t»

the Secretary of the Interiorl/, the following canals were being

T

- Report of the Governor of Arizona to the Secretary of the Interior,
p. 42, 1901.
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operated in 1901 in the Gila Bend Basin: The Enterorise Canal, con-
structed in 1886; the East Riverside Canal, constructed in 1893; a=nd the
Lower Gila Bend Canal, constructed in 1895. The Citrus Canal, which
heads in the Gila Bend Indian Reservation, was constructed in the early
eighties and was operated for only a few years. The James Bent Canal,
constructed in 1910, and the Gillespie Dam, constructed in 1921, are thne
most recent irrigation developments in the area.

Most of these canals were constructed without adequate study of the
quantity of water available for diversion, and were later abandoned.
At present (1947) the Enterprise Canal and the Gila Bend Canal, both
diverting water at Gillespie Dam, are the only canals being used in the
basin. In 1946, about 19,000 acres of land was irrigated primarily with
surface water. However, as the availability of surface water has become
more and more uncertain, irrigation wells have been drilled to supplement
this supply. In addition, about 2,000 acres was irrigated entirely with
ground water in 1946. Plate 1 shows cultivated areas, and the locations
of all irrigation wells, Tables 1, 2, and 3 show records, logs, and
analyses of water from typical wells in the basin.

Previous investigations
Farlier studies of the geology and ground-water resources of the
Gila Bend Basin are described in the following revorts:

1. Phalen, W. C,, Celestite devosits in Calif. and Ariz.: U. S.
Geol. Survey Bull. 540-T, vn. 521-533, 1914,

2. Ross, C, P., Routes to desert watering places in the lower
Gila region, Ariz.: U. 5. Geol. Survey Water-Supvly Paver
490-C, pp. 271-315, 1922.

3. Bryan, Kirk, Routes to desert watering places in the Papago
country, Ariz.: U. S. Geol. Survey Water-Supvly Paper 490-D,
po. 317-429, 1922,

4. Ross, C. P., The lower Gila region, Ariz., a geographic,
geologic, and hydrologic reconnaissance, with a guide to
desert watering places: U. 5. Geol. Survey Water-Supply
Paper U498, 1923,

5. Bryan, Kirk, The Papago country, ariz., a geogravhic, geologic,
and hydrologic reconnaissance, with a guide to desert waterirg
places: U. S. Geol. Survey Water-Supply Paver 499, 1925%.

GEOLOGY AND ITS RELATICN TC GROUND WATER

The geology of the area has an immortant bearing on the ground-
water supolies. Therefore the manner in which the Gila Bend Basin was
formed-that is—-the geologic history and structure, is described briefly.
The rocks and their water-bearing properties are described in more
detail.

Maps and field work

No reliable maps of the basin were available. The geologic field
work was done without mans from February 1, 1946, to april 15, 19U6.
Later, aerial photogranhs became available, and 3 weeks in the winter
of 1946-U47 were spent in the field manping geology on these photographs.
The geologic mavs prepared from these photogranhs were then reduced to
a smaller scale and combined on a base map adapted from the arizona
State Highway Planning Survey, to form the geologic map, plate 1. 4n
area about 3 miles long and 1 mile wide, along the Gila River in the
extreme western part of the mapved area (see plate 1), was maoved
without the help of photogravhs.




Geologic history

Ancient schist and gneiss, the metamorphosed remnants of still
older rocks, comprise part of the mountains in the Gila Bend area.
These rocks are probably pre-Cambrian in age and are tentatively
correlated with the Cardigan gneissg/ of the 4jo quadrangle.

Marine rocks were deposited in some parts of southwestern Arizona
during Paleozoic time. These marine strata were not observed in the
Gila Bend area, but there is evidence that they were formerly exvosed
and that since they have either been removed by erosion or buried.
Fanglomerate that crops out in the Sand Tank Mountains containg boulders
of these marine rocks, nctably fossiliferous limestone which is con-
sidered to be of Upper Devonian (middle Paleozoic) age by Stoyanow3/-
These limestone boulders show that Upper Devonian strata were exposed
in mountains of the Gila Bend area during the deposition of the
fanglomerate.

Granitic rocks intruded older rocks in a large pvart of the area,
possibly in Mesozoic time, The relationship of these rocks to the
Paleozoic strata that were formerly exvosed was not determined. Most
of the granitic rocks are tentatively correlated with the Chico Shunie
quartz monzonite of the Ajo area, which GillulyZ/ suggests may be
Mesozoic.

From the evidence available in this and adjacent regions, it
appears that mountains were formed in the area about the end of the
Mesozoic era or the beginning of the Cenozoic era. These mountains
contained Paleozoic strata and crystalline rocks and were eroded before
the formation of the present-day mountains. During erosion they con-
tridbuted rock material which built up alluvial fans in the intermontane
basins. Although the Paleozoic strata and much of the crystalline rock
of these mountains have been removed by erosion, some of the fan
materials remain. This fanglomerate is tentatively correlated with the
Locomotive fanglomerate of the Ajo quadrangle. In discussing the age
of the Locomotive fanglomerate, Gillulyﬁ/ states!

"The only definite information as to the absolute age

f the Locomotive fanglomerate is that it contains transvorted
noncrystalline limestone boulders with fossils of Devonian,

Mississippian (?), and Pennsylvanian age. . .

"With respect to the local problems, however, the fossils
serve merely to fix the age of the Locomotive fanglomerate as
post-Pennsylvanian, N5 fossils except indeterminate woody
fragments have been found in the matrix material. If the long
history represented in the post-fanglomerate record is taken
into account, the fanglomerate can hardly be younger than middle
Tertiary."

7

Gilluly, James, The Ajo mining district, Arizona: U. S. Geol. Survey
Prof. Paver 209, 1946, pp. 10-15,

3/
Stoyanow, A, A,, personal communication, 1946.

L/ ,
Cp. cit., pp. 17-21.

5/

Op. cit., p. 38.
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Gilluly suggests, then, that the Locomotive fanglomerate is probably
middle Tertiary or older. The Locomotive (7) fanglomerate of the Gila
Bend Basin may indeed be much older than middle Tertiary, as it closely
resembles rocks of possibdle Meg zoic age in the Castle Dome and Muggins
Mountains, described by Wilson2/. 1In the present report the fanglomerate
is considered onrobably Tertiary in age.

The older volecanic rocks in the Gila Bend area are po2ssibly Mesozoic
or younger, as in a few places they lie on an erosional surface of the
probably Mesozoic Chico Shunie (?) quartz monzonite. Fragments of
volcanic rock were not seen in the lower part of the Locomotive (7?)
fanglomerate. This negative evidence does not preclude vulcanism before
the deposition of the fanglomerate, but it does suggest that none of the
volcanic rocks is older than the Locomotive (?) fanglomerate. The upper
part of the Locomotive (1) fanglomerate is interbedded with basaltic
flows and tuffs. Although the relationship of all of the older volcanic
rocks te the fanglomerate was not observed, it is probable that vulcanism
began while the fanglomerate was being deposited.

After the major part of the volcanic activity, fault-block
mountains were formed by tilting and faulting.of the older rocks, orcbably
in Tertiary time. Although erosion of these mountains may have
obliterated the original relief due to faulting, the fault blocks are the
principal structural features of the Gila Bend Basin. The present-day
mountains are a manifestation of these Tertiary (?) fault blocks, after
alteration by long-continued erosion and renewed faulting.

Alluvium washed in from the adjacent mountains has partly filled
the Gila Bend Basin. Records of wells indicate that the first material
deposited on the Locomotive (?) fanglomerate in the basin was a grzat
thickness of lake-bed clay. This was followed by alternating beds of
gravels, sands, and clays that extend to the land surface. These upper
beds 7re similar to Quaternary rocks in the Ligurta area, described by
Rossl/, and are probably of the same age. The sequence of clay overlain
by alternating beds of coarser materials suggests a change from lake to
playa conditions which was concurrent with an increase of erosion.

Either climatic change or renewed uplift of the mountains could have
caused this increase of erosion. The partly buried vpediments at the
bases of some of the mountains suggest that the increase of erosion was
due to climatic change, but the steev, straight scarns along the south-
eastern part of the Gila Bend Mountains suggest recent faulting and
uplift.

