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,'Plate l.i'hap of northern part of Ranegraq Plain area, Yuma County,,,;
AriZc o :
o 2a A Looking northwest -down the Ranegras Plain from the
£ swésw~ seco 9, Tv 5 Nay R, 16 W, Crowder cattle well
is in left center and the Bouse Hills are in the beack-
- groundj B, Looking east across the ‘Ranegras Plain =~
S toward the Granite Wagh Mountains from same locality.

300 A Tuff exposed on the east slope’ of Pyramid Peak, .
" The’ dark stratam is red Fine-grained, equigranular tuff
“of cretaceouﬂ and Terulary age; 3B, Looking west at -

. Tour Peaks. The mountain ig p*obably a volcanlc neck
- - of Cretaceous and Tertiary age.

4.0 A, Caliche-cemented fanglomerate formed on a hill of
~ TCretaceous and Tertiary volcanic rocks, The outcrop
- is 2 miles northeast of Bouse, on the west side of

the Bouse Hills: B, ~Looking northeast at an outcrop
~of calicha—cemented fanglomerate on the ‘slope of a
“hill composed of Cretaceous and: Tert;ary volcanic
: rocks, about L mlles east of Bouse,




s alluvium exceeds 1,100 feet in thickness, ~

" . .GROLOGY AND GROUND-WATER RESOURCES:OF: THE:NORTHERN. PART I
“ »:OF ‘THE RANRGRAS PLATN: ARFA, YUMA- COUNTY,:ARIZONA" o

P

D. G. Mebtzger
| apsTmact

oo v- TheRanegras Plaintarea:is. part f:.the Basin and:Range province:iniwest~
cenbral Arizona, ... ¢ e 0T o T T SR RN LRy L Pavty Dok
s The: report discusses&rocksgof;preecambrian;;pre—CambrianA(k)amPa eozolciv:
(1), Mesozoic (?),. Cretaceous:. (1), Cretaceous and Tertiary, Tertiary: (), wes:
Quaternary. (1), and Quaternary.age. +All-the Paleozoic (7):and Cretaceous: ()

. rocks.and.parts.of the Mesozoie:(7), Greﬁaceous%and{Tertiary;iandeTertiary@(%)

- .rocks have been mapped-as arunit.because:they are so intensely:faulted thati . 4
detailed'mappingxWasfnotwpractical.»;Rockaolderfthan*Quaﬁernarysform?théx i
mountain-ranges-bordering the Ranegras Plain,. Quaternary:alluvium:underliesss
,'thembroad;;gently,slopinggvalleygfloorﬁtoidepths&of;generally a:few hundred
feet, locally more. Well logs indicate that the underlying Tertiary:(?)! .

: ‘The structure of the arearis’controlled by:faulting typical of the Basin
~and Range province, but the major faults are covered by alluvium and are in- .
ferred from:topographic:features; . - «inl o= L et an e e i
: .»Ground ‘vater occurs:in Quaternary-and Tertiary (?) alluvium and-the best
aquiferstare.inxsand~andﬁgravelfofwtheaQuaternary¢alluvium~” ;

PP

- movement .is, in.generaly to.the northwesty .. v © S © ntaas e ; behs
*+.Recharge to.the aquifers:issnredominantly from stream’flow. résulting’ from
“heavy -raing, There:is also minor or unevaluated«recharge from underflowi from: s
~Butler Valley to the east, and4—Since;19H8~-seepage’from?irrigaﬁiongﬁfsuwm? O
Discharge is by pumping and by natural processes of underfldw'and'evapo+ o
transpiration, In addition torsmallidomestic-and stock wells, only two irriga-
tion wells, in the vicinity of Utting, are in use., DNo accurate data on pump- .
- age:are available,: LUk s et i e ey R S B e SR
N ~ The safe yleld from:the.ground-vater:reservoir may be’less than5,000: Lo
acre-feet and probably does not exceed 10,000 to 15,000 acre-feet per year,
~-..The quality of ground.water ranges from-permissible to unsuitable for..w
" irrigation purposes, The fluoride content is generally too;highﬁforrthe“water

Ground-wabter!
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~to be considered satisfactory for use by young children,
. . Y R R N T SR L P ST PO o if\?ffv‘i"".“;: ‘

NPRODUGTION. - poioe oo

vz - PURPOSE - AND: COOPERAT ION
L T R S Ve SV . el S A .
The increased use of ground water in the State of Arizona has called atten~
tion‘tqythe,need;forfState,regulation;of;the,development»andwuseﬁof*ground‘v¢£
watgrgg’Spph;regulationymust;be'bgsedwuponuadeQuate;information as: toithe
quantity, quality, and use of the ground water, and on its source and move-.
- ment. . Therefore, the State Legislature in 1939:and .in subsequent yedars.has. -
appropriated funds for investigation of the ‘ground-water resources lof Arizona,
~ These investigations are made by the Geological Survey, United_States‘Depart~
"ment,pf_themlnterior{ﬁunderaa;gooperatiyeiagrgementswith the ‘Arizona State-« .
 Land Department, - CLISTIN G e




Field work in the Ranegrae Plain area was done by D..G. Metzger, H. E. &
Skibitzke, and G. E. Hazen between November l9h8 and June 19&9, and in February

‘7“‘1950 under the general supervision of S, F. Turner, District Engineer: (Ground

f';Water) of the Geologlcal Survey. Weter enalyses were made by chemists under
. the general direction of J. D, Hem, District Chemist of the Geological Survey
5 Albuquerque. N. Mex. ‘

IOCATION ;-

The’ area’ included in this investigation ie in northern Yuma. County, Arizona.
‘It includes the northern part of the Ranegras Plain and is known locally s’

the "Bouse: country" because Bouse is the" largest settlement in the area. The i
- area described is’ ‘bounded . on the north by the Bouse qills.‘on the east by the’

~ Granite: Wash Mountains, on’the’ west by the Plomosa,Mountains. and' onthe’ south,

Dby en.east-west line at latitude 33° ﬁo' 4 miles south of Hope, The plain.

- extends approximately 25 miles southeast of latitude 33° 4o', beyond the area -

- described:in this report. The present investigation was limited to the area

~-north of that. line because no aerial photographs were available for the area

%o the’ south and because: all development of ground water for irrigation has
fbeen to; the north.,x~, ‘ . URAE TR

CLINATOLOGICAL DATA

The climate of the Ranegras Plain srea is characterised bv hot, dry sum-

" mers and mild winters. Mo climatological data are available for this area,
but U. S, ‘Weather Bureau records have been: kept at-the nearby towns of Salome'
‘and Quartzite. Tables 1 and 2 show that the average: ‘annual precipitation at -

_the two!localities is 8.56 and 6.0Y ‘inches, respectively. 'The Ranegras Plain i

 area is between Salome and Quartzite, and the average annual precipitation vif r
on the area is estimated ag 7" 1nches. ‘ , SR ,

PREVIOUS INVESTIGATIONS il

Generalized statemente regarding the geology and ground-water resources’
'kof the Ranegrae Plain area are made 1n the following reporte. e ot

Lee. W T.. Geologic reconnaissance of a nart of western Arizona' “U; S.“Geol;fk
‘ Survey Bull. 352, 1908.«,c‘ 8 PN s « : R A

Bancroft Rowland, Reconnaiesance of the ore deposits in northern Yuma County, o
S Ariz.: U. S, Geological Survey Bull hSl 1911, ' : f

,Jonee, x. L.. Jr.; end Ransome, F. L., Deposite of manganese ore in Arizona:e :
U, S Geol Survev Bull 710 D, pp. 18?—183, 1920 L

‘ ‘.H,Bryan, Kirk nrosion ard uedimentation in the Papago count v, Ariz., with a

sketch of the geOJogy, U.fs Geol. Survey Bull 730~B, pp. 52~66 1922.~

Roes, C P.. Geology of the 1ower Gila region, Ariz.. U. S Geol Survey Prof.
Paper 129—H. pp- 183—197, 1922 :

l~qoss. C. P., The lower Gila region. Ariz.. vU.«S.‘Geol.;Survey‘water;supply"r}
Peper HQS. 1923 ~ AL Mt e T




'?iDarton, WOHS, AT resume of Arizona weology. Univ. Arizona. Arizona Bur. wines‘
Bull 219, po. ?21-2?3, 1925. , g ' SO R

1‘*‘

: ”11eon, E D., Cunningham. J B.; and Butler, G. M.. Arizona 1ode gold mines
7 and gold: mining' Univ. Arizona”'Arizona Bur. Iines Bull 137, pp. l7h.
135. 193u ' . :

A s TR Caterden

. murner,"’S.\F.. ‘and ‘others,” Pumpage end ground—uater 1evels in hrizona in 19&6
UrungGeol Survey (mimeographed) 19ug.f,; o R

:Turner,‘s,lp,, and others. Pumpage and ground—wster 1evels in Arizona in 19h7
U-ﬂs- feol. Survev (mimeovrqphed) 19&9.

e EATRN -

‘Turner. S.‘F.. snd others, Pumpage and ground-water levels in Arizona in 19”8'
U. s. 7eol. Survey (mimeographed) 19&9

GEOIOGY L. I”S R?LATION TO GROUUD WATER
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FIELD wosx Am) m»s

The geologic work was of a reconnaissance nature because the time avail~
able and ‘the purpose of the: investigation did not’ werrent more ‘detail, ‘The-
'geologic mepping was done entirely on contact prints ‘of - eerial photographs._
as no ‘accurate’maps of' the area were available, -'The photographs were made

in part by the U, S. Army and in part specifically for this project, The -

- base.map (nl 1) was prepsred from nhotographs. township plets, and U, S. Coestl”"

and Geodetic Survey Data.V

R . ' Gy BN DL e

LAND FORMS AND DRAINAGE

| The Ranegras Plain is part of the Besin and Range province,i/?fﬁhichf

Fenneman,‘Ni ey fhysiogrenhic diVisione of the United States:
GeoPraphers Annels, vol 6 pp, 19_93 1916 AR e

‘ooccupies a large part of the southwestern United States. The lend surface

of the plain slopes gently.northvest (see pls. 2 A ‘and B) Bouse ”ash and its o

‘tributaries constitute the dralnage system of ‘the ‘ared, :
e The plain’is ‘bordered on the ‘north by’ ‘the Bouse Hills, on: the'east by
‘the Granite '“agh Tountains, and on the west by the Plomosa Bountains.f Both

~ the!Granite ashl'ounteins and’ the Plomosa’ Vountains ‘have: gently rolling slopesl ”,}l

“‘on the east; ' Their western sloPes, howeVeryeare extremely sharn ‘and - rugged.

