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Recordﬂ of wells in,Glla Bend Basin, Marlcopa County,
Wbll logs, Gila Bend’ Basin, Marlcopa County, ‘Arizona. .

Analyses of water from wells in Glla Bend Basin,/Marlcopa
County Arizona e ‘n_;“‘ PO SRR

Plaﬁe‘f‘l;

Man of Gila Bend Basin Maricona County, Arizona,wshOWLng
geology Qlocations‘of wells used for: 1rr1gat10n and water—‘
~level obs ervation'*and 1rr1gated areas.~'<' ,
Looking downstream along Gila, River at western end of G11a
“Bend Bavln,ushowing gap. between Palnted Rock Nountalns (left)
~and Gila Bend Mountains (right),:

Looking upstream'at:south channel of Gila River at western 
end of G1la Bend Basin.?*




INTROﬁUCTICN
L M AR ‘ v : g . Lo
et T e R Purpose and cooperation ST :
‘ 'mhe need for State regulation of ground~water res ourcee 1n Arrzona
has been" apparent for many years,. However ‘as such regulatlon must be
" based on’ adequate 1nformation as to quantlty, quality, source, and . ‘
movement of the -ground water, the Arizona’ State. Leglslature, in 19&5, f
aopronrlated funds for the investlgatlon of the ground~water resources:
of the” State., The work done in the Gila. Bend Basin was performed ag'a’
part of this State-wide program. ' The work was done on a. cooperative - -
" basis between the' Arizona State Land’ Department,’ 0, C. Williams, = ' i
Commissioner,‘and the U. S Geologlcal Survey, United States Department o

of the Interior. 'Field, work in the basin was performed by H. M. BabcocV

“and AcM. Sourdry, engineere, and K. X Fendall ‘geologist, ‘under the

o direct, eupervision of 8. F. Turner, ‘District Englneer (Ground Water), of g
© o the Federal Geologicel Survey. Analytlcal data for the Gila River at.
‘ "~ Gillespie Dam were obtained from the Salt River Valley Water Users',r‘;
_Association.  Water analyses were made’ by J. D. Hem ‘and R. T, Kieer.“;f

‘ chemiste. under the general direction of C S Howard Di trict Chemiot
' of the Geological Survey , } ‘ T s
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o e\‘ L S Locatlon AR L ‘ '\
",‘i‘ The G11a Bend Basin is a w1de gently sloplng de jert’ Dlaln that
"' extends from the northern tip of the Painted Rock Mountains;. upstream.
i qv¢w; ‘,‘ ‘along. the Gila River for a distance of about - 36 miles to Gilles spie Dam
a;g«”f e The ba31n is bounded by ‘the Gila Bend Mountains and the Buckeye Hills"
NN on the north; the Marlcona and the Sand Tank Mountains on the east;’ the ¥
v . Sauceda Mountains on the south; and the Sentinel lava flow and the n
'fﬂjfnfqu}, . Painted Rock Mountaln« on the west. The basin lies ent1rely w1thin B e
ey ' Maricopa Gounty and covers an area or about SOO square milee. SRR

Sy

\ ’~‘ \” Climatological data et ' Ay
The climate at Gila Bend (altitude ‘737 feet),‘which i~ near the
o ‘ .center of the ba sin, is characterized by hot, dry summers .and mild
L ;W;;‘r w1nters Summer temperaturee frequently exceed 115 degrees Fahrenheit.
‘The mean ‘annual temperature at Gila Bend is 72. 2° F,, and the frost-free
g ‘F 7~,eeason ig about 93 months,. The average preclpltation at Glla Bend ig
' 6 l inches, according to & Sa—year record of the U, 8. Weather Bureau
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G e RS Hi tory of development , ' ’ o
"§7~‘f‘«1,ﬁ y The accounte of the early explorers and: eettlers of the reglon B
tell of farming along the. Gila River. by the Indiane There are still.
remnants of some of the e old Indian 1rr1gatlon canals throughout the
‘,area :

B The first irrlgation by whlte settlers took nlace in connectlon rﬁ
ey ;~With the early overland stage lines.. The first of these/lines was =
' ‘, establiqhed in 1857, and extended along . the Gila River from Yuma to’,
el  Sacaton. Small farming ‘communities grew up around some. of the stagel_
RV {M‘f(‘fetations ‘One of these stations was established south of ‘the Gila ;
v ",{ "River near Gila Bend Later, irrlaation districts were organized
‘ " canals were’ dug, and brush diversion dams were, bullt along the, rlver
: Accordlng to.a report of the G7vernor ‘of ‘the Terrltory of Arlzona to
. the Secretary of the Interlor~ tne following canals were being




operated in 1901 in the Glla Bend Basin. The)Enterorlse Ganal, con-:g,
f”istructed in 1886; the East Rlverqlde Canal, cons tructed in 1893,;aud the
- Lower G11a Bend Canal, constructed in 1895 The Citrus Canal ,whlch»
‘ heads in the Glla Bend Indian Res ervatlon ‘wag constructed ‘in the’ early i
‘i eighties and was ' Operated for only a few' years. ThHe James Bent Ganal
congtructed in: 1910 ‘and .the’ Glllesnle Dam, cons tructed in 1921 are the
ost recent irrigatlon develonmento in the area,,,f~
, , Most of these canals ‘were constructed’ w1thout adequate otudy of the
i quantity of water avallable for diversion, and were later abandoned Lo
LAt present (1947) the Enterprlse Canal ‘and the’ Gila Bend Canal both
diverting water at Gilleopie Dam, 'are the: only canals belng used in the
“basin, In 19U6 about 19,000 acres: of land was. 1rrigated orlmarlly w1th‘,
‘vsurface water ‘However, as the: availabillty of - surfaoe water has become
'more and more uncertain, irrigation wells have ‘been drllled to ounolement i
‘this supply.. In addition, about 2,000 acres was irrigated entirely with
ground water in 19“6 Plate 1 showo cultivated areae. and:'the locatlons
of all irrigation wells, Tables 1, 2y and '3 show records, logs,.and :
TR analyse~ of water from typical wells 1n the ba31n.' o : ,
BT I R e Previous inves tigations ,f'f SRAT A :
‘ ~Barlier studles of the geology and ground—water reﬂources of" the
Glla Bend Basin are described in the following reports: S ",“‘vV
1. Phalen, W. C., Celestite depositse in ‘Calif. and- Arlz U;ﬂS;‘ui
© Geoln. Survey Bull 5uO~T,(po 5?1*533 191u s KDl
2. Ross, C. P, Boutoq to desert watering places in ‘the lower L
. Glla region, Ariz, LU s Geol Survey Water-Suunly Paper‘;h
" 490-C, pp. 271-315 1922, » -
. »Bryan,,Kirk Routes to desert waterlng placev in the Pa ago
. .country, Ariz.: U, 8. Geol Survey Water—Supply Paper E90-D
©pp. 317~M29 19?2 ¢ g
. “Ross, €. 'P., The lower Gila reglon, Ariz,, a geographlc,» S
,,‘,geologlc, and hydrologlc reconnaissance, with a guide to.
' desert watering: place ' U S Geol Survey Water*Supply
. Paper 498, 1923, S o
;‘_Bryan, Kirk, The Pauago country, Arlz,, a geographlc, geologlc,!
- ooand hydrologlc reconnaiq ance, with a guide to desert’ waterlng;
: %fplace U S Geol Survey Water-Supply Paper LL99 1925

GEOLOGY AND ITS RELATION TO GROUND WAEER

The geology of the area has an imoortant bearing on the ground—~.
’1‘water suoolies. Therefore the manner in ‘which the Gila Bend Basin‘was: %
‘formed-that ‘is~the geologic hiatory ‘and structure, is deqcribed br1efly~§
~The rock" and their water—bearlng prOpertieq are descrlbed in more: S
detall ,Qf S G , S _"ﬂ_, e

‘ b
[ i

, ol o Mapu and fleld work : s o ‘
SENEEE AU No reliable maps of the basin were available The geologlc fleld
. work was done without, ‘maps from February 1, 19&6 ‘to 4pril 1§ 19&6
Later aerial: photograohs became avallable, and 3 weeks in, the winter -
L of 19M6-M7 were spent-in the field mapping geology on' these photographs
o x‘, The geologlc maps; oreoared from these photographs were then reduced to
“‘ ¥ a smaller scale and comblned on a base map adapted .from. the ‘Arizona
“State Highway Plannlng Survey, to form the. .geologic map, plate 1,0 ‘An
“area about’ 3. miles long-and 1’ mile w1dew along ‘the Gila River in the
extreme western part of the. mapued area: (see olata‘l)" i
without th ‘help of nhotograohs\~ R