After the closed basins were partly filled with alluvium, through
drainage develoved and the broad outline of the Gila River drainage was
formed.

Volcanic eruptions produced cones and basalt flows that are
associated with the three terraces formed by the Gila River as it
deevened its valley in the valley-fill deponsits. Some of the lava flows
dammed the river temporarily. Cne of these dams, made during the form-
ing of the highest (oldest) terrace by lava from a cone in the northern
part of the Painted Rock Mountains, diverted the river around the
southern end of these mountains, This diversion of the river is
indicated by the extension of the highest terrace toward the southern
end of the Painted Rock Mountains (see pl. 1).

Y
Wilson, Eldred D., Geology and mineral deposits of Southern Yuma
County, Arizona: Arizona Bur. Mines, Geol. Ser. No. 7, Bull 134,
/D- 219, 1933.

7 .

~ Ross, Clyde P., The lower Gila region, Ariz., A geographic, geologie,

d h ' ia :
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The river was also dammed at the site of Gillespie Dam by a lava
flow from Woolsey Peak to the west, which may have diverted the river
through the Gila Bend Mountains§/. This basalt flow occurred before the
lower terrace was cut, as it lies on either the upvper (oldest) terrace,
or the middle terrace, and caps a cut bank above the lower (youngest)
terrace.

Additional cones and flows were formed at about the same time.

The devosits capping the middle terrace contain a layer of ash produced
during these eruptions.

Records of wells indicate that, after the surface of the lower
terrace was cut and a thin veneer of gravel was deposited on it, the
Gila River cut a valley about 80 feet deep that was then partly refilled
with unconsolidated silt, sand, and gravel. The present Gila River
channel and flood plain were then cut in this material. The braided
channels of the Gila River lie 5 to 15 feet below the flood plain in an
inner valley about one-half mile wide. The stream is now building up
this inner valley with alluvium.

Land forms and structure

The Gila Bend Basin is a broad plain transversed by mountain
ranges. The basin is in the Sonoran Desert section of the Basin and
Range provinceﬁ , and is typical of that section.

The mountain ranges apvear to be fault blocks and possess many
tovographic and geologic features considered characteristic of fault-
block mountains by Fenneman. The mountain ranges are roughly parallel
and trend north or northwest, except for the Buckeye Hills and the
central part of the Gila Bend Mountains, which trend east-northeast.
Each of the ranges is approximately straight and contimious. The height
and breadth do not vary abruptly. The mountain foot in several places
is straight, and in some places the straight foot crosses the trend of
the geologic structure visible in the mountains, suggesting the presence
of faults. )

Faults are not shown on the geologic map (pl. 1), because the
location and mapoing of faults were outside the scope of this investi-
gation, However, the tectonic map of the United StateslQ/ shows several
faults along mountain fronts in the Gila Bend region. The tectonic map
indicates major faults on the east side of the Gila Bend Mountains,
east and west sides of the Sand Tank Mountains, and west side of the
Maricona Mountains.

Most of the mountain ranges are in an advanced stage of erosion.
Erosion has produced pediments that extend from the foot of the mountain
ranges in many places. Some of these pediments are large; about 10
miles south of Gillespie Dam the granitic pediments extending from the
opnosing ranges are separated by not more than U miles of alluvial fill
(see pl. 1). These pediments were noted in exposures and in well logs.
There is an abrupt change of slope where the pediments Jjoin the mountains,
This change of slope at the upper edge of a pediment is characteristic
and does not, in general, mark a fault. However, in many places a major
fault parallel to the mountain range lies near the lower edge of the
pediment. DPediments do not apvear to be extensive in the vart of the
basin that is west of Gila Bend, and the valley fill may be very thick in
many places.

&/
Ross, C. P., op. cit.

a9

‘/Fenneman. N. M., Physiography of western United States, McGraw-Hill
Book Co., Inc., pp. 367-377, 1931.

10
’“jLongwell. Chester R., and others, Tectonic map of the United States,

Am. Assoc. Petroleum Geologists, 19k,
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The valley that lies between the Maricopa Mountains and the Gila
Bend and Sand Tank Mountains appears to be a structural trough with
faults along the east and west sides. The scarps on the west side of
this valley, particularly along the southeastern part of the Gila Bend
Mountains, are relatively high, steep, and straight, suggesting that some
of the faulting is recent. The Gila Bend and the Sand Tank Mountains,
which are on the west side of the supposed trough, lie along a structural
axis which trends rorthwest. The existence of this structural axis is
indicated by the alinement and uniform trend of the two mountain ranges;
by the similarity in the two mountain ranges of a granitic core, flanked
on the west by fanglomerate and interbedded rocks; and by well logs that
show the presence of fanglomerate and interbedded rocks beneath the
alluvial fill at Gila Bend. Other evidences are the major fault on the
east side of the two mountain ranges and scarps in the relatively weak
fanglomerate that suggest recent faulting warallel to the granitic core.

Structural details of the Sauceda and the Painted Rock Mountains
also show the northwest-southeast trend that is characteristic of the
greater part of the Gila Bend area, although the evidence is not as
strong as in the Gila Bend and the Sand Tank Mountains. The older
volcanic rocks in the northern part of the Painted Rock Mountains strike
northwest, forming hogbacks that cross the north-trending range. Like-
wise, in the northern part of the Sauceda Mountains, the outcrow pattern
of both the older volcanic rocks and the Cardigan (?) gneiss trends north-
west. Along the northeast side of the Sauceda Mountains discontinuous
outcrops of a distinctive basalt may be exposures of dikes. The outcrops
trend northwest in line with outcrops of similar rock, outside the mapped
area, in the northwest part of the Painted Rock Mountains, A4ll these
outcrops may be varts of the same dike system. Between the two mountain
ranges there are small outcrops of the older volcanic rocks. These out-
crops suggest that bedrock lies close to the surface everywhere between
the Sauceda and Painted Rock Mountains, possibly forming a barrier to
ground water. o

Rock formations and their water-bearing character
Gneiss and schist (pre-Cambrian(?))

The oldest rocks exposed in the Gila Bend Basin are the gneiss and
schist in the north part of the Sauceda Mountains, near Black Gap.

Small areas of similar rocks are exposed in the north part of the Sand
Tank Mountains, in the Maricopa Mountains, and in the east part of the
Gila Bend Mountains, and these rocks appear to be inclusions in granitic
rocks. Only the fringes of the mountain ranges were examined, and the
central parts may include other outcrops of the gneiss and schist.

The gneiss and schist are tentatively correlated w}th the Cardigan gneiss,
which is exposed in the Ajo quadrangle. Gillulyll tentatively assigned
a vre-Cambrian age to the Cardigan gneiss., The Cardigan gneiss, in its
tyoe locality, is composed of both gneiss and schist.

The gneiss and schist in the Gila Bend Basin are vrominently banded
or foliated and deeply weathered. These rocks are light gray and the
outcrops are weathered light reddish brown or light brownish gray.

Some of the gneiss is highly jointed and stained dull green or dull red.
The stronger gneiss forms high, rugged hills, with crags and prominent
outcrops; and the schist and weaker gneiss form low, rounded hills, with
few outcrops.

Although wells, springs, and natural tanks are not known in these
rocks in the Gila Bend Basin, wells in joint zones might yield small
supplies of ground water,

11 ,
— Cp. cit., pp. 10-15.
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Granitic rocks (Mesozoic(?))

Granitic rocks of nossible Mesczoic age are exposed in much of th
area. They crop out in the Buckeye Hills, the Maricova Mountains, the
east part of the Gila Bend Mountains, and the north part of the Sand Tank
Mountains. Granitic rocks have been encountered in wells that pass
through the sedimentary rocks in the valley between the Maricopa Mountains
and the Gila Bend Mountains. The granitic rocks of the area are ten-
tatively correlated with the Ch1c7 Shunie quartz monzonite of the 4Ajo
quadrangle described by Gllluly__

The granitic reccks in the Gila Bend area, as in the Ajo quadrangle,
include varieties that are coarsely porphyritic and that are gneissoid
in many places; finer-grained, equigranular rock; alaskitic rock; ani
associated negmatite and aplite. The granitic rocks intrude the pre-
Cambrian (?) gneiss and schist. Inclusions in the granitic rocks .are
mumerous. Most of the granitic rocks are light gray to dark gray,
although some of the vorphyritic rocks contain large pink feldspar
crystals. The outcrors are weathered pale reddish brown. Most of the
granitic rocks form nrominent saw-toothed mountain ranges. FPediments
were cut on granitic rocks at the base of some of the mountains.