; The ‘Bouse Hills are considerably lower and ]ess rugged than the other moun—

¢ teins in’ the area, ‘
LT area drained by Bouse tesh includes. (1) Butler Valley, (2) the ex—'
“treme western‘part of Mebullen Valley* through Gren1te*Wash Pags;’ and (3) ‘the *

7o*Ranegras Plain. ' An serial reconnaissance of the" area reveeled ‘that” the drain— ,f7

- age’in’the southern part ‘of ‘the’ Raneeras Plain is” ‘the reverse of" ‘that’ shown
on the old maps ‘0 f ‘the area, and- that the drainege aree is ‘much greeter than
41t was assumed to be by Bencroft _/ ol z :

- ; 2/ RS P e - 8o o AL LR . i 2 o bR R ’ "
S Bancroft Howland, Reconnaissance of the ore deposits in northern Yuma :
"VCounty.oAriz.-‘ U. S Geol ,Survcy Bvll. Mﬁl nl. 1 l911.w‘f ,‘@1:”~r~~~r*j .




o The surface drainage in the Granite: Wash Iountaine presents 8 physiograohic .
,problem. The drainage divide is not in the herd rocks of the mommtains but in
‘the alluvial fill on the eastern side. The extreme southern part of Butler
‘Valley, , for example,: drains westward through the mountains. rather than north-.-
ward -to Cunningham Wash. The drainage divide between Mcvullen Valley and the
Ranegras Plain is in the alluvial f11l epproximately 2 miles west .of Salome
~and not in the mountains at Granite Wash Pass, as would be expected. The
drainage of the .eastern part of McMullen Valley is to the: southwest. Two,..

miles east of Salome the drainage swings abruptly to the southeast ‘and: fbllows
this course through the Harquahale.Mountains into Centennial Wesh. Rossé/

. . ey N
v i el R EL R Fa

~ Ross, C. P., The lower Gila region, Ariz..*'ﬁiﬁstheol;\Surveyﬁwetereéupplyw' e
Peper 498, pp.: 394*0. 19234 o ji g e we alie Ae E

~ postulates that the drainage;of McMullen.Velley probably was originally through
. Granite VWash Pass and that’ headward erosion by Centennial wash captured the
drainage. ‘
The most prominent wash in the Bouse Hills drains southwest into Bouse
“fagh. - The channel.euts through volcanic rocks instead.of. alluvium 2% miles
: southeast of Bouse. This course DOSSibly represents  the downward continuation
of a. channel that originated on a higher alluvial surface.; A remnent of this
" surface, still existe as.a ridge perelleling the channel on the south side.n o

" GEIOGIC HISTORY

Gneiss and schist, regarded as pre-Cambrian in ege. are the oldest known
rockg in the area. These rocks: form the backbone of the Plomosa Fountains
- and the northern pert of the Bouse Hills. During pre-Cambrian time granite
was intruded into the.rocks and the area was:eroded to form.a . surface of‘low
- relief. The area was then covered by advancing gease in which thick deposits
of sediments were laid dovn. The sediments wére later metamorphosed to formn™
the slates. cuartzites, schists, and.recrystallized limestones; that are now.
exposed in the Granite Yash lounteins., By, the end of pre—Gambrian time.;;;gmﬂ
“erosion again had reduced the land ‘surface to one of low relief.
Iimestone ‘and quartzite in the Bouse Hills and in the north part of the
Plomosa-Mountains.are tentatively assigned Paleozolc age. .. They indiceto that”
the area was again covered by, seas during that time.t e e et iy .
: " The absence of any rooks that can -be identified as iriaesic or,Jurassic
7euggest thet the ‘region wes. uplifted end subgect to erosion during eerly
‘"esozoic time. Sppvid o el
) - Later in Meeozoic (?) tire. megmas intruded the rocks and crystallized o
to fbrm the granitic rocks -now eXpoeed in. the Granite Wagh Iountains and.in mg
- the Complex area in. the northern Plomosa hountains.‘ Still later the sea, again

advanced upon the land and conglomerate, shale, and 1imestone were deposited.g',,‘

These rocks are.exposed in:the 'northern Plomosa Mountains.. Interbedded duff -
: depoeits 1ndicete the. heginning of the volcenic activity thet took place b
during Cretaceous and Tertiarv time. R

Cretaceous and early Tertiary . time. wes characterized by volcanic activity-‘l‘

and the formetion of verious types of volcanic rocks. . The flows ranged ing e
« cheracter from basic to acidie, the basic type. being heavily predominant. ‘Most
“of the flows were of the quiet type that issued from fissures, but there are :
~deposits of ash, tuff, and agglomerate which'indicate’ explosive activity ‘during




‘this period. The mowntain locally known as Four Pesks, 6 miles southwest Of'f
Bouse,’ ‘appears:to :be a' volecenic neck and-was possibly. the source.of some:iof iy, i

the ejeeta. Intervals during which vulcanism was interrupted and depqSitionV"qg_lf

,‘ofgsedimentary‘matérialsfoccurred‘are‘marked'by;aﬁfewabeds‘ofasandstdhe%
wriuno Toward theend of..the'major vulcanism, uplift ‘and block faulting gave the
mountain: masses the-general: trends. they have today.. ‘A period.of vigorous ero-
sion:'vas ‘started,  the highlands were: reduced, and; the ‘debris was .deposited: .\ .
in the lowlands, = A conglomerate marks the deposition and consolidation of ‘the
first products of this-erosions o i oy Tuln ol D A S
V.wuusDuring,1ate~Tertiarymtiméiat~1eastxl;100rfeetiof sand ‘end clay of ‘estuarinc =
or lacustrine origin was deposited;in\theﬂarea;ﬁ;Sometvulcanismuoccurred»during,,
~this period, as shown by the water-deposited ash and bentonitic clay near Bouse.
: During the Quaternary period vulcanism diminished and the lava flows were
thin, Tilted Quaternary basalt flows give evidence of continued earth movements
© . long alluvial ridges considerably higher than the present :valley floor
“probably represent remnants of alluvial_suxfgggghjhatmexistqqmduripg“thgwfleigu :
 tocene epoch. ZErosion resulting from uplift or climatic changes, or both, *
gradually'reduced‘these«higher'1andﬁsurfa09$wxdﬁthe present <level of theplain,
‘ Recent alluvium is represented by the.sands and gravels ‘in ‘the washeg "'
that drsin the area. ' ' o

§
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s+ Feaulting played an important part -in.the ‘formation of 'the mountains:that
.:border. the Ranegras Plain. . Most geologists believe that the main structural
feature of the Basin and;Rangerprovincéfisubldckwfaultinggftheimountainsxff;i‘ .
‘representing horsts and the valleys representing grabens.: 'Most of-the major:
bounding faults are covered by alluvium and can be inferred only from topo-
graphic features. ‘ R , - ‘ R
Faulting in the Ranegras Plain area probably started with the pre-Cambrian
granitic intrusions :and;has contimued until the present time. The greater =
. part of the recognizable faulting undoubtedly occurred during Cretaceous and :
‘Tertiarygtime;ﬂfFaultingﬂwitHithhefmountain~maésééwshowsaaﬁpredominahtIY‘northp‘f
west trend, corresponding with the structural trend .of the regilon. '‘The Ranegras
Plain itself is elongated northwest. T L enL R BRI IR T
The northern Plomosa Mounteins.and: the isolated hills northwest of Bouse
-are:-structurally complex. : The: rocks have .been so severely ‘faulted and.folded:
‘that much:detailed work would:'have to .be done to. work out more than:the:seneral
structural ‘features.. Four miles west' of Bouse, for example, pre~Cambrian =i
gneiss and schist are fewlted against limestones of Cretaceous(?) mge.. The"
gneissvalSO\formsztheyhanging%walltin:apreverse¢faultfagainstVIimestoheﬂand S
fquartzite:tentativelywassignedﬁPaleoéoicxage.f»West“of.Bouseuthe?contabtwﬁj%«a[
- between bedrock:‘and ‘alluviumiforms a conspicuous, almost: straight:lineithat (&
probably reflects a major bounding fault, =t . v o0 oo 7 i e ERAaRN R
v 'In the southwestern part of -the area the Plomosa Mountains areicomposed
of volcanic rocks;dippingssouthwestr»ﬂGentleﬁfblding:is’reflectedfin(thexgraé?7