‘ ' . Geologic hletory R
Ancient Schiot and gnei s, the metamorphoeed remnants of otlll
older rocks, oomprlse part ‘of the- mountains in the:Gila Bend ared
These rocks. are brobably pre~Cambrian in age and are tentatlvely
”“,correlated with' the Oardigan gnelss*/ of the Ajo’ quadrangle. P :
‘ Marine rocks were - depos1ted in some parte of southwestern. ArlzoneV
during'?aleozoxc tlme.‘ These marlne strata were not observed in the ’
"Gila.Bend area, but there is evidence ‘that they were. formerly erpo ed
and that 'since they have elther been removed by erosion or burled ;
Fanglomerate that crOprout in the Sand Tank Mountains contalno boulder
. of. these marine rocks,’ notably fossiliferous 1imeetone which'is con- b
%_‘eidered to ‘be’ of Upper Devonian (middle Paleozoic) age: by Stoyanowﬁ/ e
These limestone boulders show that Upper Devonian strata were exposed)»u
in mountains of the Gila Bend area during the deposition of the~ Ff@*y‘
fanglomerate..,‘ : By
~ Granitic rocks intruded older rocks 1n ‘a large nart of the area,
ibly in Mesozoic time, The' relatlonshin of these ‘rocks to. the
Paleozoic strata that were formerly exposed. was not determined,  Most
,” of the granitlc rocks are. tentatlvely correlated with the Chico Shunle\
quartz monzonite of the ‘Ajo area, whlch Gllluly*/ suggest° may be“g
Meeoz01c ser .
S From the evidence available in: thls and adgacent regions, 1t
" appears that mountalns were’ formed in the’ aree about the end of: the
Mesoz01c era or the beg1nn1ng of the Cenozolc era : Theee mountains,
contalned Paleozdic strata and; cryetdlline rocke and were eroded. before’
‘the formation of. the present-day’ mountelns., During eros 1on they con~~~f
. tributed rock material which built up alluvial fans in the intermontane
basins. Although the Paleozoic strata and much of the cryetalllne rock\
'of these mountaing have been removed by erovion some of the:fan '
‘materials remain, This: fanglomerate is tentatively correlated with the
Locomotlve fanglomerate of 'the 4jo quadrangle, In. diecuseing the age i
of the Locomotive fanglomerate G111u1y27 statest 0 \ , T
©. . "Ihe only definite information as to the absolute age ‘;‘f
: ‘of the Locomotive fanglomerate is that it contalns traneoorted"
W noncrystalllne ‘limestona. boulder with- f0351lﬂ of Devonian,,’~‘“
‘ Mls 1331pnian (?),_and Penns ylvanian BgE. . ol
"Wlth respect to ‘the local problems,’ however the fOSellS
eerve ‘merely to fix the age of the Locomotive fanglomerate as:’
post~Penn vlvanian, o' fossils except indeterminate woody .
fragmentv ‘have been found in ‘the matrix material, If the 1ong
hlstory represented in the post fanglomerate record is taken
into eccount.,the fanglomerete can hardly be younger thanznlddle
Tertlary._l L P R IR ] ‘

-

Gllluly, James, The Ago minlng dlstrlct Arizona,. U S Geol Survey
/Prof Paner 209, 19&6 pp.,10~15 ~ ‘

‘i \ P

‘ Stoyanow A A., personal communlcation 19u6

2 ]

&

~.0p. cit., pp 17~21

Op cit.,r
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- volcanic rock were not eeen in: the lower part ‘of ‘the Locomotlve (?)

'\,’

Gilluly suggests, then,‘that the Locomotive fanglomerete is probably
middle Tertiary or older. ' The'Locomotive (1) fanglomerate of thee Gila
Bend Basin may 1ndeed be much older ‘than middle, Tertlary,;;s it closely
‘resembles rocks of poqeible Meg zoic age. in the Castle Dome. and Mugglne o
Mountain .described by Wilson2 S In the oreeent report the fanglomerate
is con51dered orobably Tertiary in age, ..o S s Vi
i The" older volcanic rocks in the Gila Bend area are poselbly Meeozolc o
or younger, as in a few places they lie on an eros ional surface .of ‘the Q;{ﬁ
probably- Me30201c Chico Shunie (?) quartz monzonite,: Fragments of " i

fang]omerate*" Thlq negatlve evidence does mnot oreclude vulcanism before
the deposition’ of the fanglomerate, but’it does suggest that . none of the .
volcanlc rocks is older than the Locomotive.(?) fanglomerate.. The upper
vart of the Locomotive (1) fanglomerate is- ‘interbedded with be saltic o
flows and tuffs. Although ‘the relatlonshlp of all of the older volcanic
rocks to the fanglomerate was not observed, 1t is probable that vulcan1
bepan while the fanglomerate was" being deposited. : 3
After the: maJor part of -the volcanio actlvity, fault- block
mountains were formed by tiltlng and’ faulting of the older rocks,‘probably
in, Tertiary time. - Although erosion of these mountains may have = | ‘
obliterated the orlglnal relief’ dué to faulting, the fault blocks are th
principal structural features of ‘the Gila Bend Basin,’ The present-day
mountains are a manlfestation of ‘these’ Tertlary’(?) fault blocks. efter
alteretlon by long~continued erosion and renewed faultlng o

> Alluvium washed in. from ‘the, adgacent mountains has- partlv fllled
the Glla Bend Basin. Records of wells indicate that the first. meterial
deposited on the. Locomotlve (7). fanglomerate in the be51n was a great
thickness of lake-bed clay. This was followed by alternatlnb beds of
gravel ' sande, and clays that extend to the land surface ‘These upper ‘
“beds: 7 1milar to Quaternary. rocks in the ngurta area desorlbed by :
Ro"sl and are probably of the same ‘age. The' ‘sequence, ‘of clay overlaln
by alternatlng beds of coarser materlele sugges ts a change from lako to "
playa conditions whlch wae.coucurrent w1th an’ increase of - eloelon ‘._
Bither. cllmetic change or reneved unllft of the mountains’ could have ;7*
caused this increase. of .eros ion.: The par*ly buried pediments at the.
‘bases of some. of the mountalns «uggest that the increase of erosion wav*

} due to climatic chanpe,.but the ‘steep, utralght scarns along’ the s outh~j}f“i

y eaetern part of the Gila Bend Mountains euggest recent faultlng and

\f aesoc1ated with the ‘three terraces fonned,by the Gila River as'ity

: part of the Palnted Rock Mountains, dlverted the river around the
- uouthern end of these mountains, 'This diversion. of the river is!
_indicated by the extension of the’ hlghe t terrace toward the southern

v “ N . 1

“,Ross, Clyde P, The 1ower Glla re 1on ﬂrlz., A geographlc,rgeologic,w

upllft B s
 After the cloeed baelns were partly filled with alluvium through‘
drelnage develoned and the broad outllne of the Gila Rlver dralnage was
‘formed. co
‘ Volcanic eruntions produced cones and ba salt. flowe thet are

deepened its valley in the valley—fill deposits: Some of the 1ava flOWf' o
dammed the river: temoorarlly ‘Une.of these dams, made: durlng the form-*s‘gf'
ing of the highest (oldevt) terrace by 1ava from a cone.in the northern\5

“end ‘of the Painted Rock Mountelne (see Dl 1)

n Wllson, Eldred D., Geology and mlneral de0051ts of Southern Yumay
Cougtg Arizona,,<Arlzona Bur Mine,, Geol Ser No. 7 Bull’ljuw
P -‘ ‘ ‘
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;ﬁjThe river\wasfalsoudammed at the site: of GlllespiejDam bv a lava
'fflow from Woolsey Peak to the west whlch may have ‘diverted: the’ rlven’
through the Gila'Bend Mountainsg/ ‘Thig bas alt flow occurred before the
lower terrace was cut, as it 11es on either the upper: (oldest) terrace
or’ the middle terrace, and caps & cut bank above the lower (youngest)f
terrace i ;
, Additional cones and flowe ‘were formed at about the same; time.
i The deposits\canping the middle terrace contain a layer of ‘ash nroduce
et durlng these eruptions. ' )
B ,‘““‘ ° ‘Records of wells indicate that after the surface of the lower Qp
S A . terrace was cut and a thin. Veneer of  gravel - was'dep031ted on it, ‘the
e  Gila River" cut a'valley about . 80 feet deep that was then partly refilled‘
with unconsolidated gilt, - sand and gravel,. * The nresent Gila River
Ny “channel ‘and flood plain were then cut in. this material. The braided
) ﬁ;‘;~' channels of the Gila River lie 5 to 15 feet below, the' flood nlaln in an
= “inner yvalley about one—half mile wide The stream is now‘bullding up
S this inner valley with alluv1um b o

Land forms and- structure S ;o
The Gila Bend Basin is a broad plain transversed by mountain
ranges The bagin is in: the Sonoran Desert ‘section of the Bag 1n and,
Range province37‘ and’ is typlcal of that. sectlon - : L
L ¥ ‘The mountain ranges appear to be fault blocks and possess many~~ R
L tonographic and - geologic features considered characterlstlc .of fau1t7g1~?
“block mountains by’ Fenneman, - The mountain ranges ‘are roughly parallel

and ‘trend . north or. northweet, except for the. Buckeye Hills and the:

. central part ‘of the Gila Bend Mountains, which trend: east—northeast e
Each of ‘the ranges g approx1mately straight and contlnuous The helght}‘t
“and breadth do not . vary abruotly The mountain foot in several placece«”
is, straight. ‘and in. some placev the stralght foot crosses, the trend of. g
the geologlc structure vislble 1n the mountalns, suggeeting the pre ence‘,,h

| of faults, ~ Sl

“f,,‘,= L Faults are- not shown on- the geologlc map (nl 1) because the :

i location and mapning of faults were out ide the s cope of this, investi~‘ Py

R gatlon However, the tectonic map of the Unlted Stateslo shows. °evera1 ,

"J, faults along mountaln fronts in the Gila Bend reglon ‘The tectonzc map:

‘ indicates major faults on the east.side of the Gila Bend Mountains “‘j_

},“‘ _east and west sides of the Sand Tank Mountains, and west vlde of the ,

AR Marlcona Mountains: =~ : i

: J'*iw* Mostof the mountain ranges are in an: advanced stage of erOsion.q
3 Erosion has- nroduced pedlmente\that extend from the foot of the. mountain :

; 3[?2 ‘ranges ‘in many places." Some" of these- pediments are. large; about .10’ ;

‘ “‘miles south of Glllespie Dam ‘the ‘granitic pediments extendlng from. the
" opposing ranges ‘are separated by not more than Y miles'of alluvial flll,
(see Pl 1) ' These; pediments were noted in’ exposures and in well logv**”