Springs and tanks are not known in these rocks, although granitic
rocks in other parts of the lower Gila region contain natural tarks.
Artificial tanks could be constructed in many of the ravines in the
granitic rocks of the Gila Bend Basin. Wells in these rocks are not
known and probably would yield little or no water.

Fanglomerate and interbedded rocks (Tertiary(?))

Fanglomerate of iertiarv(?) e crops out in the north part of the
Sand Tank Mountains and in the % %S part of the Gila Bend Mountains and
is tentatively correlated with the Locomotive fanglomerate of the 4jo
quadrangle, described by Gllluly / The fanglomerate and interbedied
rocks probably underlie many areas covered by volcanic rociks arnil alluvium.
4 log of well 50U0 at Gila Bend, owned by the Southern Pacific Railroad,
shows rocks below 1,100 feet that are similar to the fanglomerate and
interbedded sandstones and volcanic rocks.

The fanglomerate unit consists principally of fanglomerate, but con-
tains interbedded volcanic rocks and sandstones. The fanglomerate is
cemented and contains unsorted boulders, cobbles, pebdbles, sand, ani
silt. Boulders as large as 15 feet in diameter were observed, Rock
fragments observed in the fanglomerate in the Gila Bend Mountains are
nearly all granitic. In the Sand Tank Mountains the rock fragments are
principally granitic, but there are also fragments of schist, sandstone,
conglomerate, quartzite, fossiliferous limestone, and fossiliferous
quartzite. The fanglomerate is locally well-indurated and forms high
rounded hills, steep slopes, and cliffs,

The volcanic rocks of the unit, correlated with those described in
the next section, are flows and tuffs. The flows are massive basaltic
vorvhyries, medium brownish red or medium gray in color and the observed
flows are less than 30 feet thick. The tuffs are composed of well-sorted
and well-bedded rock fragments that are principally of volcanic origin.
The tuffs are light greenish gray or light red. The volcanic rocks form
cuestas, mesas, and irregular hilis,

12/

Op. cit., po. 17-21.
13

Op. cit., pp. 35-39.
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The sandstones in the unlt were observed in the southeast part of
the Gila Bend Mountains. The rock is a moderately indurated well-sorted
cross—-bedded porous arkosic sandstone of buff to red color. A sandstone
layer more than 200 feet thick was observed in one place. The sandstones
form small hills and prominent red cliffs.

Tanks and springs were not observed in the fanglomerate unit, but
the deep wells at Gila Bend odtain water from aquifers that avpear to be
the porous sandstone layers interbedded with the fanglomerate. Similar
sandstone layers might yield small supplies of ground water to wells of
moderate depth in some other parts of the area.

Older volcanic rocks (Tertiary(?))

Volcanic rocks tentatively designated as Tertiary in age outcrop in
the central and southwest parts of the Gila Bend Mountains, in the Painted
Rock Mountains, the north part of the Sand Tank Mountains, the north part
of the Sauceda Mountains, and at the west end of the Buckeye Hills.

The older volcanic rocks form wrominent hogbacks, cuestas, mesas,
and irregular hills and mountains. Most of these rocks are tuffs,
basaltic flows, and intrusive rocks. The basalts are nrimarily fine-
grained rocks that are porphyritic or vesicular in many places. They
are light gray on a fresh surface and weather light brown. No wells,
springs, or natural tanks are known in the older volcanic rocks in the
Gila Bend Basin, although tanks exist in similar rocks in nearby areas.
It is possidle that small supplies of ground water can be obtained from
wells drilled in areas where these rocks are highly fractured or
vesicular, but no areas of water-bearing rocks were located during the
present investigation.

Valley fill and associated volcanic rocks (Tertiary and Quaternary)

Alluvial fill of Tertiary and Quaternary age partially fills the
intermontane troughs of the Gila Bend Basin. This fill has been washed
into the basin from the surrounding mountains or brought into the basin
by the Gila River and ite tributary streams. The materials deposited
when the basin was closed, and had interior drainage, are termed here
"older valley fill" and are of undifferentiated Tertiary and Quaternary
age. The materials deposited after exterior drainage had develoned are
termed "younger valley fill" and are of probable Quaternary age. Flows
of basalt, here termed the "younger volcanic rocks", occurred during the
deposition of the younger valley fill.

In successive periods of down cutting the Gila River has.formed
three terraces in the basin, above the present flood plain. The
materials underlying the present flood plain are the silts, sands, and
gravels of the younger valley fill, which partially fills the youngest
and deepest valley cut into the older valley fill. The three terraces
and the remainder of the basin are underlain by several hundred feet of
gravel, sand, silt, and clay of the older valley fill, which is capped
by a relatively thin veneer of Quaternary alluvium.

Clder valley fill (Tertiary and Quaternary)

The older valley fill (see pl. 1) is composed of materials of
Quaternary age at the land surface, and of the underlying undifferentiated
Qraternary and Tertiary lake-bed clays and coarser materials.
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Well logs indicate that the materials encountered in deep wells at
Gila Bend are, in order from top to bottom, about 30C feet of gravel and
sand with some clay; about 800 feet of lake-bed clay with some sand; and
more than 600 feet of fanglomerate and associated rocks. The upper 1,100
feet is valley fill of Tertiary and Quaternary age, and the lower KOO feet
is probadbly the Tertiary(?) fanglomerate and interbedded rocks previously
described. The Tertiary-Quaternary contact, which is within the upper
1,100 feet, possibly occurs at the top of the lake-bed clays.

Logs of wells in the part of the Gila Bend Basin between the Gila
Bend Mountains and the Maricona Mountains indicate more than 1,000 feet
of partly consolidated sand, gravel, and boulders. The material is older
valley fill of Tertiary and Quaternary age, and lake-bed ¢lays similar to
those penetrated by wells at Gila Bend were not encountered. The trough
between the Gila Bend Mountains and the Maricopa Mountains is narrower
than the trough in which the lake-bed clays near Gila Bend were deposited;
probably the streams in this narrower trough had a steep gradient and
deposited coarse, unsorted alluvium. The coarseness of the alluvium may
also indicate that exterior drainage from this-part of the basin existed
during devosition of the alluvium., Sand and gravel layers in the older
valley fill between the Gila Bend Mountains and the Maricopa Mountains
yield water readily to wells (see logs, table 2). Seventcen wells of
large capacity that develov water from this fill were being pumped for
irrigation in 19u6,

Younger volcanic rocks (Quaternary)

The younger volcanic rocks form flows and cones at Gillespie Dam and
in the west and southwest varts of the basin., Deposits of Quaternary
alluvium cavping the middle terrace of the Gila River, north of Smurr
(see pl. 1), contain a bed of volcanic ash 1 to 2 feet thick. The flows
lie on the older valley fill or on the middle or upper terraces of the
Gila River, and are therefore essentially contemporaneous with the younger
valley fill.

Trhe flows range from 10 to 90 feet in thickness. Vesicular zones
occur in the unper and lower parts of the flows., The rock is generally a
fine-grained gray basalt that weathers reddish brown. The younger
volcanic rocks are probably not aquifers in the Gila Bend Basin, as there
is 'no evidence that they occur below the water table.

Younger valley fill (Quaternary)

The younger valley fill is Quaternary alluvium deposited by the Gila
River and its tributary washes. The terrace, flood-plain, and channel
deposits of the Gila River, which consist of this ‘alluvium, are shown on
plate 1, but similar deposits along the tributary washes are not indicated,
The Gila River terrace deposits are relatively thin veneers of silt, sangi,
and pebbles upon older valley fill; the terrace scarpns are indicated dy
lines, but the terraces are otherwise mapped together with the underlying
older valley fill (see pl. 1).