3

- dually curving strike.of::the lava flows, . A prominent :fault parallels the:

mountain: front on the:northeast sides: It is visible for!approximately 4 miles

N alohg;the» strikes- T o v 3“;'»_‘:,--;"’ SIS (e S S ER s s e
. To the northwest, near:Ibex Mountain;: is anoth'er: fault that’ curves in

- & broad arcfin‘an«approximatemnbrth-sduth:direction:ﬁwThe:traberof2$his‘faﬁltif
is easily seen on aerial photographs, ‘ A sl s Gl

- i+ In the northern~papt,of,the Granite.Wash:MOUntainSiarevtopographicﬁfeatures‘

, that~probably,indicate:faultzcontroljm’These;features:include a ridgerextending -

%)
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[ northwest from Salome Peak and a large wash to the southwest thet parallels

the ridge.' N Lo
Fault structure ig disulayed in the row: of volcanic hills south of . pre.,;~7”’

‘In this ares two periods of faulting can be. distingulshed.p During late Tertiary
‘time the Cretaceous and Tertiary volcanic ‘rocks were tilted to :the southwest.e
. Basalt of probable Quaternary : age flowed over them,’ and again ‘the hills: were
$1lted to ‘the southwest. ' The dip of the older volcanics is 189; the daip of
“the besalt is 80, A similar series of volcanic rocks: was observed south of
Y. 8::Highway 60—70 in the Plomosa Mountains.: Detailed work might prove that
the rock of the two areas could be correlated.\.~t,»f. 8

PEDIMENTS

: e Bryan. Kirk Erosion and sedimentation in the Papego country.;Ariz..i'U;’S;b'
Jeol. Survey Bull. 730_3. PP~ 5&65, 1922, |

along the mountain borders. They are usually fbrmed on granitic rocks, an .
~exception being the. pediment near Vicksburg which is formed on metamorphic

- rocks.. The largest poediment: areas’ are: (1) along: the morthern border of the
Bouse-Hills, (2). along the: southeastern andeastern borders of the Bouse Hills,
(3) northvest of Ibex Mountain. in. the Plomosa: iountains.‘and (h) along the
southwestern border of the Granite Wash Lountains.‘fx'*~», ; *

R

ROCK DESCPIPTIONS

Pre»Cambrian and pre-Cambrian (?) rocks

S Rocks regarded as: pre«Cambrian in age include metamorphic and granitic o
- rocks in’ the ‘Bouse Hills and Plomose iountains and metamorphosed sedimentary
rocks in the Granite Wash Mountains, :
. The: gnelss that constitutes the. backbone of the Plomosa Lountains is
pos81b1y the oldest rock in the area.. It is locally ‘schistose. It is imper-
 meable: except vhere fractured, Although wells drilled in fracture zones might =
yield small: quantities of ground-water, the: gneiss: is considered of little
value for .the storage or transmission of” water, ol SRS E
Gneiss of pre-Cembrian age ‘appears as a small. outcrop in the central part
of the Bouse- Hills. « The gneiss has been: intruded by granite and is' schistose
along ‘the, contact.  The gneiss is coated with dark "desert varnish," and from'
a distance the hills have the gppearance of being capped: by basalt s oo
. Intrusive rocks of probeble pre-Cambrian’ ‘age crop: out northwest of Ibex
*ountain.‘ The. intrusive rocks are syenite cut by a dike: complex. The syenite

It has been cut by, dikes to such an extent that the dikes .cover a greater sur-
~face area than- the syenite. The dikes are extremely fine-grained and are. of -
‘both the acidic.and basic: types. Although there' are:no known wells in those

e of ground water.
_Granite regerded: as’ pre—Cambrian 4n age, yet younger than the previously

uarts of the Bouse Hills. The' granite is medium~ to coarse—grained and white S

is composed of orthoclase and biotite and is coarse-grained and locally g neissoid} ,fr;“

rocks, wells: sunk . in fracture Zones or: along dikes might produce small quantitiescfi?,

described rocks, Crops: out in'an extensive area in the eastern and northeastern ef~;:‘
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to gray in"‘ or. It is compoeed of orthoclaser f‘ ”}’qand varying amounts
of- the subordinate basic minerals, prinCLpally biotitceé. ;Iu is locally & eisA‘ S
soid.""The granite ‘is cut’ by many fine—grained aplitic and diabasitc dikes from o
a fraction of an inch to U4 feet, in width,, The -granite is considered-of* 1ittl° v
value for the storage or transm1381on of- ground water because it is prantically'
“impermeable.

Metamorphosed sedimentary rocks. tentatively assigned pre~0ambrian age.
are exposed in an extensive area in the Granite Wash Mountains. The metamor-
phosedvsedimentary rocks are probably younger,than the metamorphic rocks in
the Pl osa Mountains, and it is possible that’they mav be, in part Paleozoic

e

to the Paleozoic., The metamo rphosed sedimentary Trocks- -are- principally mica-
schist and smaller amounts of slate, quartzite, and recrystallized limestone.
They dip. generally’ northeast. from 20° to 600\ vMany variatw’n‘s”“i’nm M@”dip
and strike pattern are caused by faulting sand minor: folding. " The ‘schist ig
relatively impermeable except along fractures-and- is-considered of- 1ittle-hydro-
logic importance, The slate, quartzite and limestone are. dense and campace
except where fractured, and thei" l ’ is’ '

: Small outcrops of limestone and quartzite fof Paleozoic (?) age occ r
throughout the areas of the sedimentary and igneous complex shown on plate 1.
These rocks, as well as other rock units An the_gomplex areas, have been sub- -

i jected t “intricate faulting and folding and the relations between the various o
‘rock’ types ‘are. so complicated that it was impossible towmap the units 86] aratelx
in the Timited time availabls for the investigatiow 5

' The ‘Paleozoic (7) limestone is gray, messive, ‘and. crystalline and is.
interbedded with a fine-grained quartzite. Ross_/ states. "near the Little '

" Hods, G/ BL The lower' Gi%(‘?ééidﬁST%fi?é?”ﬂqiﬂsff%ébl*?SﬁrveYXWéten%Sﬁpplx |
Paper b8, p. gk, 1ge3, U T T TR

Butte mine ;f.v. are limestones lithologically similar to those at the Socorro
mine. in th ‘Harquahala Mountains, and hence progagly Paleozoic." Da

Darton, N. H., A resumé of Arizona geologyiFUniv. Arizona ~i 7 on: . Miﬁbs .
BRI 119. Tp. 218:219, 1925." BRI

"'mentions limestone and quartzite strata tha 'resemble strata n which\Carboni-

b 'ferous fossils have been'found" ‘(at” the Harquahala Mine) It is probable that

rocks of similar age were deposited in the Ranegras Plain area.r Nb fbssils
were found ‘during this investigation. : ’




k The limestone and quartzite of Paleozoic (?) age are not regarded as- im— S
, vportant sour ces of ground water as the rocks are relatively impermeable. e
aiaWells sunk ‘in fracture zones might yield small quantities of ground water.j,;‘o

Mesozoic (?) rocks ?m

Intrusive rocks

.7 Intrusive rocks regarded as Mesozoic (?) in age includez (1) a granite
bflaccolith, (2) a stock of biotite granite and quartz monzonite. (3) a diabase'
stock, and (4) acldic and basic dikes.f‘All these crop out in the Grenite’ Wash,,
“ountains.~ Also included is granite observed in the Plomosa Mountaing and in
the 1solated hills northwest of ‘Bouse. This-granite was not: mapped-with the-
Mesozoic (?) intrusive rocks but is included in the sedimentary and igneous '
complex areas shown on the map (pl. 1). ‘ L
The intrusive rocks in the Granite Wash Mountains were assigned by S
'Bancroft_/ to the Mesozoic () era. He states: ‘ :

§] ~ b S ' ‘
o Bancroft Howland, Reconnaissance of the ore deposits in northern Yuma
8 County, Ariz..y U, ,S; Geol. Survey Bull. .u51, p. 23, 1911. o

-.“fﬂThe age of the large and massive granite .,.7. is not known.‘\ff'
~ Cortainly ‘it is younger than the pre—Cambrian strata _through which . ..
1t cuts.” Because of the fact that so many granite 1intrusions have =~
“teken place in the Pacific States in Mesozoic time, this one is
: ssigned temporarily to- that era;- no fossils having been fbund in:

' fassignment.

' do evidence was found during this investigation to change his designu on.f .
o The granite in the Plomosa.iountains and in the isolated hills. northwest ;
of Bouse is regarded as Mesozoic (?) in age on the basis.of lithological
similarity to the younger granites of southorn Arizona that have been referrcd
to the Mesozoic (?) _/ ST

s T P

Wilson. B, D., Geology and mineral deposits of southern Yuma County: Univ
Arizona, Arizona Bur. Mines ‘Bull. 13u p. 28, 1933. SO N PR S

~ The laccolith in the Granite Wash Mountains. T, 6 l\T., Rs. 1u and 15 w.,
is a coarse—grained blotite granite composed of orthoclase feldspar. quartz,%\.
and biotite. It weathers to a tan color. ' The base of the laccolith is }f~ww
plainly discernible. At one locality, 7 miles N.150 “E; from- Vicksburg, the

~_ motamorphic rocks strike N. 70° W, and dip 35° to U0C NE under the granite,.