There is an: abrunt change of: slope: where the pediments Join. the mountaino*

o Thls change of lepe ‘at 'the upper edge of a pediment is characterlstlc

e “and’ does: not, ins general ‘mark a fault However, in many places a' magor
<o U fault parallel to ' the” mountaln range lies ‘near:the lower edge: of ‘the

: ' pedlment Pedlmentc do not appear to be extensive’ in the part of the"

“basin: that is west of Glla Bend and the valley flll may be very thick in

"g many places “\,}\ vl e N T Ly

Ros,, C P., op eit. " R RN IY e A “f}“‘ ‘,t ‘

ol LT
[N

2 Fenneman, N M., Physlography of we tern Unlted States, McGraw—Hl
" Book Co% Inc., Dp 367~377 1931 o s,

‘ 1O/fLongwell Che ster. Riw and other Sy Teﬁtonlc map, of the Unlted States,

AmiAss 52
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The valley that lles between the Maricopa Mountains and the G1la

l fBend and.: Send Tank Mountains apoears to.be a. structural trough w1th

faults along the ‘east and’ west 51des. ' The scarps on. the west s1de of

. this: valley, particularly along the: southeastern part of ‘the Glla Bend;w
~ ‘Mountains, are relatlvely 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 northwest. ‘The existence of ‘this structural ax1s ig
‘indicated by the allnement and’ uniform: trend of the two mountaln renges,

by the slmilarlty in the two mountain ranges of a granitlc core, flanked
on the wes t by fanglomerate and 1nterbedded rocks, and by well logs. that

" show the oresence of . fanglomerete and interbedded ‘rocks: beneath ‘the C
~alluvial fill at Gila’ Bend. Other: evidences are the major fault on. the‘

,‘heest side of the two' mountain ranges and scarp 'in the reletlvelv weak“g
: fanglomerate that suggest’ recent faulting narallel to the granitic: core.

Structural details of the Sauceda and'the Painted Rock Mountains

- also show’ the northweet southeast trend that 'is characterlstic 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 strlfe
northwest, formirg hogbacks that cross the north~trend1hg range,. lee« :
wide,: in the northern part of ‘the Saucede Mountains, the outcrop oattern i
, of both the older Yolcanic . rocks and - the Cardlgen (?) ‘gneiss trends north

est, Along. the norhheast $ide of the, Sauceda Mountains dlscontinuous Vfﬂ
outcrops of a dlstlnctiVe baselt nay be exposures of - dikes  The" outcrops*

“trend northwest in llne with outcraps of’ similar rock, outslde the mapped?
~‘area, in the northwest part of, ‘the Painted Roak Mountalns.[ All these R

;outcroos nay be oarts of the same dike system. Between the 'two mountaln

‘ ground water

schist 1n the north part of the Sauceda Mountains; néar Black" Gap. v
Small areas of similar rocks are exposed in the north part of the Sand
. Tank Mountelns, in.the Maricopa Mountains, and in the east part, of -the

. Gila Bend Mountain ~and these Tocks appear to be inclusions in granltlc
rocks. Only the frlnges of the mountain ranges were examined," and the

-~ The gneiss and. schist are tentatlvely correlated: w7th the . Cardlgan gnelss,;¢;
. which is exposed in the ‘Ajo: quadrangle Glllu1¥~_ L
' a pre-Cambrian age 'to the Cardigan gneiss The Cardigan gnelss, 1n 1ts“‘
‘ “tyve. 1oca11ty, is’ composed of 'both ‘gneiss and schist, AR

or follated and deeply weathered These rocks’ are light. gray and the
. outcrops are’ weathered llght reddlsh ‘brown or. light brownish gray o
Some of the. gneiss is hlghly j01nted ‘and stained dull green. or dull red
- The stronger gneiss forms high, rugged hills, with’ crags and nromlnent
» outcrops; ~and’ the schlst and weaker gnelos ‘orm low, rounded hllls, w1th
\"cfew outcrops ' '

f‘:rocks in the Gila Bend Bas1n, wells in j01nt zones might yleld small'ﬁ
Q;supplie o Ly e

- ‘ranges’ there are small outcrops of the older volcanic rocks:.:. These out=
. crops ‘suggest that- bedrock lies close to the surface everywhere between'lw~ﬂ

the Sauceda and Palnted Rock Mounteins, possibly. forming a berrler to s

‘l; Rock formations and thelr water—bearing charactez ; -
: R Gneiss and schist (pre-Cambrian(7)) T T
The oldest rocks ‘exposed in the Gila Bend Basin. are the gnelss end

central parts may 1nc1ude other outcrops of  the gnel s and sch1st

tentatlvely as31gned

‘The gneiss and schist in the Glla Bend Basin are! nrominently bandedt

Although wells, sprlngs, and natural tanks are not known in the

of ground water
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L £ Granltic rock (Mesoz01c(?)) - N
Granitlc rock" of vossible Meeoz01c -age are eXpo ed 1n much of the‘
area. 'They cron out in the Buckeye, Hllls, the, Marlcona Mountalnq, ‘the:

,uTeast part of the Gila Bend Mountains, and the north part of the Sand Tank

‘Mountains. Granitlc rocks have been encountered in’ wells ‘that paSﬁ'V'“”'
‘wthrough the sedimentary rocks in the valley between the Mar1c0pa Mountains

'"1 and the Gila Bend Mountains. 'The: granitlc rocks of the area’are. ten~7m“J

‘tatively correlated with the Ch1c7 Shunie quartz monvonlte of the AJo_"

"l‘quadrangle described by Gllluly_~

The granitic rocks in the Gila Bend area tas in. the, AJo quadran 1e,~

Q"‘einclude varieties thdt are coarsely porbhyrltlc and that are gne1s501d

.in many places;: finer~grained, equigranular rock; aleskitlc rock; and

”‘,faeSOCiated vegmatite and,apllte " The granitic rocks intrude the pre~

Cambrian (1) gneiss and schist.. Inclus’ons in the granltlc rock° are.
x‘numerousr Most ‘of the gran*tlc rock° are llght gray to dark gray, -

. although' some of the norphyrltlc rockg contain large pink feldspar?' ‘
‘crystals. The outcrops are weathered pale reddish brown, Most of the |
-granitic rocks form oromlnent saw-toothed mountain ranges, - Pedxmentﬂ %
‘were cut on, granltic rocks at the base of some of’ the mountains. - g
o : Sprlngs and tanks are not known in these rocks although granltnc
ﬂ?rockv in other parts of 'the lower Gila. region contaln natural tanks
,fwArt1f1c1al tanks could be constructed in many ‘of the ravines in the '
" granitic rocks of ‘the Gila Bend Basin. Wells in thene rocks are not i
‘=“known and probably would yleld little or no. water : e

o Fanglomerate and 1nterbedded rocks (Tertiarv(?)) Rt
AvFanglomerate of Tertiary(?) age crOps out in the north part of - the
Sand Tank: Mountalns and in the east part of the Gila Bend Mountalnt and
is tentatlvely correlated with, the Locomotive fanglomerate of the AJO ‘

f‘biquadrangle, described by Gllluly / The fanglomerate and interbedde
“irocks. nrobably underlie many- areas covered by volcanic rockc and alluv1um

A log of well ‘50L0 at Gila Bend owned’ by the Southern Pa01flc Rarlroed‘“
‘\VohOWS rocks below 1 lOO feet that are similar to the fanglomerate ano

“i“interbedded saqutones and volcanic rocks.

The: fanglomerate unit consists princmpally of fanglomerate, but con'

"ﬁltains interbedded volcanic rocks and sandstones, The fenglomerate is’

cemented and contains unsorted boulders; cobbles, pebbles, sand, and, -
gilt. Boulders as 1arge as 15 feet in dlameter were observed. ‘Rock
,fragments observed in the fanglomerate 'in the Gila Bend Mounta1ns are’

fea) nearly all granltic. In the Sand Tank Mountalne the rock fragment" are
',g_princlpally granitic, but there are: also fragments of oChl%t. sandstore,o
¢’,‘conglomerate. ‘quartzite, fossiliferous ‘limestone, and fos 1liferous
‘ ;gijuartzite The fanglomerate is loeally well- indurated and forms hlgh
“T’}rounded hills, 'steep glOpes,land cliffs, |

g . The volcanic rocks of ‘the unit, correlated with those descrlbed 1&
,‘the next sectlon are’ flows and tuffs The, flows are masoive basaltic

7‘ggoorphyr1es, mcdium brownish. red or medlum gray in'color and the’ observed
- flows are lees than 30 feet" thlck The tuffs are comoo~ed of well«sorted

‘,and well~bedded Tock fragments that are prlnclpally of volcanic corigin.,
The tuffs: ‘are light greenish gray or light red The volcanic rocks form

"i‘“gcuestas, mesae, and irregular hllls.,;




The sandstones in the unit .were observed in the southeast nart of;
‘the Gila Bend Mountains The rock is a moderatelytlndurated well—sort‘
“cross-bedded porous arkosic sandstone of buff to redicolor. A sandstone
layer more. than 200 feet thick was observed in one nlace.x The saqd tones
form emall hills and nrominent red ‘cliffs. S '
»J\ Tanks- and springs were not. observed in the fanglomerate unit but
the deep wells at Gila ‘Bend obtain water from aquifers that: .appear to be
“ the’ ‘porous sandstone layers interbedded with' the fanglomerate Slmilar
sandstonc layers mlght yield small’ ~unplie~ of’ ground water to wells of
moderate depth in some other parts of ‘the- area ‘ IR