Records of wells indicate that younger valley fill underlies the
flood plain of the Gila River to a depth of at least 80 feet. Some of
the more permeable sand and gravel layers in this material are excellent
aquifers, yielding large amounts of water to a few irrigation wells
northwest of Gila Bend.
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GRCUND-WATER RESOURCES

The important water-bearing formations in the Gila Bend Basin are
the Tertiary(?) fanglomerate and associated rocks; the older valley £ill;
and the younger valley fill. The other formations in the area are
essentially non-water-bearing, and will not be discussed further. The
ground water in the older and younger valley fill is interconnected; thus
the ground-water reservoir is continuous throughout all of the valley
fill. Therefore, the ground-water resources of the older and younger
valley fill will be discussed together.

Fanglomerate and interbedded rocks

Ground water occurs in the pore spaces of the sandstone beds of the
fanglomerate unit that underlies the older valley fill in the basin.
The available data indicate that these sandstone beds are not thick, and
it is unlikely that water could be obtained from them in sufficient
quantity for irrigation. Well 5040, which has a reported discharge of
150 gallons a minute, apoarently obtains its water from sandstone beds
in the fanglomerate (see tables 1 and 2). The fanglomerate was encountered
at about 1,100 feet in this well, and all water above this depth was cased
off. The well was then drilled an additional 646 feet into the fanglomerate.
No wells have been drilled in the fanglomerate where it crops out in the
Gila Bend and Sand Tank Mountains, but it is possible that sufficient
quantities of water for domestic and stock use could be obtained by
drilling into the sandstone beds of the fanglomerate near these outcrop
areas,

Valley fill

'Occurrence and movement of ground water

Large quantities of ground water occur in the pore spaces of the
gravel, sand, silt, and clay deposits of the valley fill. Although the
silt and clay have a higher poresity than the gravel and sand, the pore
spaces in the silt and clay are so small that the water is held by
molecular attraction and very little can be drained or removed under
normal hydrostatic pressure. The beds of well-scrted gravel and sand,
containing large pore spaces, yield water readily and are the chief
source of water in the valley fill. Tables 1 and 2 show records and
logs of typical wells in the valley fill,

The older valley fill in the vicinity of Gila Bend is composed
largely of clay and silt, with thin beds of sand and gravel in the unper
300 feet. Deep wells at Gila Bend penetrated sand, gravel, clay, and
sandy clay to a depth of about 300 feet, and clay from about 300 feet to
about 1,100 feet. Quantities of water sufficient for domestic and stock
use can be develoned from the older valley fill wherever it occurs in
the basin. It is vossible that small irrigation wells could be
developed from the older valley fill in the vicinity of Gila Bend.
Farther north, between the Gila Bend Mountains and the Maricova Mountains,
the older valley fill has more sand and gravel and irrigation wells of
large canacity have been developed. Logs of wells drilled ir this
locality, along the Gila Bend Canal south of Gillespie Dam, show large
amounts of boulders, gravel and sand. Lake-bed clays, similar to those
encountered at Gila Bend, are not vmresent in the wells drilled so far.
In 1946 there were 17 large irrigation wells along the Gila Beni Canal
which developed water from the older valley fill. The average discharge
of these wells was 2,U00 gallons a minute, and the average specific
capacity was 56 gallons a minute per foot of drawdown. These wells were
drilled to an average depth of 550 feet.
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The younger valley fill is composed largely of gravel and sand with
very little silt and clay, and ylelds water to wells more readily than
the older valley fill. (nly a fcw irrigation wells have been drilled in
these materials, and not enough data are available to determine accurately
its water-bearing properties or thickness. However, the few wells that
have been drilled in these materials produce from 2,000 to 3,000 gallons
a mimite. These wells were drilled to an average depnth of 350 feet, and
they probably extend into the older valley fill and obtain some water
from it,

Movement of ground water is always down the slope of the water table.
The slope of the water table in the valley fill is toward the Gila River
and downstream, and generally follows the slope of the land surface.

The slope of the water table is less than the slope of the land surface
and the depth to water becomes progressively greater toward the mountains.
The depth to water ranges from U405 feet in well 5250, near the margin of
the basin, to 35 feet in well 5350, north o»f Gila Bend. Excevnt during
high stages, the Gila River is effluent (receives water from the ground-
water reservoir) from place to place throughout the basin; between these
places it is nommally dry. o

Recharge
Recharge or replenishment of the ground-water supply of the valley
111 is from four sources: (1) Infiltration from flows in the Gila
River and its tributary washes; (2) infiltration from canals and from
irrigation water apvlied to the land; (3) underflow of the Gila River
into the basin; ahd (4) rainfall.

Stream flow

Infiltration from stream flow ic one of the principal sources of
recharge t0 the ground-water reservoir of the Gila Bend Basin. At
infrequent periods surface flow occurs in the Gila River, and water per-
colates down to the water table through the coarse sands and gravels of
the river channel. Usually the flows passing Gillespie Dam are small
and most of the water is recharged to the ground~water reservoirs.
Uccasionally, during wet years, large floods occur which cause the river
to flow throughout its entire course in the basin. The following table
gives the flow of the Glla River at Gillespie Dam for the 6 years ending
September 30, 19u5:
Water year Water diverted into Water diverted into DTischarge, Gila River

(Oct. 1 ta Gila Bend Canal Enterprise Canal below Gillespie Dam
Sept. 30) (acre-feet) (acre-feet) (acre-feet)
1939-40 60,050 5,869 6,393
1940-41 a%5,960 7,639 1,036,262
1941-42 78,010 7,390 17,700
1942-43 64,650 6,760 14,170
1943-UY 72,520 8,367 13,486

1944-L5 74,650 7,337 7.376
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With the exception of the water year 19U0-Ul, most of the water ti.
passed over Gillespie Dam was probably recharged to the ground-water
recervoir., Gf the 1,036,262 acre-feet of water that passed over the dam
in 10uUn-U1, 589,700 acre-feet vassed the gaging station at Dome and about
U5n,000 acre-feet was lost in transit. Assuming that the loss in flow was
uniform throughout the 120 miles between the two stations, about 135,000
acre-feet was contributed to the Gila Bend Basin in 19U0-41. The average
loss in flow in the Gila Bend Basin during the remaining 5 years of the
period was about 12,000 acre-feet per year. Most of this was probabdbly
recharged to the ground-water reservoir, and the remainder was lost
through transviration and evanoration.

No tests were made in this area to determine the amount og recharge
from flows in desert washes. The work of Babcock and Cushingl*/ in the
Queen Creek area shows that in a typical desert wash about one-half of the
total stream flow is recharged to the ground-water reservoir. In the
Gila Bend Basin, surface flows in desert washes seldom reach the Gila
River, as the runoff has been absorbed in the stream channels.

Irrigation
The recharge from irrigation seepage to the ground-water reservoir

of the Gila Bend Basin was estimated to be about 36,000 acre-feet a year
during the b-year period ending October 1, 19U5. This value was based on
tests made in the Safford Valley, where somewhat similar cornditions exist.
In the Safford Valley it was determined that abcut 25 percent_of the water
applied directly to the land was recharged to the water tableii/ and the
loss in flow in the largest canals was about 0.2 percent of the flow pecr
mile.

Underflow

The amount of water entering the basin as underflow along the charnnel
of the Gila River at Gillesnie Dam ic probably small but it may bde
significant, Jakoskyl_ made a geoohysical investigation at the dam t¢
determine the relations between the geological formations and the subsuila.
movement of ground water. The investigation -indicated that aquifers exict
beneath the volcanic rocks that lie west of the dam and at the dam.
Jakosky apvarently did not estimate the quantity of underflow beneath the
dam, and without additional infermation this cannot be computed. However,
this quantity is relatively small in comparison to the total surface flow

at the dam.