‘The top of the laccolith is: difficult ‘to’ trace because it highly metamorphosed

" the overlying rock. e
Coarse-grained biotite granite and quartz monzonite crop out over a largev‘ sl
- area on both sides of U, .8, Highway 60~70 in the vicinity of Granite Vash Pass,
 This may be part of’ the same general intrusion that fbrmed the laccolith fartherjd~

k“north. The biotite granite occupies the center of the outcrop area, and.the o
k}quartz—monzonite occurs around the circumference. The biotite granite weathers dl



. To stratification was, obeerved.“ The | unweathered rock is“w

‘ﬂwthe top-of the .series. MNo foasils were .found. .

grayish’ “tan’ and in A crumbling uneven menners =~ e

A .diabase intrusive 1s exposed 1 mile northeast of ‘op . The rock ie o
'composed of plagioclaee phenocrysts in a basic ground mass. t‘is slightly
schistose ‘in places and is ‘of sufficient size to be' classed as’a small.stock

Dikes of fine-grained ‘eplite and disbase sccur as intrusives in” the“granitc;,i

1accolith.g The dikes have a general northwest trend and are as ‘much as 200~
feet in width., The granite—monzonite stock is. cut by small. pegmatite dikes,
by fine-grained light-colored" ‘dikes-of" quartz ‘and” orthoclase. and by basic
dikes of = dark-green color‘, No evidence .was found to, aseign these dikes to
& definite age group.’ Fbr convenience, they are’ classed with the hesozoic (?)
“intrusive rocks, -

The granite in the Plomosa Mountains and in”the isolated hills northwest
: ”of Bouse 18’ coarse—grained ‘and” locally gneissoid{@
5 ftinge caused by weathering. Outcrops of the granite occur, within the sedimen-
tary and igneous complex areas shown on the map (pl”"l)“but werennot separately o
"mapped. Sy » .
The Mesozoic (?) intrueiye rocks are;impermeable.except where fractured
and are considered of little value for the storage‘or“tr er

: Conglomerate{ shale, and limestone of Cretaceous_(?)“age occur only within i
. the sedimentary and igneous complex areas’ shown on P1€t951?4' _ ‘
. erate of Cretaceous (7) age is an ankosic sandy conglomerate.
igrayieh White.,although locally At is reddish brownl ,
‘matrix is composed of. orthoclase feldspar mquartz. and’ some 1ica. orthoclase,"'
being the predomingnt mineral. " The T led,, conglomeratic aggregate is |
composed of granite, gneise, quartzite. and fine-grained,basic igneous rocks.
; llbconsolidated

cove»ed with.rounded

but _the matrix weathers easily, leaving the surfac
pebblee.ol', o e et
" 'Mhe shale and limeetone strata lie conformahlJ on t 6. ba al ,onglomerate.
- The shale is red. and the limestone ranges from reddish brown to yellov. The
‘rocks are dense. and . eveﬁ-layered* the limeston 'beds are more massive near. .

The conglomerate shele, ‘and limestone are ten ve ;
ceous ‘and’ are probably contemporaneous with the sedimentary rocks,in southern
Yuma County deecribed by NcKee}E/ and Vilson.__/ "Wilsonv;Gunningham, and

B, f‘aleozoic seaways in western Arizona.;,Am;,Assoc.iPetroleum)“
Geologists Bull., vol.:‘ . . i

" Wilson, E, D;,"Geology‘and Nineral‘resources of souther QYuma County,vf.f'
Ariz:, Univ. Arizona. Arizona Bur, Mines Bull,. 13M pp‘

s" o

Butler,__/ describing mines 1n the norther"part}of“the Plomos;

12/

Wilson. E D., Cunningham, J. B.}vand Butler, GoMyye Arizona'lode gold
minee and gold. mining: Unll. Arizona, Arizona,Bur.aNines Bull,, 137, Dp. 13&-

AL 193u

It 1s pink but has K:) greenisli“
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“aention "probable Gretaceous shales and metamorphosed sedimentary rocks of
orobable Cretaceous age." , \ : “ e

- The conglomerate.(shale,'and limestone of'Cretaceou '(?)gyge are not S
regarded as important sources of ground wated,wys"the ro ;e'relatively‘wj
3nimpermeable., Wells sunk in fracture zones might yiel ” e
~ of ground water. il . IR

) Mesozoic and Cenozoic roc

Cretaceous and Tertiary volcanic rocks

o The Cretaceous and Tertiary volcanic rocks. include lavas. that,range from i

. light—colored rhyolite to derk-gray, almost black andesite and’ b"alt and . .
' deposits of ash. tuff. and agglomerate. S ' E

"The oldest rocke in this it sre probably the voucan (3 sedime

complex areas. The deposits consist of lightucolored tult and agglomerate
interbedded with dark-red arkose. ‘The tuff ‘and agglomerate are thinpbedded,
woll ‘Sorted, very tightly cemented. “and water~laid. \
e ~ Southeess of Ibex Mountain the wvolcanic rocks are basalt, andesite, and B
- some agglomerate.k These rocks dip southwestq Interbedded with this. sequence g :
“near U, 8, Highway 60~70 is approximately 20 feet of yellowish—g nd'red,~ﬁv'
‘“,coarse~grained sandston(4 I o
; A riddish’ sandston \Aas observed in the western part'of the Bouse
qlllS.‘ r"'he deposit is,underlain and overlain by ‘basalt, regarded as G
_ and Tertlary in age. ‘The ‘fine- to coarse—grained sandstone is well
©and firmly consolidated ‘and is approximately 3 feet thick"'
indicates a brief break in’ the vulcanism., .
Another rock included in the Cretaceous ‘and Tertiary vole

is a white thin—bedded compact tuff. Deposits of this material nere oe—‘°,‘u o
served in & small area in the southyestern part of ‘the Bouse Hills 'ani also‘j;'
in the Plomosa Mountains approximately 6 miles north of U,.S H”ﬂhway 60~70.

vvvvv

wvith basalt. Particularly nrominent is a layer approximately Eo”feet thick .
of finengrained equigranular tuff (See pl 3 A N It is”red“fa 1y'1aminated,
- and’ semiconsclidated. ‘The tuff 1s' friable and appears 't0 be he] :
by compacticn and by the weak cementing effect of a ferruginous coating on
the grains. The red tuff is overlain by scoriaceous agglomerate which in
turn, is capped by basalt.
' The deposits of ash, tuff, and agglomerate found in the Ranegras Plain
area indicate’ explcsive activity during Oretaceous and Tertiary time.~ The
only probable souce of ‘explosive material recognized is the mountain’ known
as Four Peaks (see pl =3 B) 6 miles southwest of Bouse. This mountain is
nrobably a: volcanic neck. rnhe rcck is composed of quartz phenocrysts in a,
light-red grcund mags,’ :
o Fine—grained basaltic ‘rocks regarded as Gretaceous and’ Tertiary in age
- are the predominant lavas in the sedimentary. and igneous.complex area-in. the-
northern Plomosa Mcuntains., Associated with these 1avas are diabase dikes :
that cut’ the older rTocks of 'the complex, ™ " ST St
: The lavas in the northern Plomosa Mountains and Bouse Hills area for the
“dost part, highly fractured and faulted and should offer opnortunity for. the
' Aownward percclation of water, ‘but' ‘no ‘wells' are known that produce from’ ¢! '
"lnlt. The lava flows in the remainder of the area are more continuous

"2 'miles’ ‘northeast of Bouse. ~They are mepped with' ‘the sedimentary andvigneo s 4i"“



ct fnd reletively impermeable
n: is the' ooroue red tuff foundmin Pyramid Peak. south of Hope.‘ This
was the only outorop obeerved, but the tuff may. . exist beneath talus~covered
slopes in ‘other volcanic hills 'in the vicinity and may extend out under the ;
~valley, If the areal extent is considerable, the tuff might dbe’ important (R
: as a'n a'quifer' P LS S L TR P TP SRRt & ST SRR s RO RTINS LS

c"en.a"‘zna '(?)""‘rEcke’ e e

Tertiary (?) conglomerate and alluvium

Included in the sedimentary and igneoue comolex area west of Bouse, and
not sevarately mapped, is a dark-red semi—coneolidated fairly well eorted
conglomerate of Tertiary (?) age, The outcrops weather into rounded, ole-
vhant—-back-1ike hills, -Faint:stratification separates coarse-.and fine-grained
lavers. The .coarse. aggregate s, comoosed predominantly of lava fragments. and :
, lesser amounte of: fragments of gneiss and Antrusive rocke.y .The. pebbles and.. X
8 bouldere are: subangular to’ eubrounded The finer aggregate is rcomposed , qun'
‘orincinally of volcanic rocks and quartz and the fragments are not so well
rounded as those of the coarse aggregate. The conglomerate is cut’ by a few'
~ - small . faults, It ie tilted verv. eteeply in -QNe: place, but elsewhere it dins o

: gently. SO ey oy 5 e

The conglomerate nrobably wa.s formed after the major vulcanism of
”retaceous and Tertilary time and before the deposition of the estuarine or
lacustrine heds of late Tertiary time., The conglomerate is 1ithologica11y
eimilar to omne described bv Lasky and. Webber13/¢in,the Artillery Mountaine 5