: Older volcanic rocks (Tertiary(?)) “
Volcanlc rocks tentatlvely designated as Tertiary in age outcrop 1n :
the central - and’ southwest parts: of the Gila Bend Mountains, in the Paintedf
_Rock Mountalns, the north part’ of the' Sand Tank Mountains,‘the north part
of the Sauceda Mountains. and at: the west end of the Buckeye Pills
" The older volcanic rocks form nrominent hogbacks, cuestas, mesae,
and irregular hills and mountains. Most of these rocks are tuffs,
basaltic flows, and dntrusive rocks, The basalts are primarlly fine—
grained rockﬂ that ‘are porphyritic. or vesicular in many places.\ They
~are light: gray on a: fresh surface" and weather light' brown, ' No. wells,
springs, 0T natural tanks are known in the older volcanic rocks. in the
-Gila Bend Basin,/ although tanks exist in, similar rocks in nearby areag. .
- It'is possidble that small supnlies ‘of ‘ground water can be: obtained from
wells drilled in. areas where these rocks are highly fractured or = .'T
K ;~ esicular, but no areas of water—bearing rocks were located during the
o present investigation ' AT : 2 N

Valley fill and associated volcanic rocks (Tertiary and’ Quaternary)
Alluvial fill of Tertiary ‘and ‘Quaternary age partially fills the ng
lntermontane troughs of ‘the Gila Bend Bagin. This fill has been washed
“into’ the bagin from the surrounding mountains or brought into the basln
by the Gila River and’ its tribvutary streams The materials deposited
 when the’ ‘basin was closed, ‘and had interior dralnage, are termed here:
A "older valley\fill" and are of undif ferentiated Tertiary and Qnaternary
: ‘age. . The materials denosited after exterior: drainage Had develoned are
“termed . "younger valley fill" and are of probable Quaternary age.. Flow ;
-of ‘basalt, here termed. the - “younger volcanic rooks", occurred during the
« depocltion of ‘the younger valley £111. s o
L In successive periods of down) cutting. the Gila River has formed
three terraces in the ba31n above the present flood ‘plain.’ The
.materials underlying the: present flood plaln are the silts, sands, and
gravels of’ the: younger valley £i11, which nartially fills the youngest‘
oo and deepest valley cut into' the older ‘'valley fill, The three terraces
'1\5\‘and the remainder of the basin are underlain by, several hundred feet of
gravel, sand; ‘silt, and clay of the older: valley fi11, which is capped
by a relatlvely thin veneer of Quaternary alluvium.ﬁ

‘ ~1§ Older valley flll (Tertiary and Quaternary) R 1”~'Y Sl
f‘ . The older‘valley fill (see pl.. l) ig’ composed of materials of .
Qnaternary age at the land surface, and of\the underlying undlfferentiatedf

Quaternary and Tertiary 1ake~bed clays and coarser materialv . n}y/'




Well logc indicate that the materlals encountered in deep wells at'

ﬁ“aﬂ‘ Gila Bend are, in'order from top. to bottom, about’ 300 feet ' of gravel and‘

" sand: with gome’ clay, about 800 feet: of “lake-bed, clay w1th some ‘sand;. and

- ,rf;more than 600 feet of fanglomerate and associated rocks. The upper 1, 100
»feet, ig valley £ill of Tertiary and’ Quaternary age,‘and the lower. 600 feet

s probadly the Tertiary(?) fanglomerate and interbedded rocks’ preV1ously
.described The Tertiary—Quaternary contact, which igiwithin: the upper. i

j"f 7'1 1OO feet, possidbly occurs at the top of the lake-bed clays.

Y Logs .of wells in the part of the Gila Bend Basin between tho Gila
\1fBend Mountains and -the’ Maricooa Mountains indicate more than 1,000 feet
: of'partly consolidated eand. gravel and - boulders. - The material ig: olde

: k"wvalley fi1l of Tertiary and: Quaternary age,. and lake~bed clays similar’ to(

those penetrated by wells at Gila Bend were not ‘encountered. The- trough
.1‘between the Gila Bend' Mountains and the Maricopa Mountains is narrower At
‘than the trough: in which the lake~bed ‘clays near Gila Bend were ' denosited

(ri: Mprobably the. treams in this narrower trough ‘had a steen gradient and\*
“y . deposited coarse, unoorted alluvium. ' The coars eness of the elluvium may -

~also indicate. that exterior. dralnage from this part of ‘the basin ex1sted
W‘during deposition of the alluvium. Sand and’ gravel layers in the olden

k'f: valley 111 between the Gila Bend. Mountains and’ the Maricooa Mountains
Toyield water readily to wells (see’ 1oge, table 2).. Seventoen wells of

large canacity that. develoo water from thl fill were being oumped for \_

’”;@1rrigation in/ 19&6

o 7rYounger volcanic rooks (Quaternary)

. The younger volcanic rocks form flows and cones ‘at’ Glllesple Dam and

. 4n'the west' and southwest parts of the basin.. Dep031ts of Quaternary

- alluvium capping 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“

A'7ﬁlie on: the older valley £i1l or on the.middle or upper. terrace “of thew

- Gila River, and are therefore essentially contemnoraneous with the younger

e valley £111,

, The flows range from lO to 50 feet in thickness.; Vesicular ones s
‘[‘occur 1in the unper and lower parts of the ¢1ows. The rock is- generally a

‘;‘flne—grained gray basalt that ‘weathers reddish brown.‘ The younger s

A~QVOlcanic rocks are probably not aquifers in the Gila Bend Basin, as there
‘ is no evidence that they oceur below the water table.l‘ff e
‘ | T

AYounger valley fill (Quaternary)

f\fhw . The younger valley fill is Quaternary alluv1um deposited by the Gila

-~ River and its ‘tributary washes. The terrace. floodrplain, and channel

‘o;deposits of the Gila River, :wh*ch consist of this alluvium, are shOwn on‘

{\plate 1, but similar denosit° along the. tributary washes are not indicated’

‘"7gThe Gila River terrace deposits are relatively thin veneers of: silt,(sand,@

land nebbles upon older valley filly the terrace gcarps are indicated by
lines’ , but the terraces: are otherwise mapped together with the underlyrn

o V‘Older valley fill (see pl.'1).

o ;g‘ Records of wells 1ndicate that younger Valley fill underliee the
flood plain ‘of ‘the’ Gila River to a depth of at least. SO eet Some of

‘Vn_the more permeable sand and gravel. layers in’ this material are. excellent

.ftgsaquifers. yielding large amounte of water to a few irrigation wells 75§f
)*ﬁ}northwest of Glla Bend NI i KR :




GBOUNDJWATER BESOURCES

MTERT - The 1mportant water~bearing formatlons in’ the Gila Bend Baeln.ere,”f ;
‘jc‘the Tertiary(?) fanglomerate’and associated rocks,‘the older valley flll
©and the younger valley fill. The other formations in the area are . .~ '
~ essentially non~water~bear1ng, and will not ‘e discus«ed further. The .
~. ground. water in the. older and’ younger valley fill is. interconneoteo thuvf,
. the: ground~water reservoir is’ contlnuous throughout all of the valley \kd? e
o - f£i11.  Therefore, the ground—water resources’ of the older end younger'«ffl,"";
R ~",Pvalley flll will be di cussed. together. : : , R
\ : Fanglomerate and interbedded rocks s ' o
: : ,Ground water accurs - in the pore spaces of the sandstone. beds of the
s fanglomerate unit that underlies the" older valley f£ill in. the basin. e c«“«;,;
. The avallable. data indicate that these sandstone beds are not thick, and ' =
o it s unlikelv that water could be obtained from them in sufficient ,“'”‘~
o quantity for irrigetlon Well 5040, which has a reported discharge of
. ~150 gallons a mimute, apperently obtains its water from sand tone. beos
v in'the fanglomerate (see tables 1 and 2). . The fanglomerete was encountered
A 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 anglomerete
. No wells have been drilled in the fanglomerate where it orone out in’'the - .
. " Gila Bend ‘and Sand Tank Mountains, but it is Pos sibdle that suff;c1ent Q[;ﬁ;
‘ »fgwquantities of’ water. for domestic and stock use could: be obtained Yy f“”
’7,5dr1111ng 1nto thc sandstone bedn of the fanvlomerate near these outcrop
areas, SR o ST b ‘ I

i

i S T R N AR Valley £111
LR Oocurrence and movement, of ground weter :
. Large, quantltlee ‘of ground water occur in the pore epace« oP thetf oAt
. gravel, send, silt, and clay deoo its of ‘the velley fill. 'Although the ‘[_A
L gilt and ‘clay have. a hlgher poros1ty than the gravel . and - sand the pore.
! . spaces in the silt and clay are so. small ‘that’ the water is Held by s
molecular attraction and very ‘little can. be drained or removed undor
" normal hydroetatlc pressure. The beds of well~sorted gravel and sand,
,“Q‘contalnlng large pore spaces. yield water readily and are the chief ‘
«,,‘\;‘oource of water in- the. valley 111+ Tables 1 and 2 show record‘ and’“
- logs of typical wells in the valley £i11, o
"' The older’ velley £ill in the vicinity of G11a Bend is oomposed :
‘ largely of clay and silt, -with thin ‘beds of sand and gravel in the’ uoper f
‘300 ‘feet, Deep wells at’ Gila Bend penetrated oand gravel,‘clay, ‘and ,;‘g;
f;eandy clay to a depth of about 300 feet, and clay from about’ 300 feet to f’ﬂ'
. about 1, 100, feetu Quentitles of water eufflclent for domeetlc and stock . .
~use can be develooed from the older valley fill wherever it occur° inf,k=
- the besin. It is o0esib1e that small 1rrigation wells could be
_‘“developed From the: older valley £ill in the: vicinity sf ‘Gila Bend.’ o
- Farther north, between the Gila Bend Mountalne and ‘the Maricova Mountdins,
the * older valley £i11 has more. sand and gravel and irrigation welle of
‘fflarge canacity have been develooed Logs of wells drilled in this’ ‘“];jﬁ
“locality, along the Gila Bend Canal south of Gilleaple Dam, Vhow large '
amounts. of boulders .gravel and eand Lake—bed clays ,nolmlldr o) thoee‘”
~encountered at Gila Bend, are not pres ent in the wells drilled so far,
In.1946 there were 17 large irrigation wells elong ‘the Gila Bend. Oanal :
which deveIOped water from the older: valley £i11. The\averege discharge
*T of. theﬂe wells. was 2, MOO gallon" a‘mlnute, ‘and the average specific
capacity was 56 gallons a minute per foot of drawdown i These well« were
: ‘ «depth.of 550 feet i i : LR