Rainfall
Recharge to the ground-water reservoir directly from rainfall is

small. Upon reaching the land surface the precinitation may run off as
surface flow, may percolate into the ground, or may evaporate back into
the atmosphere. Most of the water that enters the ground directly from
rainfall is returned to the atmosphere by evaporation and transpiration,

147
Babcock, H. M., and Cushing, E. M., Recharge to ground-water from
floods in a typical desert wash, Pinal County, Ariz.: Am. Geophys.
Union Trans., pp. 49-56, 19Uul.
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Turner, S. F., and others, Water resources of Safford and Duncan-Virden
Valleys, Ariz. and N. Mex.: U. S. Geol. Survey (mimeographed).p. 28,
1941,

16/
Jaﬁgsky, J. J., Exploration geophysics, Times Mirror Press, po. 373-37!t.
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according to cxperiments conducted in the Santa Cruz Basinll/.

Discharge
Ground water is discharged from the basin by vumving for irrigation
and by natural means. Natural discharge includes ground water leaving
the basin through surface flow, underflow, evanoration, and transpiration.

Pumnage
Pumping in any part of the basin affects the ground-water supply of

the entire basin, as all ground water not lost through evavoration and
transniration would ¢therwise leave the basin as surface flow or under-
flow.

The principal develovment of ground water has occurred since 1937,
along the Gila Bend Canal. Abandoned wells indicate that small amounts
of ground water were pumped prior to 1937. Three irrigation wells were
drilled in 1937, six in 1938, five in 1940, one in 1943, and two in 1946,
making a total of 17 wells. These wells pump the major part of the water
withdrawn from the ground-water reservoir in the basin. In addition tso
these 17 wells, there were seven other irrigation wells in operation in
the basin in 1GU6, These seven wells are along the Gila River, north of
Theba. The total amount of water pumped for irrigation in the basin was
determined to be 33,300 acre-feet in 1946, No data were available to
compute the amount of water pumped prior to 1946. The amount of water
pumped was determined as follows! The discharge of each well was
measured with a current meter or a sharn-crested weir, or by the 4ra-
jectory method. Where electric power was used, the kilowatt~hour demand
for each pump was measured, and the mumber of hours of operation was com-
puted from the power records. For the two wells where Diesel engines
were used, the amount of water pumped was estimated on the basls of crom

usage.

Natural discharge

At the western end of the basin the Gila River passes through a gap
between the Painted Rock Mountains and the Gila Bend Mountains (see plate
2). Low hills of hard rock crop out within the gap and divide the Gila
River into two channels. The south channel is about 40O feet wide (see
pl. 3) and the north channel is about 800 feet wide. The thickness of
the fill in these channels was not measured. The entire underflow of the
basin passes through the narrow gap dbetween the mountains, The amount
of underflow leaving the basin was not measured, but it is probably
several thousand acre-feet a year, Detailed studles are required to
obtain a reliable figure.

A vpart of the ground water is forced to the surface in the vicinity
of this gap, and leaves the basin as surface flow (pl., 2). In January
1947 the surface flow in the south channel was measured as 2.9 cubic
feet a second. At least an equal amount of water was flowing through
the north channel, which made a total surface flow of about 6 cubic feet
a second leaving the basin., If this rate of flow were constant through-
out the year, the amount of ground water anmially discharged from the
basin as surface flow would be about 4,400 acre-feet. However, during
the summer months when the river-bottom vegetation is making heavy with-
drawals from the ground-water reservoir, the water table is lowered, and
the amount of ground water leaving the basin as surface flow is reduced.

17/
Turner, S, F., and others, Ground-water resources of the Santa Cruz

Basin, Ariz.: U. S. Geol, Survey (mimeographed), pn. 53-61, 1943,
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The greater part of the natural discharge of ground water from the
basin occurs as evaporation and transpiration in the river bottom. Suf-
ficient data were not available to determine accurately the amount of
this discharge. However, it was estimated that the amount used is pro-
bably not less than 50,000 acre-feet a year and may be as much as 100,000
acre-feet a year. These estimates are based upon the area of vhreatophytes
in the basin in comparison with the area of phreatovhytes }n the Safford
Valley, where experiments conducted by Turner and otherslg , indicated
that 12,400 acres of dense river-bottom vegetation used 70,000 acre-feet
of water annually.

Fluctuations of the water table

Measurements of the fluctuation of the water table are of primary
importance in the study of ground-water resources. The alluvial fill of
the Gila™Bend Basin is a natural underground reservoir, and the fluctua-
tions of the water level in wells show the extent of depletion and re-
plenishment of this reserveir. The two princinal factors that cause a
lowering of the water table are pumping water for irrigation and use of
water by phreatovhytes.

The conclusions at the end of thics report are based on the depths
to water when the wells were drilled and the denths to water measured
during this investigation. There has been a gradual downward trend of the
water table in the area of heavy numping along the Gila Bend Canal. The
water table in irrigation wells in this area has been declining at an
average rate of 1.5 feet a year since the wells were drilled. DNo informa-
tion is available to indicate the fluctuations of the water table in otner
varts of the basin.

QUALITY CF WaTER
By
John D. Hem
Chemical character of the ground water
Twenty-five samples of watcr collected from wells in the Gila Bend
Basin in 1946 were analyzed by the Geological Survey. {ne of these
samples was from the Tertiary(?) fanglomerate and interbedded rocks;
six were from the older valley fill in the vicinity of Gila Bend; 15
were from the older valley fill between the Maricopa and the Gila Bend
Mountains; and three were from the younger valley fill at the western
edge of the basin. Analyses of samples from 11 wells in the basin are
included in table 3.

Fanglomerate and interbedded rocks
The water from well 5S040 (table 3) is derived from sandstone in the
fanglomerate unit, and the aquifers above this unit are cased off. The
water contained mostly sodium and chloride, with small amounts of calcium
and magnesium. The fluoride content was 6.9 parts per million, which was
higher than the fluoride content of most of the other waters in the basin.

The water from the fanglomerate is similar in chemical character to waters

from the older valley fill near Gila Bend.

187 - »
Turner, S. F., and others, Water resources of the Safford and DTuncan-
Virden Valleys, Ariz. and N. Mex.: U. S. Geol. Survey (mimcographed),
p. 30, 1941,



Clder valley fill

Waters in the older valley fill in the outlying areas south of
Gila Bend contain moderate amounts of dissolved solids. Deep wells near
the Gila River, northwest of Gila Bend, generally yield rather highly
mineralized water. These deev wells derive part of their water from the
younger valley fill. The range 2f dissolved-solids concentration in the
six samples analyzed was from 358 to 2,140 parts per million. The less
highly mineralized waters contained mostly sodium and bicarbonate, and
the more highly mineralized waters contained mostly sodium and chloride.
All except the two most dilute waters contained more than 1.5 parts per
million of fluoride.

Waters from the older valley fill between the Maricopa and the Gila
Bend Mountains are highly mineralized. The range in concentration of
dissolved solids in the 15 samples collected was from about 1,200 to
about 2,200 parts per million. Most nof the dissolved matter consisted
of sodium and chloride. In general, waters from the older wvalley fill
in this area contain vrovortionately larger amounts of calcium and
magnesium and smaller amounts of fluoride than waters from the older
valley fill near Gila Bend,

Younger valley fill
Waters from the younger valley fill are highly mineralized, Dis-~
solved solids in waters from three wells near the western edge of the
basin ranged from 1,420 to 4,010 parts per million. Most of the dis-
solved matter consists of sodium and chloride, although the waters con-
tain large amounts of calcium and magnesium.