EREN £y ey s ? e

, Laeky, S G., and ”ebber, B N., Manganese reeources of the Artilleryy¢« i
‘Mountaine region, ‘Mohave Gounty, Ariz..g U, SiGeol, Survey Bull 961 119H9.

i » . ; . o -
vk ; 1Y i a.,; R R l“:,,‘ Wr, I ) (R

of southern Mohave County, Ariz, They riamed it the” Sandtrap conglomerate and
tentatively essigned it to.the upper. Pliocene,: . .- ‘

The Tertiary (?) conglomerate i8. tightlv»oemented and hae not been faulted
as much as the other units of the complex, It is regarded as of 1little value
for the storage or transmission of ground water.

x tIn;the ‘report . Tertiarya(?) alluvium s restricted. to the clay andremaller
amounts of eand and gravel: of..estuarine or lacustrine ‘origin, - The: upner part.
of, these sedimente may- be, of«Pleistocene age: but no fossils. were found in the<
beds’ and they are. classed asg. Tertiary (?) .The thickness. of: this material&ie '
unknown but logs of welle in the.area show: that At7exceeds 1,100 feet, o000

The only known exposure. of the Tertiary (7) alluvium is at: the mouth 2%
of a mine tunnel a mile east. of. Bouse, where beds: of ash and.-clay.are Antp oo
fault contact with 1avae tentatively assigned Gretaceoue or Tertiary age.::The
‘ exnoeure wae too, emall to :map,.. It 19 possidble that the clay.is; related-to, ;i
‘similar depoeits nenetrated in the deep irrigation wells in the valley (see
table h) ‘The logs of the irrigation wells west of Desert Wells show pre~

~ dominantly clay and small amounts of.sand from: 100 to 800 feet, and coarser

material from approximately 800 to 1,2u2 féet, the maximum depth attalined.
~ The log of one well near Utting, shows,"hard red .shale; red clay, etc," from .
~ about 850 feet to a total depth of 1 269 feot, Possibly the clay was originallyk'
as 1little a8.100 feet below.the present surface level. in.the- vicinity of
,Utting, but eubsequent channeling removed much of the clay.



'Origin of Tertigéz (?2 alluvium,-A1though the 1ower part of the valley

f111 of the Ranegras Plaln 1s Tertiary (1) in age, considerable doubt exists. -

as to the conditions under which' the sediments ‘were ‘deposited, Though the,
few deep wells in t e area have enetrated materiale similar to those des-

‘cribed by Knechtel and Turner__/ near Safford. Ariz.;“Which are consideredfff

| 1)'"/ B Ak I VSR R TR g e “’ "" (e faw"f’“ ST v“wf'" 3

Knechtel M. M.y Geology and ground«water resources of the valley of the

’l"Gila River and San Simon Creck, Graham County, Ariz.. U, 5, Geol. Survey -
© Water-Supvly Paper 796—F. TP, 196-200, 1938,

« /Turner, 5. P., Ground~water reeourcee and probleme of the Safford Basin,,‘~"
: Ariz..r U 8, Geol, Survey (mimeographed) 19 1.“;~A S :

| ’lacuetrine, there ie no baeis for aotuel oorrelation of the deoosite in the

~  two areas’ other than ‘vhysical: similarity, ‘a8 no- fossils were' “found 'in the" area fjfﬁ‘”‘
covered bv ‘this’ investigation. However, Yecaise lak LR were known t6 have

been common in this region during Pleietocene time, / it ie ooesible thatl
'\,lﬁ/ , E ,

Meinzer,to; Be'y Men of the Pleistocene 1akes of the Baein and Ranae pro
- vince and its significance. Geol Soc. America Bull., vol. 33, no. 9, pp.‘
'5h1~552, 1922.f, \ = : :

‘ the 1aouetrine theo of origin mey apply here.~‘" PR R SRR D
The Tertiary (rg alluvium mey céntain good aQuifere in some . places, but
,the specific capacity of a well may be small because of the great abundance ' v
"of clay. -A:well may be expected to produce : eufficient water for domestic uee,‘ :
and :locally wells may produde:sufficient water for irrigation, - %
' Wileonl 17/ has described outcrops of merine ‘sediments along the Colorado

T S
" Wileon, E.‘ D., Geology end mineral deposits of southern Yuma County, R
: Ariz.. Univ. of Arizona Arizona Bur. Minee Bull 13u op. 31~32. 1933. ¢

“River near Oibola, approximately 50 milee southwest of Bouee. He found foesile'
in "approximately 1,000 foet of well-stratified, weakly ‘consolidated marls e
“and sandstone." The fossil ‘types found indicated brackieh water from a marine' f
‘invasion of Miocene or Pliocens age, -Wilson® aleo described an outcrop qnt oot

" Osborne Wash aporoximately 15 miles northwest of’ Bouee. He states, Wthe eame‘“c o

formation underlies baealt and rests unon tilted, beveled, red’ bede. TAY that

o locelity, Blanchard and’ Roes found it to contain’ two’ brackish~water fosail

 species." With these exténsive’ marine depoeite nearby, itiis poeeible that

_the clays venetrated bv the deep welle in the’ Ranegrae Plain represent depoeitef:obij ‘el

. inan estuary. B

Cenozoic rocke

Quaternary (?) volcenic rocks

' Derk—grey veeicular olivine beealt of Quaternary (?) age occure iﬁ*ﬁf"'f

,, "“‘f", iy : K ,‘l.\
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rumerous places in the Ranegras. Plait‘area, Outcrops wereff:und in the southern 8

and southwestern: parts. ofi the Bouse' ‘#1118,  Other’ outcrops occur on two isolateo

black hills 3 miles west of Vicksburg. -Basalt also occurs on the, southwest

- side of Pyramid Peak,:’ \The only basalt of* probable Quaternarvw’ge observed in

the. Plomosa Mountaing was: that™in tha' vicinity of U, S, Highway 60~70. T
~The Quaternary (1) flows: are ‘thin’ and are small in areal» (‘ They

are. not regarded a8 an important potential source of groun wat o s

§

Quaternary sedimentary deposits

Caliche~cemented fanglomerate,~~Small areas of caliche~cemented. fanglomerat
ogcur at numerous places in the Plomosa Mountains, in the Bouse Hills, in the
isolated hills northwest of " Bouse, and in’one locality in the Granite “ash
Mountains, The fanglomerate is unstratified, well consolidated, .and cemented
by..caliche, ' It .weathers to a Jagged ‘surface (see pl. WAy, buffiin color.

' Caliche forms. about half the: rock, coarse aggregate the rest., Th
soil in the caliche, “«. i : i
-The. fanglomerate forms: vertical cliffs lO to 20 feet high The upper N
surfaces of: the. outcropsnslope morée gently ‘than' the underlying bedrock . The |
fanglomerate thickens down slope and'is thickest at the’ vertical cliffs (see
pl. Y4 B).; Wherever observed it wag formed on hard rocks. In the Granite Wash
Mountains, sec, 36, T, 7: N,y R. 15 W., the" fanglomerate dips under the alluvium :
of :Butler Valley.. . This wag the only- locality where ‘the' relation between the
‘fanglomerate -and’the alluvium’ could he' seen._ The” fanglomerate wa,s formed on .
- the.sloves.of the hills of volcanieirocks” and’ limestone and the coarse aggregatr
‘is. .composed entirely.of talus fromthe- hills upon which the fanglomerate rests,
The ‘absence of soil in the: ‘fanglomerate: indicates that’ it was ‘not formed ag.
a normal alluvial deposit, ‘Deposition near - the ‘shore of ‘a’ lake is. suggested
by the way the fanglomerate occurs at the' dame elevation around the hills .on..
Which it is formed. S

, The.. fanglomerate is very tightly cemented and has only a smal

outorop.b It 18 not an aquifer. i

& g ah

Alluvium,-nThe Quaternary alluvium beneath the Ranegras Plain generally
. does not exceed a few hundred feet ‘in: ‘thickness; ' The deposits are sand, gravel,
‘and some clay. The sand and gravel form the best aquifers in the area,, The
two deep.wells near Utting penetrated: water-bearing sand ‘and’ gravsl between R
125.and 850 feet,. and the wells have: been: ‘successfully used for irrigation.}fff

Tt s probable ‘that the materials found there were deposited in erosion channels

cut into. the Tertiary (?) alluvium;> and similar buried channels may exist‘; e
elsewhere beneath the Ranegras Plain, = nwroisio: ; o
There 18 no indication ‘that the: Ranegras Plain was ever drained by a. Jor
,stream. and the alluvium probably was:'deposited by ephemeral streams that flowed
'only during periods of -heavy rainfall, ‘“here these streams emerged from the "
~mountains. and spread out’ upon-the plains, .the loss of velocity caused the deu“
'bosition of coarse materials in the form of. alluvial fans that were- gradually: .
~extended For some distance out from the mountains. The finer materials - clay
‘and silt ~ were carried farther out and. deposited nearer the center oﬂsthe 2
‘ valley.. Therefore, wells drilled :inthe center of ! ‘the basih wouldtend to beiw,f
pOOT nroducers, owing to the fineness of the materials., The best wells should