, The younger valley fill iq composed largely of gravel and eand wlth
»;mrdvery ‘1ittle silt. and clay, ‘and yields water to wells more readlly than
~ the older valley fill Cnly a fow 1rr1gation wells have been drllled dno
Vuﬂ*theoe materials, and not enough data’are’ avallable to determine accurately =
Cits water-bearing. nropert1e~ or thickness.: However the few’ wells that = i)
have been drilled in. these materials produce from 2, OOO to 3, OOO gallons
a minute These" wells ‘were, drllled to an average denth of 350 feet and
v they probably extend 1nto ‘the older valley fill and obtain ‘some water ‘
. from it, . k
. Movement of ground water is always down the slope of: the water table
,e'Thejslope of. the water table in the valley fill is toward the Gila River'
- 7 'and downstream, and geqerally follows the: slope of" the land’ surface..
-+ .The slope of the water table is less than the slope ‘of the land surface/;‘ 5
/.- and the depth to water becomes rogreselvely greater toward the mountalns"
V;Thefdepth to water ranges from' 405 feet in well 5250, near the margin of -
» the'bas1n, to- 35 feet in well 5350 north: of Gila Bend, Except during
. high stages, the Gila River is effluent (recelvee water from the groundw
. water reservoir) from place to nlace throughout the baein, between the“e
‘,placee it 1e normally dry ~‘,\ S T , Ll

'

S R " Recharge N . ‘ RS
[ i Recharge or’ renlenishment of ‘the ground-water ,uoply of the valley
! “V4Ffill is from four sources (1) Infiltratlon from flows in. the Glla

. River and its. tributary was shesy (2) inflltratlon from canals and" from
.- irrigation water applied to the land; (3) underflow of the Gila Rivcr
into the ba51n, and (U) rainfall BN e : , ‘

s

ey \‘~Stream flow J‘7 o vl R SN SRR
;j R e Infiltration from stream flow 1~ one of the prlncioal «ourcee of ;
" . recharge to the ground-water Teservoir of the Gila Bend Basin, At
e y_“lnfrequent periodﬂ surface flow occurs in. ‘the Gila Rlver ~and water per-
‘p“f5colate° down to the water table through the coarse’ sandc and gravel of
Sl the rlver channel » U«ually the flows pa»oing Gllle spie Dam are’ emall
e efjpand most ‘of .the. water is recharged: to the ground-water reeervoir 3.
SERE Occavionally during wet! vears large floods occur which cause the«rlver
1) flow throughout 1ts ‘entire courﬂe in the basin. ' The’ following table
e ' gives 'the flow of: the Gila Rlver at. Glllespie Dam for the 6 yeare eddnng
~ .~ September 30, 1945 \
o Water year: Water dlverted into Water diverted into Discharge, Glla Rlver
o (Gety 1 to! Gila Bend Ganal L anterprlse Canal 5 below Gillespie Dam :
_Sevt. 30) (anre—feet) (acre-~feet) . (acre»feet) i

;'31939 uo\f ‘,]‘lfv6o,o5o \”vlyljl«\' f6 869flil~wllrlo“ 393V:rf“

\ s

L agko-bi 95,980 o 763 .1 oso 22
Coaghens o Gheso o el Do
Co19M3-MI 0 72520 T 8367 0 o 1Blee

| 19”“-«”5 S TN BT T



: With ‘the exception of the water year 19&0 Ml most. of the water tha
w paseed over Glllespie Dam wag’ orobably recharged to. the ground~water ,
~reservoir., ‘Of the 1,036,262 acre-feet of - water that paﬂsed over. the dam,
in: 19&0 Hl 589 700 acre~feet pas eed the gaglng statlon ‘at- Dome and about
MSO 000 acre~feet was . los t in transit oumlng that the 10e" in flow wa
uniform: throughout ‘the 120 mileﬂ between the two stationo,kaoout 135,000
Lacre-feet was contributed to the Gila Bend Ba51n in. 1qho—ul Thefaverag
10 s-in flow in the Gila Bend Bag sin during the remalnlng 5 years of the
perlod was. about 12,000 acre~feet per: year ' Most of this: was probablyﬂ
recharged to the. groundwwater reservoir, and the remainder was lost
through transoiration and. evaporation, . . i

f‘v No tests were made in this .area to determine the amount oﬁ recharge
from flows in desert ~waghes. The work of Babcock and’ Cushin? / in. tne

,'/‘H N

total stream flow PR recharged to the ground«water reservoir ‘In the"
Gila Bend Ba«in, surface flows in de ert washes eeldom reach the Glla
River as the runoff has been abeorbed 1n the stream channele

i .
R f )
Y

“k”e{‘j Irrigatio i f s

Wienneel o The recharge from irrigatlon seepage to the ground—water reserv01r
of the Gila Bend Basin was estimated to be about 36 000 acre~feet a1year
during the 6—year oerlod ending October 1, 1945, This value was ba ed-on’;
‘tests made in the. Safford Valley, where somewhat similar condltlone exmct\
~In the Safford Valley it was. determlned that about 25 oercent of the water
aoolied dlrectly to the land was recharged to: the water tablel5/ and thc«“'
1oss dn flow in the 1araost canals was about Q. 2 oercent ¢f the flow pOI
mile.>‘*r'“ \ o I IR S .‘pi’aﬁ

T Underflow K R o " ‘ . e /f“g;” L e
PSR "The amount - of water enterirg the’ baeln.as underflow along the channel
of the Gila: River at" G 1esoie Dam is probably small but it may be, T

Et signiflcant Jakosky made a. geouhy sical inves tigation at the. dam to.o
determine the relations; between the geologlcal formatlon and the subsuvrface
movement of ground water The investlgation indicated: that aqulferefexlftfw~
-~ beneath the volcanic rocks that 1lie west of the. dam and. at the dam, oot
Jakoeky apoarently did not estlmate the quantity of underflow beneath thc
< dam), and without additional 1nformation this cannot be computed Howover,
thle quantity is relatively cmall 1n comoarlson to the total surface tlow

at the dam.,j; Lo : L ‘

Rainfall ; ‘ o BN ‘
. Recharge to the ground—water reeervoir dlrectly £ rom ralnfall ioe,‘
©emall.’ Upon reachzng the land. surface the precloltation may. run ‘off ag.
o surface flow, may. percolate into the ground or may evaporate back into
the atmoephere.r Most of. the ‘water that . enterﬂ the ground- directly fzom
rainfall 1ﬂ returned to the atmo phere by evaporatlon and tran plration,_

e ) A S A

R Babcock 5: M., and Gushlng, E M., Recharge to ground»water from
‘ “floods in a typlcal desert: wash Pinal County, Ariz. . Am, GeOphye.?
A,‘;h Union Trans., pn. h9~56 19Ml e N ik Ty _;ejtjlug’
I ti :5',}\,, -1—5/ ‘ ‘ ‘ : : ‘ o B "\ ‘ . " . - ,

R S Turner,,S F.. and others, Water resources of Safford and Duncan~Virden
Co Valleys, Ariz, and N Mex ( U S Geol Survey (mlmeographed).pf, .




;«according to exneriments conducted 1n the Santa Cruz Bas1nll/ ,

L ‘ e D1 charge ,;”fff" \"~'% 7”ﬁ”“3" , ,
o Ground water is dlscharged from the ‘basgin by bumping for. irrlgatlon
‘and by natural means. Natural dlscharge 1nc1udes ground water leaving

the ba31n through “urface flow, underflow, evaooration and transp1rat10h

"‘rPumna L k , S R e
cu Tumolng in any part of the baoin aFfects the ground—water supply of
the entire basin, as all ground water not lost through evaooratlon and /i,
gEs atranspiration would otherwise leave the bas1n as. eurface Flow or undera,
o flow, : 1
SRR - The principal deveionment of ground water has occurred c-ince 1937,‘
v, along the Gila Bend Canal.  4bandoned wells indicate that small amount's
v of ground water were pumped prior to 1937.. Three: irrigatlon wells were.
© .0 drilled in'1937, six in 1938, five in 1940, one in 1943, ‘and two -in: 19146
SR ;a"maklng a total of 17 wells. - These wells pump the major part of the watcr -ﬁ
A o Uwithdrawn from the ground-water reservoir in the: baoin., In addltlon oo
i . these 17 well s,  there were seven other irrigatlon wells in. ‘operation in
5 'ffthe basin in 19&6 These seven welle are. along the Gila Rlver north of
Y . "Theba. ‘The total amount Bf waber pumped for irrigation. in the ba51n wa,
R ",g\determined to be 33,300 acre-feet in’ 19h6 “Wo ‘data were available to
... . compute the amount .of water pumped prior t0 1946. ‘The amount of’ water .
‘ ‘uumped was -determined ag followe. - The dlscharge of each well wag'
Imeaeured with a current meter or a sharn»cro ted weir, or. by the tra~’7
Jectory method ‘Where electric DOWEr was used the, kilowatt~hour demand
- for each pump was meaqured ‘and' the mmber of hours of 0peration was ’ ‘com=
o ‘ _outed from the nower ‘records, For the, two wello where Diesel engines i
S were used, ‘the amount of water pumped was eetlmated on. the basis of - cron
: , ~u°age. R : B ‘ : T PRI VEE S 0 T

i w:VNatural dlecharge RO ‘ : 5 AN P
AR DS At -the: western end of the ba in. the Glla Rlver passev through a gap
v;q?l"~';7,between the Painted Rock Mountains and the Gila Bend Mountains.(see plate