Chemical character of surface water

Surface flow of the Gila River reaching Gillesple Dam, at the
northern end of the Gila Bend Basin, is usually composed of highly
mineralized drainage waters from the Salt River Valley. During most of
the 12-month period ending September 30, 1945, the surface flow con-
tained about 4,000 parts per million of dissolved solids, mostly sodium
and chloride, but with much calcium and sulfate. Most of the drainage
water is diverted into the Gila Bend and Enterprise Canals and used for
irrigation in the Gila Bend Basin. C(ccasional flood flows snill over the
dam and pass on downstream. These flood flows. are probadbly composed of
moderately mineralized water, as indicated by the few analyses available.
Flood flows enter the river occasionally from washes in the bdasin, but
no samples were collected from these sources,

Relation of quality of water to use
Irrigation
The surface water diverted at Gillespie Dam at low flow is con-

sidered "injurious to unsatigfactory" for irrigation under the standards
set by Wilcox and Magistadla . PFifteen irrigation wells pump water that
has from 1,200 to 2,200 parts per million of dissolved solids into the
Gila Bend Canal. This ground water dilutes the surface water diverted
at Gillespie Dam, but the mixture is probably so highly mireralized that
it is "injurious to unsatisfactory" for irrigation. Water from most of
the wells in the older valley fill in the vicinity of Gila Bend has a
high percentage of sodium and is high in chloride so that it, also, must
be considered "injurious to unsatisfactory™ for irrigation. Because of

19/

Wilcox, L. V., and Magistad, O. C., Interpretation of analyses of
irrigation waters and the relative tolerance of crop plants: U. S.
Devt. Agr., Bur. Plant Industry, Soil and Agr. Research administration;
Riverside, Calif. (mimeographed), 8 op., May 19u3.
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the poor quality of the water available, only crops that are tolerant to
highly mineralized water may be grown in the basin,

. Domestic use

Most of the ground waters of the basin are hard, and they contain
sufficient sodium and chloride to have a noticeable salty taste. The
waters from the fanglomerate unit and from the older fill may, in some
instances, be only moderately hard, and in the outlying areas may be only
moderately mineralized, but most of these waters contain excessive
amounts of fluoride. Most ground waters of the basin contain enough
fluoride to cause mottling of the tooth enamel of children who may drink
the waters continuously. According to the U. S. Public Health Servicefs
a satisfactory drirking water should contain no more than 1.5 parts per
million of fluoride. The only waters of the basin that contain less than
1.5 varts ver million of fluoride nccur in the older fill in ocutlying
areas and between the Maricopa and the Gila Bend Mountains.

Relation of gquality of water to recharge

The irrigation wells along the Gila Bend Canal south of Gillespie
Dam yield water of lower content of dissolved solids than the low-flow
waters of the Gila River that now reach the dam. This indicates that
water in the valley fill between the Maricopa and the Gila Bend Mountains
was derived from recharge of water with a lower content of dissolved
solids than any water now available for recharge in this area except
flood flows in the Gila River now passing Gillespie Dam, Because the
present pumpage exceeds the average amount of recharge from flood flows,
it is likely that much of the water being withdrawn by the irrigation
wells in this vieinity is being taken from storage, and is water which
has been in storage in the area for a long period. When the water table
is lowered by this withdrawal, part of the water pumped will be replaced
with highly wmineralized waters leaving the Salt River Valley as underflow,
or as drainage from irrigated fields south of Gillespie Dam. Eence, the
concentration of dissolved matter in ground waters of this area probably
will increase in the future.

Water from deep wells at Gila Bend and along the Gila River dcown-
stream from Gila Bend is somewhat higher in sodium percentage and in
fluoride than the waters from the irrigation wells along the Gila Bend
Canal. These characteristics are also found in waters from Agua
Caliente Springs, which lie outside the Gila Bernd Basin, about 35 miles
downstream from Gila Bend. The waters of the deep wells near Gila Bend
possibly come from sources similar to those of the Agua Caliente Svrings.
It is unlikely, however, that subterranean inflows in the Gila Bend
Basin contribute significant amounts of recharge to the valley fill.

Digcharge of dissolved solids from the basin
Most of the dissolved solids that leave the basin are contained in

the small surface outflow, representing effluent ceenage, and the under-
flow of the Gila River, at the west end of the basin. The highest con-~
centration of dissolved solids in these waters was about equal to the
average concentration of dissolved solids (4,000 varts per million) in
the surface flow past Gillespie Dam in 1945, The amount of surface flow
and underflow that leaves the basin is much less than the total flow that
enters the basin. Therefore, dissolved matter must be accumulating in
the basin. During the l12-month period ending September 30, 1945, more
than 450,000 tons of soluble salts entered the basin in surface flow and
ETA . .

Public Health Service drinking water standards, 19%6: Reprint 2697,

Public Health Repts., vol. 61, No. 11, pp. 371-384, Mar. 15, 19u6.




underflow of the Gila River at Gillespie Dam2l/.

The accumulation »f soluble salts in the basin is gradually increac-
ing the concentration of dissolved matter in the ground water., No data
are available to show how much disgolved matter the ground water of the
basin formerly contained, and therefore the extent of the increase in con-
centration of dissolved solids which may have alrcady occurred cannot be
determined. However, it is likely that concentrations have increased
and that they will continue to increase.

SUMMARY AND CONCLUSICNS

The Gila Bend Basin is a wide, gently sloping desert plain that
extends from the northern tip of the Painted Rock Mountains, upstream
along the Gila River for a distance of about 36 miles to Gillespie Dam.
The basin lies entirely within Maricopa County and covers an area of
about 8(Q square miles.

Many attempts have been made in the past to develop the surface .
flow of the Gila River for irrigation. Most of these attempts were made
without adequate study of the quantity of water available for diversion,
and consequently they wete unsuccessful. a4t present (1947) the Enter-
orise Canal and the Gila Bend Canal, both diverting water at Gillesple
Dam, are the only canals being used in the basin. In 1946 about 19,000
acres of land was irrigated vorimarily with surface water, However, as
the availability of surface water has become more and more uncertain,
irrigation wells have been drilled to supplement this supply. In
adgétion, about 2,000 acres was irrigated entirely with ground water in
1946,

The basin is composed of several structural troughs that were
formed by block faulting. Gravels, sands, silts, and clays, the "older
valley fill," have been washed into the basin from the surroundiing
mountaing. The Gila River has cut three terraces in the clder valley
fill in the basin, above the present flood plain., The materials under-—
lying the river flood plain are silts, sands, and gravels of Quaternary
age, and are termed "younger valley fill." This younger fill, which is
underlain by the older valley fill, is at least 80 feet in thickness
and is cavable of yielding large amounts of water for irrigation. as
indicated above, the terraces and the remainder of the basin are under-
lain by several hundred feet of gravel, sand, silt, and clay of the
older valley fill, and it is caovped by a relatively thin veneer of
Quaternary alluvium. The older valley fill is of undifferentiated
Tertiary and Quaternary age. It is underlain, in places, by fanglomerate
and interbedded rocks of Tertiary(?) age. The ground water in the older
and younger valley fill is interconnected and the ground-water
reservoir is contimuous throughout all of the valley fill,

Ground water occurs in limited quantities in the sandstone beds of
the fanglomerate unit, and in large quantities in the gravel and sand
deposits of the older and younger valley fill. The older valley fill
in the vicinity of Gila Bend contains very little sand and gravel, and
the yield from wells drilled in these materials is small. North of Gila
Bend, between the Gila Bend and the Maricopa Mountains, the older valley
fill consists of large amounts of boulders, gravel, and sand, arnd the
vield from wells drilled in this area is large. The average discharge
of wells is 2,400 gallons a minute, and the average svecific capacity
is 56 gallons a minute ver foot of drawdown. The average depth to water

2/
McDonald, H, R,, Wolcott, H. ¥., and Hem, J. D., Geology and ground-

water resources of the Salt River Valley area, Maricoma and Pinal
Counties, Ariz.: U. S, Geol. Survey (mimeographed), p. 31, 1947.
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is 60 feet. The younger valley fill is composed largely of gravel anid
sand. The water table is nearer the surface and this material yields
water to wells more readily than the older valley fill.

Movemert of ground water is always down the slope of the water tabdle.
The slone of the water table in the valley fill is toward the Gila River
and downstream, and generally follows the slove of the land surface.

Ground water in the valley fill is derived from four sources:

(1) Infiltration from flows in the Gila River and its tributary washes;
(2) infiltration from canals and from irrigation water applied to the
land; (3) underflow of the Gila River into the basin; and (4) rainfall.
The loss in flow of the Gila River through the basin is about 12,000
acre-feet a year, and during exceptionally wet years the loss in flow is
much greater. Most of this water is recharged to the ground-water
reservoir, The recharge from irrigation seepage to the ground-water
reservoir of the basin was estimated to be about 36.000 acre~feet a year.
The amount of water that enters the basin as underflow is probadbly small.