,i be those drilled in the coarser materials of ‘the alluvial-fan deposits or in

- gravel-filled channels. There ig no topographic or geologic expression on -

the present. surface of . the vlain. that indicates where buried alluvial-fan depositc ;

or channels might be found.p;:x , S o
A clay deposit probably formed in a Recent nlaya, was observed annroxi»”~
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,-‘;mately a mile southeast of Bouse. The high mineralization ‘of. the ground
“f’water near the eurface at Bouse ie probably attributable to this playa
’depoeit.f '

‘The youngeet Quaternary alluvium. other than the Recent playa clay,

is the Recent sand and gravel in Bouse Wash and- Guoningham Wash and in:the’

beds of" the many weshee coming out of the ‘mountaing, It ig.no%: different~

idted from’ Quaternary alluvium on 'the map (pl. 1)+ -The material is- ‘coarse,
~unsorted, and’ unconsolidated.\ It i1s through these deposite that the ground-,
' water reservoir receives ‘most of its. rechar#e. N :

GROUND-WATER RESOQBQ

OGCURRENUE AND MOVEMENT OF GROUND WATER

Ground water occure in both the Ouaternary and the Tertiary (?) alluyium
that’ forme the valley f£111, but the best-aquifers are found in the sand and
gravel lenges’ of the Qpate“nary alluvium. The water table .forms a comparap .
tively uniform elopiﬁg surface, indicating that the alluvium is eufflciently
permeeble to allow herizontal and vertical movement among lenses of ssnd’ and -

- gravel, Southeastnard.,or ppetreem, a]ung Bouse Wash;v the slope of the” water

table *s less than. that of. the. land srriace.zand the: depth to water Becomes

: ’fprogr6551vely greater, Also, the. elope of the water table 'is less than' the

~slope of the ground surface from Bouse: Waeh toward the mountains (see pl.” l),

Ground~wauer movement is in the direction 6f the slope of the water” tEble. ,

. In the Ranegras Plain the movement of the ground: water lg!/predominantly north— :
U west, Some " water moves eouthweet from yButler Valley. and ‘then northwest ‘down ™
~the Ranegres Plain. There eppears to be a ground~water barrier about 2° miies

| - northwest of Bouse. Tads is shown by ‘the shallow depth to water (about’ 30

feet) near Bouse and for a mile downstream, thea an iacrease to more than

100" feet in the next mile.

, Lines of equal depth to. weter were drawn-on the' map (pl. 1) in parte of
. the area’vhere the wells were mogt abundant. However, because no elevat 1ons ;
_ were avallable, _ground-water eltitude contou.s could not be drawn. ,

¥

RECHARGE mo GROUND w.ma ﬂ g :;

Recharge to the aquifere Of the Ranegres Plain ie derived from the """ ‘
~ following soarwes., (1) ronoss from rain all (2) ererflow from Butler Valley,
. and (3) eeepage from drrigation,. oo Dl e

© " 'There arc’ no perenniel streams; in- the a“ea. Bouse Wash, Cunningham wash,
-~ and tributary waehes from ths mountaing flow' only after 'ai heary rain or
cloudburst, . It is probable that the largest: recharge’to the: ground-weter re~

g jservoir occurs‘from the shream- £low: ;resultidg fromithese: heevy rains. , study

~“of the reeharg fto the greund-water regs: *voir in-a typical desert’ wash " was |
 made by Babcock and Cuehin l§/ and they state, "about half of the flow of

e & —
' Babcock H.

o ‘M., end Cushlng, E M~. Recharge to ground water from floods'ffr
in a typical desert waeh Pinel County, Ariz. Am. Geophye. Union Trane., ‘

191;2 PP, 149..56

e morth of ite canyon was reoherged to tho ground water. y
: Litule or no. recharge o) groundnwauer.stolage results from moderate rain.
: fall on desert arees. The greater part of the rainfall absorbed by the soil



' Turner, S. F.. and othere, Ground~weter resources ‘of h Sa't Cruz Basin,i
Arlz..x U. S. Geol..Survey (mimeogrephed),“p. ha, l9¥3. ‘

S Additional field work would have to be done to determ ne the amount of
underfloy from Butler Velley into ' the: Ranegrae Plain.‘ The existence ofa
.ground-<water barrierror: constriction at: the mouth’ of Buxler Valley 1s indi
‘cated by ‘the: comparatively shallow depth to’ weter in the SE~SEzSEi sec. 19,
e T Ney Ré:15 Wyt approximately 2 ‘miles ‘north of 'the’ mouth of the valley.
"There the water is:within- 95 feet- ‘of-the* surface. elthough 6° mllee faruher C
~upstrean:in Butler: Valley the depthto water is approximately eho feet.; The
wzedepth tox water increases below the onetriction or barrier to“l?} feet at
Utting. ,
" ‘Recharge from irrigation seepage is not important et‘present ecause "the
emount of weter applied is emall.v~'w A :

%iDISCHARGE OF GROUND WATER

“wﬁw;Discherge of ground weter from the Ranegree Plaln ig: by Hu ing and'by
the natural.processes’ of underflow ‘and’ evapo—vranspiration.- : _
o Ay of) ‘February 19&9 ‘the pumping for" irrigation exceeded ‘that for domestic

: Q‘and cattle use.. The amount:of ‘water pumped in the Ranegras Plain ‘is very ‘smal

. compared with pumpage in the more highly developed basins in the. State. . Two
irrigation wells near Utting were in use and about 1, 000 acres were ueder
irrigation. A third well was’ being placed ' in‘use near'Desert Weolls,"

. An 1mportant form of ground-water discharge-is.the underflow over: the-
assumed ground-water barrier northwest of Bouse. The amount of water dis-
charged: by evapo-‘transpiration within: the ‘area is- believed' to” be very small.
Only:inithe vicinity.of Bouse ‘1s the water table’ sufficiently near the eurlace
to support phreatophytes, and even there.it does.-not. support a-luxuriant
growth similar to that along meny other stream channels in the Stete.,ﬁ,

5 ;&"-1 :

AGRICULTURAL DEVELOPMENT

o ~8ix” irrigation iwells, éach epproxlmetely 1, OOO fee%‘deep. had bee
drilled by Mareh 1950. of: theee. only two vére in use.
' 22.and 26, T.iv6.N,} :Ri (167W,, f near Ut ting: " "The - static water levels i ‘these

-wells were 1168 snd 173 feet, respectively, below the surface in November’ 19H8.‘~"

Yo pumping-test data are’ available, but it is reported thatﬁth
good producers, wund @ : ' o
funs oo The other four: werls are in the southern part of" the aree near Desert

s .Jellsc The static water ‘levels of:the four wells” were between 125 and 132~ i
feet bolow the 'surface -of -the ground when uhey were " drilled.{ Only the well
»inogecs 18, 0Tl N., ‘R.A5°W, produced more than 2, OOO gellons per minute”«
This production was accompidished by gravel—packing the well. The pumping
lift (reported by the uell driller) was epproximetely 300 feet.;,

e The quentity of'weter (safe yield) that can' be pumped ennuelly from the
ground~water reservoir without ‘depleting ‘the’ supply available for conninued
economical pumping is of vital concern to people interested in the agricultural




16 | |
Jpoesibilities of the Ranegras Plain, . In. this case.the maximum safe yield of the . o
- ground-water reservoir”cgnbbe,approximated‘by;estimatingﬁeitherﬁthe;average :

annual recharge to the bBasin or the average anmual discharge from the basgin
,under natural conditions, . ‘ B R e A e

Thé*éﬁéragé*hnﬁual}réL érgeNiéu he améﬁnﬁﬂof rai;faliﬂéndiflood”flbwfthatV

percolates to the giound,waterfreéervoirg; To evaluate this amount, 1t is
necessary to know the average annual rainfall, the drainage area of Bouss i
Wash and its tributaries, the;partuofithe'rainfallﬂappearingnas~surface runoff,
\andlthe'partwéf”ﬁhéfrﬁnoff]recharged to -the aquifers, - =oni im0

i Nb”climatdldgiqalzdata are availsble for thevRanegras;Piéih;ﬁ~Tab1es 1
and 2”Showmthaﬁﬁthe §vefage,gnnual;rainfqllgat.SalomeﬁandyQuartzitewiSf8.56
andj6.0h[ipchegfgespectively.,ﬁBecausemthe:Ranegrasgﬁlain‘is:between”the3two

lqﬁélibiés,,tthhveiggqyannual‘rainfalluisgaasumed;to7beg7~inches;x: el G
' "The'dfqinége;aréa,of;Bouse_Wash\andjits tributaries can be-only:estimated

: ﬁecéusqﬂexistihggmgpQJQO,not‘showuacguratsly‘the‘diadnageﬁinxthe»sdutheastern,

part of ‘the Ranegras Plain., An approximation of the drainage area is 1,550
square miles,  Of .this, about 20 percent or 300 square miles is mountainous.