. 72). Low hills of hard rock erop out within the gap ‘and divide the Gila
. 'River into two. channels., ‘The south channel is about U400 feet wide (see
i'pl 3}, and the north’ channel 1s about 800 feet wide.: . The thlckne s of |
- the £111 in these channels was, not measured., The entlre underflow of the
sy :basin pasges through the narrow gap between the ‘mountains. The amountﬂ‘
of underflow, leaving the, basin was not measured, but it is probably '
‘emeeveral thousand acre-feet a year.‘ Detailed etudie~ are required to1*
~“obtain'a rellable figure, ‘ .
BT A nart of ‘the ground water is forced to the‘ urface in the v1c1nityj
S _uof this gap, and leaves the basin as surface flow (pl.. @).. In, January
;gx'e«'f‘l9u7 the surface flow in the south channel was’ measured ag, 2 9 cubic -
- feet a second. . At 1eaet an equal. amount of" water*was flowing through ﬂ/, o
o ithe north channel, which made a total vurface flow of about 6 cubic feet; i
g qecond 1eaving the basin. . If this rate of flow were constant through«
" u‘”fout the year, the amount of ground water annually dlscharged from the
,.“baSIn as surface: flow would be about 4,400 acre- feet However, &urlng
l‘if‘gthe summer monthﬂ when | :the r1ver~bottom vegetation is maklng neavy: with-
‘fj[ﬁﬁgdrawalo frOm the grounduwater reservoir; ‘the’ water. ‘table is. lowered, and7
\\gﬁ‘xthe amount of ground water 1eav1ng the bas1n as surface flow iﬂ-reduced




The greater part of the natural dis charge of ground water from the
basin occurs as. evaporation and. transplration in the river bottom lgguf~
flcient data were not available to determine accurately the amdunt of -

; “this dlscharge. However, it was ‘es tlmated ‘that” the amount’ used is pro-
‘i.p bably not 1e 18" than 50,000 acre~feet a year. and may be as much as 100; OOO‘J
‘ acre-feet a year. These eotlmatev are based ‘upon the’ area of nhreatbphyteﬂi
n the basin in comparison with' the" area of phreatonhytev n’the: Safford
Valley,.where ‘experiments’ conducted by Turner and othersi§7 indlcated
e that 12, UOO acres of dense, rlver«bottom vegetation used 10, OOO acre fcetu
*fh of water annually ERREI A ! . G f PR ; Lo

L Fluctuation“ of the water table ‘Lw\,,.~~ \“PJ"”(“

‘ Meaqurcments of /the fluctudtion of the water table are of primary!
importance in the study of ground-water resources., The alluvial fill of 1Y
“.the Gila: Bend" Basin is'a natural(underground reqervoir, and the- fluctuaa‘
‘tions of the water level. in wells show the extent’ of depletion. and le~\
~plenishment of thls rcservoir The two prin01nal factorﬂ that cause a
1ower1ng of the water table are pumping water for irrlgation dnd use. of‘

', water by phreatouhytes.,‘ g
' The conclusions at the end of thlq report are based on the depths‘j

to water when the wells. were drilled and the ‘depths to  water ' measured -

’ during this investigatlon There has been a: gradual downward trend of they
‘water table in the area of heavy' numplng along the Gila Bend Canal ~The .
water table in irrlgation wells in this area hag been declinlng at an .

average rate of 1, 5 feet a year 1nce the wells Were qrilled No informa—

,\‘

.
b

QUALITY OF WATER
| John D Hem e B
Chem1ca1 character of the ground water S
s Twenty~f1ve samples of water collected from wells in the Glld Bend
“Basin. in l9u6 were'’ analyzed Yy the- Geologlcal Survey Cne of . these &y
‘ uamples was: “from the Terbiary(?) fanglomerate and 1nterbcdded rocks}
éix were from the older valley fill in the v1cin1ty of Gila: Bcnd 15
~were from the older valley £i11 betwcen the Maricopa’ and the Gila: Bend
‘ Mountains, and three were. from the" younger valley fill at the wcstern ;
“, edge: of the basgin, Analyses of qample“‘from 11 wellﬂ in the ba~in are
o ‘1ncluded in, table 3. DR P TR Vi o
T ! Fanglomerate and interbedded rockﬂ S0 oI S
The water from’ well 5OMO (table 3)is derlved from: sandatone in'the’
fanglomerate unit, .and 'the aquifers above: this unit are . caeed off/, The‘\
_water contained mostly ‘godium. and chloride, wlth small . amount s of, calcxum
'f'and magnesium “The' fluoride content wag 6, 9 parts ner milllon, whlch wa«q
o higher than thc fluorlde content’ of most of the other waters in the ba51n’
~The water from the fanglomerate is. c'imila.r 1n chemlcal character to waters
V’from the older valley fill near- Gila Bend. . R Fha

3 ¥

VA

ﬁTGTurner, S F., and other Wdter re ourcé of the Safford aud Duncaq~w
Virden Vaileys, Ariz. and N Mex.. U Sy Geol Survey (mimbogranhed) .
P 30,“1 o : R T 1 :




E R R e D Older valley fill SR :

L Waters in’ the older, vallev f’ll in the outlylng areas‘«outh of;~ o
Gila Bend contain moderate amount s of dissolvéd solids. Deep- wells: nedr;f‘*i
the’ Gila River, northwest of Gila Bend, generally vield rather hlghly i
mlneralized water., ‘These deen wells derive part of their’ water from: theﬂf“
younger valley fill. . The range of dissolved-solids . concentratlon in the«
six samples.analyzed was from 358 to 2,140 parts per million.! The les
hlghly mineralized waters. contalned mos tly sodium and bicarbonate, and
the more highly mlnerallzed waters contained mostly sodium and chlorlde
All except the two most dilute waters contelned more than 1. 5 parts per
million of fluorlde o 5
. Waters from the older valley flll between the MariCOpa and the Glla;;‘ﬁi
- Bend. Mountains are highly mineralized. The range in éoncentratlon of dir
dissolved sollds in the 15 samples collected was’ from about 1, 200 to L
v about 2, 200 parts per million. Most of the diss olved matter consis ted
of sodium and chloride. “In general ‘waters from the older valley. flll
“in. thlsaarea contain nroportlonately lerger amounts of calcium and.
magnesium and smaller amounts of’ fluoride than waters from the older {J‘\,; £
valley fill near Glld Bend B TR

S R Younger valley fill AT '
) 0 Waterv from the younger valley fill are. hlghly mlnerallzed Dls-,«
- solved sélids in waters from'three wells nedr the western edge of the’ e
basin ranged from 1,420 to 4,010 parts pPer ﬂillion Most of the dig- '
‘-solved matter consists of. sodidm and chloride, although the waters con—Q/'
- tain 1arge amounts of calcium end magnes1um S

( Chemical character of surface: water 2 ER s
: Surface flow of the Gila River reaching Gillesnle Dam at theJ'“
northern end of the Gila Bend Basin, is-usually composed of hlghly e
- mineralized dralnage waters from. the Salt River Valley. During most of}f;l,f
“the 12-month périod ending September 30, 1945, the surface flow'con~' .. =
tained about 4,000 parts per million of dissolved solids, mostly sodiumfw}
and’ chlorlde, but with much calcium and sulfate Most of ‘the drainage P
‘water is diverted into the Gila Bend and Enterprise ‘Canals and used’ for
1rrigatlon in the Gila Bend . Ba31n ‘Gecasional flood flows spill over the
~dam" and pass on downstream ‘These floo& flows are nrobably composed of '
moderately mineralized water as’ indicated’ by the few analyses avellable
Flood flows enter the - rlver occavlonally from was hes 1n the basin, but
"g,no c~aun~p1es were collected from these sources.'

b

~“If ;MV . Relatlon of quallty of water to use ‘
‘ : g ~Irrigation ’ : g
The surface water diverted at Gillespie Dam at low flow is con—“\,f‘« :
sidered ﬂanurlou "to.unsati fac+ory" for, irrlgatlon under the standardsjf*Vf
T lset by WllCOX and’ Maglstadla ~Fifteen irrigation wells pump water that
. hag’ from 1,200’ to 2,200 parts per mllllon of dlssolved 'solids into, the
g Gila Bend Canal. This/ground water. dilutes the surface water ‘diverted.
"at Gille spie. Dam but’the mlxture is probably s0 ‘highly mlnerdllzed that
1t.ig Minjurious’ to unsatlsfactory" for irrigation. Water from most. af
“the ‘wells in'the older’ valley fil11 in the v1cinity of Gila Bend has a.
,}hlgh percentage of sodium and ' is high in chloride so that it, elso, muot
j~be con31dered "inaurious to unsatl factory" for irrigation Becau e of
e Wilcox, L V., and Maglstad O C., Internretation of analvses of
irrigation waters and. the! relatlve tolerance of crop: plants.: U, S v
«Dept Agr., Bur Plant Industry, Soil and, Agr. Reséarch Admlnlstra' on;
" A (mimeographed), 8\np., May 19N3H?A< fa
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he' ooor quality of the water ava1lable,~only crops'that aze tolerant t
JVhighly mineralized water may be grown in the basmn.wﬁmhwa ; ‘ )