Ground water is discharged from the basin by pumving for irrigation
and by natural means. The total amount of water pumped for irrigation
in the basin was computed to be 33,300 acre-féet in 1946, Natural dis-
charge includes ground water that leaves the basin as surface flow and
underflow, and by evaporation and transpiration, The amount of water
leaving the basin as surface flow was estimated to be about 4,400 acre-
feet a year. The amount of water leaving the basin as underflow was not
measured, dut it is probably several thousand acre~-feet a year. The
amourit of water leaving the basin through transpiration and evaporation
was estimated to be not less than 50,000 acre-feet a year and may be as
much as 100,000 acre-feet a year.

There has beer a downward trernd of the water table in the area of
heavy pumping along the Gila Bend Canal. The water table has been lower-
ing at the rate of about 1.5 feet a year since heavy pumping started in
this area.

Water from moct of the wells in the basin is generally highly
mineralized and most of it contains more than 1.5 parts per millicen of
fluoride. .

Soluble salts are accumulating in the basin., The accumalation of
soluble salts in the basin will cause an increase in the concentration
of digszolved matter in the ground water.

Continued study of the ground-water resources will be needed to
determine the safe annual yield of the basin, Periodic water-level
measurements and water analyses should be made to determine changes in
elevation of the water table and changes in concentration of dissolved
mineral matter in the ground water, and observations should be made to
determine the amounts of salts entering and leaving the basin.
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Table 1. Records of wells in Gila Bend Basin, Maricopa
County, Arizona. (All wells are drilled).

No, { Location : Gwner ‘ Driller . Devth ¢ Diamcter
: : : of : of
well : well
(feet) ! (in.)

a/ - . ; Gillespie Land and:ROqcoe ; g
ES79§NW%SE% sec. 6 : Irrigation Co. "Moss 530 : 20

,...-... P PR I TP O N ..-...A.»‘.,...-.m.-...4,.‘...........n.....“.....'.....“.,. e e et ST s e e e e e e

e L T T e e s e e e T e el e e e e

O O SO PO TS TP PR PP ORSU PO TOPIO O PPV SOV I PUOP PP PSP PP PPN

a/ ' Southern Pacific : : :
50L0. NW3SEZ sec. 31 : Rallroad g - . 1,746 : 11

52““ NEINEL sec. 6 4, H, Stout iBuckey 290 6

\ T §S., R. 5 W.

d/ ; z : ;
52“0 SElNW% sec. 2 é do, S - i 495 : 6

1. 55, R 5V : ?
5?50§SW%SE% sec. 13 LU, S, Indian Serv.f - ; - g 10

iT 3S.,R 5 wé

EA G. i i
snuo NWZSWt'sec. 2 1C. W Davis Tschuer L 256 : 2L

.......................................................................................................................................................................................................................

a/ § ' Gillespie Land and. ‘Roscoe | ;
SMGSsSW%NE% sec. 35 ; Irrigation Co. Mqu : hoo : 20

5502 SE3SWE sec. 36 do. ? - 65 § 12

jT. 4S., R 6W.

/ : : EA- G. , :
_B195 NEINE} sec. 29 | C. L. Stephens  :Tschuer . 3h0 ; 20
“al" Measiring voint was usually top of” cas1ng. ‘top of pump base, or top of
water-pipe clamp.
b/ T, turbine; C, cylinder; A, air lift; E, electric; G, gasoline;
W, windmill; O, diesel.




Records obtained by H. M, Babcog? and A. M. Sourdry

No.

Water level

‘ing point: . b/
i (feet) a/ 5 I

éDepth “Date of Pump U
ibelow }measure—: and '
imeasur- . ment : powerzwaterj

of

Temp.:
°F.!

cf : Remarks

‘May 27,

63.02 . 194 | ™%

‘Measured discharee 3,020 gallons
75 ‘a minute, May 19U6. See log.

: Dec. 18,

iMeasured discharge 2,2%0 gallons
74 ‘a minute, May 19&0. See log.
"7 Measured discharge 2,600 gallons
I ‘2 minute, April 194%. See log.

e R e L e e et el cede o ese e Su el ieeies ssereiifies ceesseiies smeet S 4 eeraitessateseretieeieniseasieeniientianietetee tiatise  bieteen co o 4 aenes e

‘Measured discharge 2,350 gallons
80 :a minute, May 27, 1946, See loe.

: %Reported discharge 150 gallons
nd. | 107 ‘a minute, See log.

e et eeean Lttt ianiubarbae s re e e iebne abireieieieees be Wbeates o Seeeesbeaie b eeines eaeeides ceessis ceesseshenis o cesiis sameiesiere sies eeeses seete wieres ver <ams sener o anes ae ae ee

5250

;@

18 -

EDec4 18,

50,45 . 10U5 ? TE

t

fSee log.

:Veavlred discharge 2,150 gallans
74 ‘a minute, April ]9u6 ‘See log.

49.15 i 1945 § None.

L OSSN

C

e/

31,50 | 1946 3 None:

W

- :See log.

I. irrigation: Ind., industrial:’§, stock; ¥, domestic: W, rot Usel.
a/ See table 3 for analysls of water sample.

Water level reported.
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Table 1. Pecords of wells in Gila Bend Basin, Maricopa County, arizona-Cont.

No, ;Location { Cwner

‘Driller | Depth

of
well
(feet)

Diameter
of
well

(in.)

T ss.a.6w.?

5205 NW;S sec. 2 bes Narmore

.gT 6ms m.ﬁ; éné}.ﬂn B

6260 NBINEZ sec. 4

- 280

: Gillespie Land andiM J.
Irrigatlon Co.

i Houck 3 24l

"al “Measuring voint was usually top of casing, ‘top of pump base,.éfmfﬁﬁ of

water-pipe clamp.

b/ T, turbine; C, cylinder; 4, air lift; B, electric; G, gasoline;

W, windmill; G, diesel.



: Water level ; ; ; :
¥o. Depth :Date of | Pump !Use  Temp.
-below imeasure-~ ; and | of | °F.:
imeasur- | ment | power: water : :
“ing point: SV AR -V A : Remarks
(feet) af. 5 : 5 :

; Jan, 158, ! § 5 ‘ Measured discharge 1,900 gallors

6n5: 10,93 - 1ol 7,0 . I | 76 !aminute, aoril 29, 1G4

T S S e S g i aehavee. 3,750 galians
6215: 30/ - iT,0 I . T4 - a minute, Aoril 19U6.

: April 27, g 5 5
6260, 122,00 1945 4G I D - :See log.
e/ T, irrigation; Indl") industrial’’s| stock; I, domestic; W, not used.
g/ See table 3 for analysis of water sample.
e/ Water level reported.



Table 2. Well logs, Gila Bend Basin, Maricova County, arizona.

Thlckne CE Depth ""hlckre Depu
(feet) (‘eet) eet) (feet;
Driller's log of well usvo ;;Dnner'« log of well uscn
Gillespie Land and Irrigation Co., ::Gillespie Land and Irrigation Co.,
owner. NWLSEl sec. 6, : ‘i owner. NW3NW} sec. 21, :

T. 35, R W D38, ROLW, '
Sandy ”11t ——————— 39 39::80i1l - - = = = = - - - 2 2
Gravel — = = = = = - - - 3 70ii0lay -~ - = = - - - - - 4 6
Clay, sand, and gravel - 20 | 90 :iSand and clay - - - - a 15
Clay and small gravel - 130 : 220 .:Clay and small gravel 15 30
Hard clay and gravel — - 276 : 496 Sand - - - - = = - - - 11 41
Cemented gravel - - - - 34 530 Clay - - ~ = - = - - - 29 70
TOTAL DEPTH- - =~ - —~ - . 530 ::Sand (water) - - - - - 10 g0

: ‘:Small gravel - - - - - 9 89
Driller's log of well U885, : ".Clay and gravel - - - 21 1190
Gillesvie Land and Irrigation Co., ;;Small gravel - - -~ - - 3a 145

owner. SE4NW3 sec. 8, : ::Shell, hard - - - - - 2 151

T. 3 8., R, 4w, ‘iGravel - = = - - - - - 1% 166
Clay -~ =---- -~ 18 { 18::Shell - - - - - - - - 7 173
Hard packed clay - - - - Y 22 'iGravel and shell - - - 53 225
Gravel to 6 inch - - - - 4i  26;iLoose gravel - - - - - T (e
Clay and gravel - - - - 12 :  38:iTOTAL DEPTH - - - - - e
Clay sand = - = = = =~ =~ 19 1 57
Gravel ~ - = === = - = — 22 : 79:iDriller's log of well U92s.