' "Recharge to the aquifers occurs near the bage of .the mounteins from run-
off resulting from normel rainfall in the mountainous areas. Heavy rains
result in flood flow and recharge in the lower reaches of Bouse and Cunning-
ham Washes vwhere the washes have definite channels. The determination of

‘,the»recharge“rates‘wou;darequirafextensive;field,work.;wThe*onlywareé similar

o the Ranegras Plain in which the recharge rate. has been determined is the.
- Queen Oreek: area, Pinal County, Ariz. . There, runoff from reinfall in mountain.
~ous areas vas-.about 8 percent,of,thegaveragegannualtrainfall,gg/ and' approxi-

-E_Q]

Tufﬁehiﬁé{ff;:’péfsonal,cdmmuhicéfion;fl9h9.}  e

métely'Bolﬁe¥é§ﬁ€f6f5fhe;rﬁhdfffAtt£h§ b$se16fM£he~mounfaihé;Waé”fééharged» i
- Yo the ground~water reservoir.2l/ .The factor of 50 percentiwas arbitrarily

RS SR e

Babeock, H, M., and Cushing, E. M., op. cit.

feduped‘tqh33<p9:9eptﬂ£or;the Ranegrag Plain'aréé,;becauseathe;conditions for
_Trecharge.are not as favorable as in the Queen Creek ares. Thers is additional

[rebharge,,bfﬁunkf0wn'amount,:fromfl@qd_flowswip“the,lowersreacheSZOf Bouse'

. and Cunningham Washes, ‘,
' near the mountainous areas, it probebly is much less. . b e
 Using thé estimated figures for-rainfall, dralnage area, and percentage
bf”runoff.?eaqhipg,thenground~water reservolr as recharge, -it is computed that
3,000 acre-feet per year enters the ground-water reservoir from runoff result..

“Thoughfit»conceivablygpouldqu?equa1 to /the recharge k

ing from normal rainfall in the mountainous areas. : Another-1,000 to 33,0000

acgeefeet,pgf}yéarfﬁay,bé'fecharged.by,flcod'flows,along Bouse“and Cunningham
Washes. Thus, according to this method of computation, the total recharge,
: 1n'round'fig@rQSLfmay,befabgut,SlOOO.acreéfeetrper‘year.wr‘,/’“ el e 2

~ Another method of estimating the safe yleld is to determine the amount
of ground water that is discharged from the basin. In'the Ranegras Plain ares

the principal discharge occurs as underflow over the presumed barrier northwest

of Bquse,fgThe qmoun§,cf.ﬁn@erflow‘couldgbe\determined;by:~;(1)wRunning earth~
“regigtiv;ty;brbbpgiig\@etgrmine1phe width,gnd'thickness*ofythe:aquifers‘over»,‘

N | ER . RS LRI S vge . ¥ N



"”i? ;

lying the barrier° (2) drilling wells to bedrock at the barrier° (3) making
umping and recovery tests on several wells-and measuring drawdown -and
L,x,recovery An obeervexion wells.in the immediate, vicinity, to,determine the
" coefficient of” permeability of the, aquifere' and (u) levelfhg between obeerve,
tion wells to permit determining the hydraulic’ ‘gradient. An estimate of the
discharge can be made by assuming; an-aquifer 100 feet thick and 2 miles™
..vide, .a hydraulic gradient of .70 . feetrper mile, and an average field. coefflci

ot permeability'of 500. Thetfield coef} cient of permeability__/ is‘the ratek_

izel, L, » f "ining permeability of,water-bearing
,‘“”“U. S, Geological Survey.Water—Supply Peper 596 D 7. 1942, v

' ‘ . ater—-bearing P
mile in. width (measured at right anglesfto the;direction of. flow)
: Ueing theseoveluee “the

o £ ; 5

o average annual discharge ie oompuxed,
e On ‘the’ basis of the ‘ .
from the ground~wate reservoir of the Renegras Plain area may be 8s than
Q It]probably does..not’ exceed 10 OOO to lB“ﬁbo ‘
( LIf le elopment ie'expanded;unti ‘the pumpage exceeds 8
he safe nnue yield. ‘the; result will"be",ﬂgeneréljan'“ ontinuing lowering ‘
of“the water 1eve1 and, ae'ehown below, an inoreesemin the“mineral content of

i the ground water. : ) . o

R ‘;{‘“‘h f«“. DE
.QléLITY“or“WAmER -

The analyses of ground water (table 5) are of 5 samplee collected in
1946 and of 11 .samplen collected in the period November 1948 to Jarch 19u9.
These data indicate ‘that’ the ground water iswéitlemelﬁ”\aried in quality,
ranging in die801ved-s011ds content ‘from 390 to 3, 700 parts per million,ﬁi
- Chlorlde, sulfate,. sodium,.and, oalciumrare the predominant constituents -
-in the more ¢ ncentrated watere.'[ , . . :
R Analyse of?ground water fromjwell in th }flet lands .near; the‘center
of the baein indicate that most, of the. vaterﬁmay be. rated "permiesible,toa
. doubtrull or' "douotful to. uneuitabléﬂ.for irrigabion use,, as. y
‘ Wiloox23/ with €

wilcox{“L{’v., The quality of vaber for’ irrigati :
- Tech. Bull. 962, p. 26 19N8. s 4y

: percenéaéee‘of eodium ueually exceed 60;ﬁan Lthe application of _Bue ,
o .the land.may cause the, soil ¥o.become relatively. impermeable tokthe down-,i
ward movement of water.; The ehallow ground water in the vicinity :

}ﬁatter t6 have a“noticeably uﬁpleasant taste. Near Bouse the water is high
in chloride,’ eulfate, and dizsolved eolide.' Excluding the t\m wells in sec.
T. 4 N.,, R, 16 W,, all other semples showed the ground water to be very high

in fluoride, the renge being from 3 8 to 8 9 parte per million. According tc

)
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' the U. S. Public .?iealth ts.«ervisi,eéf‘/ a satiﬁfa‘c?bmdriemée vater should contatn

B } , , rtene
: Public Health Service drinking water standards, 19&6
j‘_,vol. 61 no. 11 Reprint 2697, pp.n371-384,

é PublicéHealth‘Repts., o

yooh v
b B e v‘k.-, R R

k”no more than T, 5 parte per million of fluoride., Exc eive am_unts of fluoride
" 'may cause mottling of the tooth enamel of" children who drink such wetere B
- ~during the' time their- permanent ‘teeth are forming. - i
The most dilute wetere in the Renegras Plain basin occur in the recharge
areas. Theee areas ere along the mountain beeee end grevel—filled channels
of washes. For example, the'well in sec. 15, T. W'N.,"R.'16°V,, ‘is’ near the
mountain front and: the water is relatively: low in- dissolved- ‘golids, - Likewise,
the wells in the SW% 86C. . 15, T, 7 N, R, 17 W.. are near Bouee Wesh, and
‘their waters are relatively low in dissolved eolide, even though the water in
some of  the nearby wells ‘ab’ Bouse is highly mineralized;"The occurrence of a
~“less’ concentrated water in thie vicinity is poesibly due to'recharge from :
- fresher water’ flowing through the waeh. The highly mineralized shallcv water
at’ ‘Bouse ie believed to reflect the influence of nearby“deposite;‘U\af -
A1l the diseolved eolids that 1eave the basin are ¢ .ed out by the”
: eurface flow and’ underflow of Bouee Waeh.ﬂ The accumulation“of‘soluble salts
“in the baein will gradually increase .88 discharge from ‘the” basin is. decreaeed :
by pumping for irrigation. v owever, the effects. can be minimized)by providing

f;,adequate drainage etructuree %o keep the water table. from rielngitoo near the

. surface in the: irrigated tracts, and by providing the proper amount of exceee o
irrigation to keep the- soil flushed out.:;_‘ R T O : -

: SUMMARY AND couCLusxoue

The aree included in this inveetigation ig’ the northern part of theLJ‘ “
‘Ranegras Plain, known’ 1ocally ae ‘the "Bouse country.? It»i in northerv;"
Yuma County, Ariz.‘“A ¢ : ‘ S pah gy

“Ground water occurs ‘In the Qnaternary and Tertiary (?) alluvium that L
‘forme the! valley £111, The best aquifers are the send and gravel lensee of Sk s
the Quaternary allurium. "The Tertiary ) alluyium eppears-to be "tight" ‘
becauee of the ereat abundance of clay.ksilt "and finengreined sand. The
movement of ground water is predominently northweet although some water moves
‘eouthweet from ‘Butler Valley and then northwest down the’ Ranegras Plain.

- Recharge to the aquifers of the Ranegras Plain is principally. by ranoff
from reinfall, Diecharge of ground water is principally by underflow out of
“the ' basin' and by 'pumping, -

., The safe yield of the ground~weter reservoir may e lese ‘than 5, OOO
acre-feet and it probably does not exceed 10,000 to. 15,000 - acre-feet per.year.
As of March 1950 the sefe yield had not been exceeded beceuse only two wells
-were in use. o '
: “The waters from welle in the flat lande near the center7 £ the basin may
be* coneldered "permieeible to’ doubtful! or 'Houbtful to uneuitable" for- irriga-
“tion uge, ‘and"”some of 'the’ ehallow ‘waters near Bouse’ are "unsuitable" for’ irriga-
y tion use, . The ground watere generally contein enough diseolved mineral matter
“tohave 'a noticeable taste, " Most of ‘the’ eamples ‘showed 'amounts of fluoride
'sufficient to‘ca ”e mottling of tooth enamel in emall children.f,ff,l!




 able l.-Summary of climatologlcal data, 1909-40, Salome, Yuma County, Ariz.
(From records of U. 3. Weather Bureau) A L
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| Jan. [Feb. |Mar. | apr. | May | June | July | svg. | Sept.|oct. | Nov. Dec. |anmual

ean max.' teﬁlg., oF il 631; 1_6i7’;q 137 ~'81~~9 ‘ :130;7' 1;90'592" 10&1 192;.01 96.9 862 T4.8° 6us 83.9:_ o
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 5‘mean may.rtemp ,VQF.,"' E