SN

: | Domestlc use £ : S

Most of the ground waters of the basin are. hard and they contaln

sufflclent eodlum and chloride to have &a-noticeable valty taste. The

g waters from the fanglomerate dnit and from the - older fill mav, 1n eomeuﬂ

instances, be only moderately hard, and in 'the outlylng areas may be only
moderately mineralized but most -of theee waters contain exceesive“[r

amounts of fluorlde Most . ground waters of the ba31n contain' enough T

SR fluorlde to cause’ mottling of the tooth enamel of children who may drink

i s ~the waters continuously, According to the U. §,.Public Health Serv1ce§9/

i eatl factory drinking water should contain: ‘no more than 1.5 oarte per

‘ million of - fluoride.‘ The only watere of. the basin thati contain less than

L 1.5 parts per million of 'fluoride occur in the older f£111 in outlylng 5

RN lf areas and between the Marlcopa and - the Glla Bend Mountalnﬂ*“”

Relation of quality of water to recharge B :
The irrlgation ‘wells'along'the Gila Bend Canal’ south of Gilles ple
‘Dem yleld water of ' lower content 'of diseolved *olids than the low~Flow
waters of the Gila River that now reach tho dam. . This indicates that:
 water in the valley: £ill between the Mer1c0pa and the Gila Bend Mountaln
e was derived from recharge of water with a lower contént of, dissolved
St g0lids than any ‘water now avallable for recharge in’ thie area except
- flood flows" in the Gila River now pas sing Gilles pie Dam.. Because the
R pre ent oumpage ‘exceeds the average ‘amount of recharge from flood flowe.
ERLREE L A X3 likely- that much of ‘the water be1ng w1thdrawn by the’ irrlgation '
welle in-thig vicinlty is being taken from storage, and is water which
B “has been in storage in the area for-a long period “Vhen the water table”
“'ﬁtuw;‘ is lowered by this withdrawal ‘part. of’ ‘the water pumoed will be renlaced
© with highly mineralized watere leaving the Salt River Valley as underflow,
Lor as drainage From irrigatcd fields south of- Gillespie Dam, Fence, the!
concentration of dissolved: matter in ground watere of thlv area. probabl
Cwill increase in the future. e e
'j Water from deep wells at Glla Bend and along the Glla Rlver down-f
stream from Gila Bend is somewhat higher in sodium percentage and in’
fluorlde ‘than’ the waters from the irrlgatlon wells' -along the Gile Bend
Canel Theee character1 stics are also’ found in waters from Agua g
Caliente Snrlng which lie outside the Gila Bend Ba31n, about 35 miles:
‘" downstream from Glla Bend. - The waters of the deep wells nedr Gila Bend
Itpo elbly come from sources similar to those of the _Agua Caliente Sorlngen
It is unlikely;*however, that subterranean 1nflows in the Gila Bend
Baeln contribute eignificant amount of recharge to the va‘ley fill

Dlﬂcharge of dlq olved eollds from the basin d‘ L
Most of the dissolved solids that' leave the basin’'are contained 1n
the small. eurface outflow,: renre entlne effluent oeenage,end the under)
“flow .of the Gila River, at. the west end of the basln The. highest’ ‘con—;
centratlon of dlssolved oolids in theqe waters. was about equal to the
average conoentratlon of "dis solved solldo-(h OOO parte per. mlllxon) 1n\«;
“the ‘surface flow pas t Gillespie Dam in 19MR The amount of surface flow |
‘l and underflow’ that. leaves the basin is much less than the total flow/ thathh.j
“énters the basin Therefore, dlssolved matter: muigt be accumulatlng 1n i
“the basin, Durlng the 12-month. period ending September 30, 19u5, ‘more-
than. USO OOO tonsrof eoluble‘ealte entered the baeln in surface flow and

drlnklng water qtandardsy 19L6 qRa@riﬁ{fgéQ?
W6 .11, pp. 371~38u 14ar‘~15, 19&6“




underflow of the Gila River at G-ille spie. Dam21/ VLSRG

The aooumulatlon of soluble salts 1n the’ basin is- gradually 1ncrea
ing the cohcentration of dis solved matter in the ground water, . No- data'
are avallable to show’ how much disgolved matter the ground water of the
basin formerly contained. and therefore the extent of the 1ncrea e in’ con-
. centration’ of dis solved sollde whloh may have already occurred cannot bo
determlned However. it is llyely that concentratlons have 1ncreased :
and that. they will continue to increase._i S ,

, .
, v SUMMA.RY AI\TD CONGLUSIGNS \

The Gila Bend Basln is & wide, gently. sloping desert plaln that
extends from the northern tip of the Painted Rock Mountains, upstream
along the Gila River for a dlstance of about 36 mlles t9 Gllleeple Dam.}
 The basin lies. entirely wdthin Maricopa County and COVers an area jof
about 800 square miles, ; L

Many attempts: have - been made in the past to develop the surface'fy,
flow of the Gila River. for irrlgation Most of these attempts were made
w1thout adequate study of the quantity of water ‘available for dlversfon,
-and consequently they were unsuccéssfil. At present (19M7) the' Enter~’f

 vorise Canal and the Gila .Bend Caral, both diverting water at Gillespie
" Dam, are the only canals being used.in the basin., In l9u6 about 19, OOO
acres of land was. irrigated orimarlly with.surface water, , However, .as g
the availability of surface water has' become more and more uncertaln,;np
"~ irrigation wells have been drilled to supolement this ‘supply. An :
o adggtlon,‘about 2, OOO acres was’ 1rrlgated entlrely with ground water in-
19 M : : s i : ’}"‘,f:“
o ‘The basin ig compos ed of. several struotural troughs that were e
‘ formed by block faulting. GraVels, ~sands . silts, and clays 4o the "olderw,
valley £411, " have been washed into the baﬂin from the surrounding
mountainﬂ‘ The Gila River has cut three terracee 1n the older. valley
£i11 in the ba51n, above the present flood plain " The materialﬂ under«
lylng the river flood plain are ellts, sande, and’ gravelv of Q,uaternazy'j
~age, and are. termed "younger valley £i11." This younger flll ‘which is:
underlaln by ‘the’ older valley fill, is.at! least 80 feet in thloknees
© ‘and .is ‘caoable of yieldlng large amounts of water’ for irrigation.’
1ndicated above, ‘the terraces and the remainder of the basin are under~
lain by several hundred feet of gravel, c'and, silt ‘and clay of the
older valley £ill, and ‘it is capped by a relatlvely thin veneer of
Quaternary alluvium‘ -The older valley. f1ll is of. undlfferentiated ;
Tertiary and’ Quaternary age.. It 'is’ underlain,‘in placee. by fanglomerate
and interbedded rocks ‘of Tertlary(?) age. “The ground’ water in the older}‘}
and younger. valley f£i11l is 1nterconnected and the ground~water e
'.1reeerv01r is contimuous. throughout ‘all of the valley f£il1." N

Ground water occurs in limited quantltles in-the sandstone’ beos of
“the fanglomerate unit, and in large quantlties 1n .the gravel and eand
dep031ts of: the older and younger valley fill The older- valley flll
“in- the v1c1nity of Gila Bend containg very’ llttle sand and ‘gravel, and
the yield from' wells drilled in these’ materials is: small North of’ Glla
Bend between: the Gila Bend and the Marlcopa Mountalns,‘the older valley
flll consists of large: amounts of bouldere, gravel, ‘and; oand and. the

,‘ yleld from wellv\drilled in thls area is large The average dlscharge
s of wells is. 2, HOO gallons & mlnute, and‘the average seeclflc canaclty
o 1° 56 gallone a minute ner foot of drawdown” The average depthtto water

chDonald H R.,,Wblcott H N i and Hem J. Doy Geology and ground
W ‘ i f the. Salt River Valley area); Maricona ar i ;
‘ urvey. (mimeograohed).' 4




i« 60 feet The younger valley fill is \composed largely of gravel and
5 sand The water table is: nearer the surface ‘and this: materlal ylelds
: _"water to wells more readilj ‘than the older valley fill, ‘ :
. 'Movement of ground'water is alwayo down the 'slope of ‘the water tab]e
-+ The slove of the water table’ in ‘the valley flll is ' toward: ‘the Gila R’vcr”'
o yand downstream, and generally follows the slone ‘of the land, surface G
o Ground ‘water in the valley fill is derived"from: four sourcas-~"?ﬂ»
i”'*”f(l} Inflltration from flows in the Gila River and its tributary. was hes,‘~
(2)" infiltratlon from canals and from irrlgatlon water applled to the -
7 4 land; (3) underflow 'of the Gila River into the basin;-and (4) ralnfall
.0 The loss in flow of the Gila Rlver through the basin is about 12,000 ..
‘ “~}yacre«feet a year, and during exceptionally wet years: ‘the loss in flow 1s
‘j;much greater Most of this water is recharged to the ground—water
~reservoir, ~The - recharge from irrigation eepage to the ground—water .
. res ervoir of the baﬂin was estimated to Dbe' about 36 OOO acre-feet a year.
-The amount of water ‘that enterv ‘the basin as underflow Ais probably umdll o
‘ Ground water is dlscharged from the' basin by pumving for- 1rr1gation
s ,k;and by natural means.‘ ‘The total. amount of ‘water pumped for irrigation:
.Y in the basin was. computed to be 33, 300" acre-feet in 19“6 Natural-'dis
o -charge includes ground. water that' leaves the baqin as sur?dce flow and
-underflow, and by evanoration and. transnirdtlcn. . The amount of water '
.. leaving’ the basin as surface flow was estimated to be about 4 ,400. acrew
Fh 'feet a year. -The amount of water leaving the. basin as underflow wa«.not
: - 'meas ured ‘but it is probabdbly: several thousand acre—feet a year. ' The
Las ;g:amount of water leaving the bagin through transpiration and evaporatlon
Sl wash estimated to be not, less than 50 000 acre»feet a year and may be as
.. ‘much-as 100, 000 .acre~feet a year. - - 3
.. There has becn'a downward trend of the water table in tne area of
‘heavy pumping along the Gila Bend Oanal . The, water table has been 1ower~‘
+ing-at the rate of about 1 5. feet a' year 1nce heavy pumnlng started in.
thls \area,;
. Water from most of the wells 1n the bas1n i generally highly i
N mlnerdllzed and mos t of 1t contalng more than 1 b parts per milllon of'
“h o fluoride. L : -
S . Soluble: salts are accumulating 1n the ba The accumulatlon of -
;f‘qoluble salts‘ln the basin will caus e an 1ncreaqe 1n the concentratlon j
>‘«_of disgolved matter 1n the ground water. :
Contlnued study of the ground~water resourceq w111 be neoded t
Np‘determlno 'the.safe annual yield of the basin. Perlodlc water-level . ' -
o {lmeasurementq and ‘water analy es should be made tO«determxne chahges in”
_elevation of the water table and changes in concentrdtion of dissolved.':
::mlneral mattcr in the ground water, and observatlonﬂ should be made. to
determlne the amounts oi salts enterlng and leaving the basin, ST
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. Table 1.
S fmhnﬁCounty, Arizona. (All wells are drilled)