Clay and caliche - - - - 7 i 8 iGillespie Land and Irrigaticn Co.,
Clay and gravel - - - - 50 : 136! owner. NEINEl sec. U, ,
Gravel, clay, and streaks : T, bos. R T Ww.

of conglomerate - - - - 38 { 174 !iLoose gravel ----- Yoo
Gravel - — - — = - - — = 5 : 179, Caliche -'=- - - - - - 68 : 108
Gravel, clay, and streaks {Gravel = - - -~ - - - = 16 12

of conglomerate - - - = 25 | 20Y4..Clay and gravel - - - 56 180
Cemented gravel - -~ - - 5 i 209 .:Caliche, clay, and
Gravel, clay, and cemented ; i gravel - - - - - - - 75 . 285

gravel = = = - = = ~ - 17 ¢ 226§§Sand and gravel - - - 15 270
Coarse sand and gravel - 48 | 274 :Clay and gravel - - - bo 310
Cemented gravel - - - - 2 276 {:Soft clay and gravel - 90 W0
Coarse sand and gravel - 94 ;| 370 | Decomposed granite -~ 220 = 620
TOTAL DEPTH - - - - - - © 370 i Granite - - ~ - - - - 20 - ©6ho

: TOTaL DEPTH - - - - - . blo
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Table 2, Well logs, Gila Bend Basin, Maricopa County, Arizona-Jont,

...............................................................................................................................

Thlckness Denth ThicknesseDeptb

eet) (feet) (feet) (feet)
Driller's log of well S040. ﬁDrlller s log of well SOLO - Con*lnued
Southern Pacific Railroad, owner. ‘Clay - = = - = - - - = 10 1,640
NWISEL sec. 31, T. 5 S., R, 4w, ;Rock = = = = = = = = = 7 ,l By
Sand and gravel - - - - 25 25 iflay - = = = = = - - - 17 ‘1,664
Clay and boulders - - - 20 | 45 ‘Roek - - = - = - - - - 9 i1,673
Fine sand - -~ - - - - - 207 65 iflay = - = - = - - - = & 1,681
Fine gravel - - - - - - 15 80 Rock - = = = = = = = = 13 (1,694
Coarce gravel - - - - - 12 ¢ 92 .:Clay = - = = = = = - - 14 :1,708%
Clay - - = = = = = - = R 1h5 .Rock = =~ = = = = — - - 6 ‘1,714
Fine sand (water-bearing) 30 @ 175iSand - - - - = = - = - 18 11,732
Sandy clay - - - - - - 50 2“5 iClay = - =~ = - = - - - g8 1,740
Fine sard - - - - - - - 10 ¢ 235 iRock - - = = = = = = ~ 6 11,746
Sandy clay - - - - - - 235 | 470 I'TOTAL DEPTH - - - - - 1,746
Clay (hot mud) - - - - Llo: 880 ! ;
Cemented clay - - — - - 20 : 900 Driller's log of well 540, !
Coarse sand - - - ~ - 5 ¢ 905 :iC. W. Davis, owner. NWiswi
Hard clay - - - - - - - 215 1,120 % sec. 2, T. 3 S., R. 5 E. f
Hard clay and rock - - 50 :1,170 !Sandy soil - - - - - - 6 : 6
Sand - -~ - - - - - - - 15 {1,185 ii0lay - - - - = = - - - 30 9
Sand and rock - - - - - 25 :1,210 ;:Sandy clay - - - - - - 1: 10
Rock = =~ - = = = = = = b9 i1,259 ‘Clay - - - - - = - - - 2: 12
Clay with gravel - - - 12 {1,271 :iCoarse gravel (first water i
Rock - - - ~ - - - - - 13 (1,284 ii at 25 feet) - - - - - 20 1 32
Clay and gravel - - - - 23 11,307 {:Decomposed granite gravel 150 @ 182
Rock - - - - -~ - - - 5 1,312 Granite gravel in clay 38 1 220
Clay and gravel - - - - 10 °1,322 {Decomposed granite gravel 25 @ 245
Bed rock - - - - - - - 9 1,331 :Granite gravel in clay 30 2ig
Clay and gravel - - - - 24 1,355 Decomposed granite gravel 8 i 250
Light rock =- - - - - = 6 1,361 ¢ TOmAL DEPTH - - - ~ — 256
Clay and gravel - - - - 32 :1,393 i Struck conglomerate at 250 feet.
Quartz rock - - - - - - 5 :1,398 i
Cemented gravel - - - - 18 {1,116
Clay - ~ = - - - = - - 11 1,427 i
Cemented gravel - - - - 18 1,445 &
Clay - - = = = = = = = 20 (1,465 i
Boulders in clay - - - 9 1,7l o

Clay and gravel - - - - 21 :1,495 i
Boulders in clay - - - 15 :1,510 i
Clay and gravel - - - - 20 i1,530 i

Rock - ~ - = = - - - = 25 11,555 i
Clay ————————— 13 1)568
Hard rock - - = = - - - 33 11,601 i
Clay - - - ~- - - - - 11 i1,612 i

Rock - - - ~=- = = - = 9 i1,621 i
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Table 2. Well logs, Gila Bend Basin, Maricopa County, arizona-Cont.

Thicknessi Denth i: Thickness: Depth
(feet): (feet):: (feet): (feet)
Driller's log of well 5465, i .. Driller's log of well 6260.
Gillespie Land and Irrigation Co., {;Gillespie Land and Irrigation Co.,
owner. SWiNELl sec. 35, ; ‘. owner. NEINEZ sec. 4, T. 6 S.,

T, 285, R. 5V, ; i R, 6 W, ;
Silt - - - - - = = = = 36: 30, Soil - = - = = - = - Lo 4
Gravel - - - - = - - - 28 ° 58 . Caliche - - - - — - 20 ¢ 24
Coarse sand - - - — - 3 61 i} Fine dry sand and packed ?
Caliche - - - = = - = 9 i 70 i gravel - - ~ - - - 50 ¢ T4
Caliche and clay - - - g 78 it Caliche - - - - — = 15 | g9
Clay and gravel - - - 1€ ¢ 96 i Conglomerate - - — - b4 - 153
Caliche - - - = - - - 6 102 i Red clay - - - =~ = = 15 | 168
Sandy clay - - - - - - Ug ;| 150 i uicksand - - - - - 5 . 173
Clay and gravel - -~ - 6 15 ‘; Red clay ~ - = = - = 19 - 192
Sandy clay - - - - - - 47 ¢ 203 :  Fine sand - - - ~ - 27 : 219
Gravel = - = = = = - = 22 ¢ 225 i Red «clay and sand - 25 | 2Lu
Loose gravel — - — — = 20 ; 245 i TCTAL DEPTE - - - - . o2uy
Clay and gravel - - - 15 ;266 i
Gravel - - - - - - = 20 i 280 i
Clay and gravel - - - 28 ;. 308 i
Sand and gravel - - - 6 31h
Clay and gravel - - — 16 ;330 i
Gravel = - - = = = = - 10§ 340
Sand and gravel - - - 12+ 352 ¢
Clay and gravel - - - bg :  Ldo '
TOTAL DEPTH - - - ~ - © loo i

Driller's log of well 6195,

C. L. Stephens, owner, i

NEINEL sec. 29, T. 4 S., R. 6 V. i
Soil - = = = = = = =~ = 5 é 5 ﬁ

Gravel in clay - - - - [ 12 i
Clay = = = = = = = = = oy : 36 i
Gravel = - - - - - - - Y: b i
Shells and gravel in clay 196 i 236 i
Gravel - = - - = - - - 61 2h2 !
Shells and gravel in clay U4 i 286 i
Gravel — - = = = = = = 161 302 i
Shell - - - = = = = = g 310 ;!
Gravel in clay - - - - 141 32
Hard clay - - - - - - 6 330 i
Gravel in clay - - - - 10 30 i

TCTAL DEPTH - - - - - o 3uo
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