SANE

gx ﬁ)1L¢éaﬁioanﬁ,(f'j.owner ‘f”v*   i7fv Drlller

I
¢ H .

l

“Giile pie Ldnd and Ros coe
Irrigatlon Co.;fy;'Mos :

| do.
Es S.. BOWWS 0o
4. Southern Pacif;c o
NWﬁSE% sec. 31 .\ Railroad . '

..................... u|n-un.-.-.--,.u.uu..-...,.u.'u.u.uu-....-u.....
| e

(O

s

A\'H;‘Stout

%T,js.,n 5w

NW%SWI sec.‘E «; 3 f  £ Ts chuéf

I es.,n 5w

: : Gillespie Land and:Ro coq ‘
SW%NEE sec. 35" Irrigation Coi' Mosg e

kwater~p1pe clamp
Tf,turblne‘tc




“ivelow. -

Qﬁ‘Dépth

measur-
ing point

(reet) a/;ff;’if'”

Water level .

Date: of

' imeasure-

ment. -

Pump
‘and
‘power
“b/,

| —

&

Use
of 'f
water

c/

Temp

' F' ‘ ‘ ‘:’ A

Recordszobtalned‘by H, M Babcock and A' M sourdry,ﬂy

 Romarks |

v

1946

i

Mea ured diqcharge 3 020 gallonﬂ
fa.minute, May 19U6:.

. See log.!

Dec. .,

Measured discharge
“j:a minute,

>, 280, gallonw
See" :




LééfNarmore
“orr >

Mraiiryvamaiareitiadaberirer
" '

e Gillegbie Land andf
QN?%NE%'SQCJ Loy Irrigation Co..

R R T LTI Ty ST RIS TEAY (TP R P Y P PP TITN

g u.mn... \lu-nvu-.-.n-n-u-uunuanhnuv. -Innnp-u-yn-u

easuring. point wav us udlly ton”of cacing, op of pump base, or op 9f~ 
water~pipe clamp, ‘ S ' S

b/ T, turbinej C, cylinder' A,\air 11ft
: W w1ndmill .05 dle el




Water level
Depth iDate ofA
below. iy measure~'
meas eur- ,‘ment
ing point
(feet) a/

3 a mlnute Aprll 29, l9u = i

YTITUITTYYIIR TN T .-...u..u...... St i PYv

Mea sured. discharge 2, 780\galloné
a mlnute \A@ril 19U6 ‘ :

[EETEI TP ST . Setenier

sevasee “ree

, domestic,




’". \Gravel, clay, and cemented

 Table 2.

'~1 Thickness

Driller‘° log of well u879 s
Gillesnie Land and. Irrigation Oo v
owner.. NWESEL sec.g6; :

T, 3 8., R, h W 0{; .
Sandy silt - e
Gravel -

. Clay, .sand, and gravel
. Clay and small gravel .
“Hard clay and' gravel -
" ‘Cemented gravel :
TOTAL DEPTH~“~,]~ -

39
LA

r'ao,r 90
130

- 276 ¢ U9b i

34 1530

- e

Drlller‘s Tog. of well U885
Gllleenle Land -and’ Irrigatinn
‘owner, SEENW% sec, ,8,' ‘
S D38, ROMWOD
Clay ' -

‘Hard packed clay '

~.Gravel to 6 inch -

Olay and gravel

. Olay sand - = -

.Gravel - = -‘~~—\

Clay ‘and caliche
Glay and gravel
Gravel, clay. and streaks

of: conglomerate ot ,‘

Gravel e e it LR R
Gravel, clay, and treak«‘, ,
v ooft conglomerate - —‘~‘-\r 5
ﬂ Gemented ‘gravel -~ - - - ‘5

,—......--.

_gravel - - ’ 7f
Goarqe sand and gravel = hs"’
Cemented gravel ‘
Coarse sand and gravel - 9&“
TOTAL DEPEH : i

i e

A

;w¢11f;ogg.*¢¢1a‘Benagsagfﬁ,

(feet) .
5
70

'meall gravel

‘iiShell, hard

‘ZGravel and. shell = = =
{iloose gravel X
f‘TOTAL DEPTH

}{Loose gravel
‘o iiGravel

{{Clay and gravel
I“Gallche, clay, and

{iClay and gravel

‘Ma;iéoba700untyQ5Ariéohaﬁw'

Thicknes"
o (feet)

Drlller s log of well h897

'Gilleeple ‘Land and Irrlgatlon GO{QVQ

owner. © Nwinwl sec. 21,
T, 35.,R uw

- - ee e T

Sand ahd clay
Clay and small gravei
Sand (Qater)

Clay and gravel
Small gravel .

Gravel

Drlller s 1og of well N925 Rl

Glllesple Land and Irrigatlon Co e
‘owner. NEINEL sec. W, Dbl
T. bs., R 4 W,

Caliche ™

-gravel:, -
Sand and gravel f

Soft clay and gravel
Decomposed granite
Granite -

' TOTAL DEPTH




 ravte e,

i,'\

! “Hard clay.

T
Lo

. wm“lq’gg,

Thlckneqs Depth ;

’Giia}BéﬁquasinffMéficbﬁaf¢9hnfy;]Arﬁzgha;Cdnf

(feet)fy~‘t

Drlller‘s log of well SOMO JERREN
' ‘Southern Pacific Rallroad owner:
NW%;SE;guec 31, T. 5 8., 'R, uw

© Sand'and gravel«—‘f - =gl
Glay and: boulders ~ ~ - 20 |
Fine sand = — = = =/ = = 20
Fine ‘gravel - - - - “‘f 15
Coarse. gravel - G -l
Clay = = B3
Fine sand - (water—bearing) 30
Sandy clay ,u‘50‘
~¥ine sand 2107
Sandy ‘clay. ,
Clay (hot mud) -
Cemented clay - -»‘»- —-’-»i'
/Coarse oand

- ..,-4- -

RS €

“Hard clay and rock
Sand '

-~ Sand and rock

Rock

Clay with gravel
Rock - -
Glay and gravel““l
‘Rock - el
Clay and gravelif_
“Red rock: = ~

Clay and gravel
nght rock: .~ Ve
Clay and gravel - - -
Quartz rock '~ = -
Gemented gravol
Clay et
Gementcd gravel

Clay
Boulders 1n clay

Clay and gravel. ~q, - -
Boulderv in'clay =
\Glay and gravel -

'——-—..-w—.

;'gbrlller s log of well 5lmo
‘;c w. Davis, owner
i see, 2, T. 3 5.

} Sandy'clay
iClay -

- at 25 feet)

4iGranite gravel in clay -
‘,Decomposed granite gravel 25};M~
“tiGranite gravel in clay - o342
5 iiDecomposed granite. gravel 8 i,f
TOTAL DEPTH - Ll

NW«SWA

Sandy 5011
Clay

Coarse gravel (flrst water

Decomposed . granite gravei 150  L

Struck congiémeréte at 256 feet;mk

2001 B2

383AV~Vk‘“ ‘



i

County, Arizona—Cont;

Thlckness- : ',”5 iff T Thlckness
| (feet) (feet):; . ~;fy o . (feet)

'“QDriller' 1og of well 5h65 Sl Driller‘s log of - well 6260.
Gillespie Land and Irrigatlon Go., Uit Glllesple Land and Irrigation'Co.,
o owner. ' SWiNEl' sec.‘35, “ v j‘i” owner, - NE%NE% sec.{u T, 6 S.,‘
T2 8., R 5 w S ROEW, :
G 300’5011 =~ = ~*—”~ —;~,\ﬂ
Gmwd_~--~~ -~ .28 - B8iCaliche ~ - - = —
.Coarse sand o tiadital LB Bl [{'Tine: dry sand and packed
Caliche e i g I gravel =~ -
Caliche and clay = = = . i 78 ii Caliche
Glay and’ gravel D B R f'ZConglomerate
~.Caliche L ~_~ - i Red clay - = - =
' Sandy clay '~ = = - =~ " g  'Quicksand ~
. Clay and gravel - 6 ; i Red clay - —‘”
Sandy clay = === == U7 203 Fine sand
Gravel = == - -~ o' 220 ' Red clay and S
Loose gravel e o . TOTAL DEPTH e —‘ R
~Clay and gravel” : L G
Gravel - -
 Clay.and gravel“‘,
| 'Band and gravel
Clay and’ ‘gravel
s Gravel ~ - = =«
Sand and. gravel
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