V‘j Table 2.-—Summary of climatological data, 1918—h0 Qnartzite Yuma Countv, Ariz.
e G (From records of U. s. Weather Bureau)
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Measuring point:
‘Type of pump and power:
v, wind' H, hand; O, d;eqel

Ariz,

Table 3~~Records of nells in northern part of Ranegras Plain area, Tuma County. =

Usually top of casing, top of pump base, or top of well curb, o
T, turbine; C, cyllnder' B, electric motor; G, gasoline; ; ”

| |ptam
; ‘ ‘ | Date | Depth jeter
Well Location Owner Driller | com- | of of .
' no. ‘ ‘ : plet-| well well :
. ‘ ed (feot) |(inches)
‘ T, 4% M., B.I5 W, | e S
1 | mNELSER sec. 2 E. J. Relf G. Relf 194k | r/ 300 g
. J. Pred Ash  |Robinson & ' - ' L
2| mEwier sec. 7 ot al. Mason 1948 528 20
3 mu%mml sec. g Je S. Riley - 1935 | r/ Heoi 6
4 | WENEE: sec. 8 do. - - e 6‘ f
. i i |Riley and b g
5 | STLNEX sec. 8 do, Franks 1926 | v/ 206) 8 i
S Ora C. : ) : : !
6 | Ml gec. 9 Jordan - 1938 | v/ 2%0( g o
“ i 1 NE WS sec.'9f R. B. Reed - - r/ 250 6 i
o e SRR ; , Robinson & N E = é
la/ 8 | MENENE sec. 18 | Porry Bros. Magon 1943 1,005 - 20 |
: Perry, Settan, |Thompson i e
g nwlmwlswﬁ,sec. 18 and Granville | Bros. 1949 1,242 12 ‘
10 SE;SE;SE" sec. 23 - - Z - 6
, L Crowder VA
11 ssgmw%nw% sec, 28 Cattle Co, - - - -
af 12 1MW NEl sec. 15 Villiams Roberts | 1948 | »/ 1303 -]
‘ Mrg. Callie - : - S
13 mw—’»m sec., 19 Battles - - | x/ 285 6_ ]
: ; B, M, Rex ;
4 swtmw~ sec. 19 Rathburn Roberts 146- | r/ 570 8
T, 5 N, R. 14 V. ' | ' ‘ :
151 Wi sec. 16 S - - - S
See analysis of water from this‘well S

table H for



o2 o

,Uée“efiwater.h I irrigation- S, etock D domestic’ P, public supply; N;'ﬁ°n¢5«~»
: RR; railroad. RS IO X R SNRT IS EORE ¢ R R

; .os
Pty gy

'.:49'

Water level
e Depth ‘| Date - |
Well| ‘' Ybelow ! of . Pump Uge
]RQ' ? measun~‘ meaeure' ‘\ and °f SR ffwmggwmng;:,,a¢l

(feet) G \ L

A be-f17;' o |
1] 262,0- 11948 - | 0.B Cp
P . |Nov. 8, L :
2l“fdl2u:50”€_ lgug by
3 Jr/116w¢hhﬁ 19“8 “C{E( D
[ t NOV' 17, ‘
Wi 127.70 | 194g TNone D
It L dan. 8, 1T T[T IR R E T
5. 128 25 L} 1945 C,G - D -~ Observation well
6 b '
1 D
8 N

o hCasinﬁ belng withdrawn, Nbv. 17,\ :
ek 19us o : :

§ s | Wow. . 18, T
rh35 o 19% c_

wl a fff‘ ; q»“ o

_ ;Dlscharge, epproximately 900
82| gallons.a’ minute;“
: ' See*'oga ; ‘
It ',3~May 10 |l | .o ] Discharge;- reported by driller,
9 §~13139ulé ‘w9}9 NE f o1 F © 2,000 gallons a.minute with

drawdown of 170 feet.  See loé. |

: | : NOV. Sg' ’ ) 7
(13066 1) aghs | Mome | w

B S T B pe
C1od10 ] 15842 19”8 s Nome = LN

e «fx;ij;; 0,6 | s

N H . ‘; ‘ NOVO 17, E E : ! . i; S

12 ;'211~“ < 19&8 et Qg Gt | e D e s s

T THov. 18, T

3] . 2u3 u : 19”8# C,E +.f D
ik k (Wove 18, | S R

Lk r/eoo gk les s

5 35' : ;;May,esl S 1 | Teps ﬁenchedgﬁaterﬁbédiﬂiKnoWﬁla{k‘7
s 37 u; g™ | gl po ~. | Desert Prospect about 1910. '
r/ Reported-' £ o o e T S e T

hell abandon; o
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Table 3. --Records of nells in northern part of Ranegras Ilain area. Yuma Fountv, f‘
Ariz.-~Continued « R : ‘ ,

locat

ST
'

- Owner

~‘I‘5N., R 15x'

1‘.13}3L ‘s6C.

T. and

'Sy F. R, Q

L SO S

’:ﬁr'iii‘érg'”{‘

fwera

Ariz. and

. Call Ry. Co

17| SE-s1d sec. Z ‘ ﬂh~'w,\; "“13‘ L
~ Crowder R

18 NE~1M~ 86C. . 21 ~ Cattle Co., o 6
19| mEwE sec. 30 Al 2 ol o e
o Gl coo |7 Bobinsom: .o [l TR et
20 smsw%sw sec. 32 ‘?,P. Higgins __ang Mason' |1948 |r/ 600 20
LB R R. 16 Mol om0 SRR A
i ; o "Cruhdpr : ~‘,'§‘,4', ‘
21 SWc,l\“I sec.ﬁ~w9w-~ : »»-'*‘fCattle Co. - 6

ﬁ?.-

SE-};SE%;S

I

.23

SEE,;SE; ge

c.. 10 e

S c.'9' CERL

o |T, 6 M., R, 151,
| SELNERNER

iée$;f329’

: ‘ T"'Gy NOQROIG‘WU K

'Thoumson§“f'

o

BTJS.~

P PRSRNMARTPS
S ' 2
g

1, 269'

 ;£éCf?,*

NE“NE% sec. 26

NW sec. 32v

}JEO V

: T. 6 N.' R.

NE"‘ Sec.

12

s r/ 900

1 a2

T.;7HN,, R,

v

R;&H;;L

C Rex |

 _?3%°.w e A

_ Thompeon

Robeff§7‘lt

195@ .

do.

i"?"19h6?

o f'f:," i f i
NE%SW%‘Se

ESR



s “W&ter'lev el e o a e e o e e e i EUSNG Y v.‘w,.~.,i.w,,,.“,~.< i § ecomiate s i o s e s SR VR L «,,‘ .
g Depth | Date | SR I ST e 1

Well: “pélow ? |l of | Pump | Use Tomp.| - Remarks

fos |- THeasur—- imaasu”en Dand | ef T (o) | e
L 1ng po*nt“ ment - Power |:Water o ‘
(feet‘ Lo I

S E., Feb. 1, | |
20 16 r/253 tolagn L L P

S T
oA 1&6 uO \19n8 | Nome | N LA

~,184_Jy202.17 11948 c,V ;
L R R -w}. _A ‘“,._ ch. 16 T e ‘
a8 |7 None

o=

Small

Wk

I ool See log Ak o

: Discharge, approximately 2 300 L
: M;gallons '8 minute with drawdown
iof 25 feet ~

“ 25

Colerl s '»bui used only for stock

MProbably drilled for: irrigation B

Sy 61; :12 1945 |- 0, W |

B S T e
29 | ~95he 111950 |G, Ml 8

0 | 110 56" 1946

1n ; 110 oo lag4g | Nome |l wUH
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Ariz.—~00ntinued

‘ TDiam- i
feter4
~5well?:,

L
AR A s

Well | “lpcatien

| owmer | . Driller. |

Table 3.-Ree&rds of wells in northern part of Ranegras Plainiéreé; Yuma;Coﬁnty; f5  

1o, 7'N;,'R.'17‘w,’ :

32 Sec‘ 10 : A ‘

'f;(inCheS) >.V i

2l 33| oumsil seo. 5 ’ o
YA SELNW4SWLfsec. 15:?f%g.;s;jff;.”a_7‘%;jzt:*fﬁl, ,

1 ek
Ve ]y

,M %Mmmemw€mmmmy‘wm

35| SERowASEL mec. 5 ‘. A, bartin | 0.:Williang' 1glg | o | 0 , ‘8 S
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Table 3.-—~Records of wells in northern part of Ranegras Plain area. Yuma county. e
Ariz.~~00ntinued : L G ,

~ g Diam-
';Depth : eter
“of | of
fwell {well
(feet) ( inches)

Well Location’ . Owner

-l im.7w, R, 17V, |
i 53| SWESEESW: see. 23 W. Brodie‘

"
25

'g/ WbSﬁ SWLNW~NE~Msec. 26 Ri Berkeley 1 | ug

5.5 NEl S‘ _. Bec. 26 E‘, s;{mps()n Syl esinki

56| mAsmEk e, 26 |3, 0. Townaend

57| subswiid sec. 26 “dcf»L

_ 58| sTisEisE séé'.*f'és‘“”‘ J. M. Jones |

59m_sec.3h B ; R

bo| N‘IwNW%NE-’-‘ sec. 3‘5w g M, Jomes | .
_61[wSURNEY sec. 35 |J. L. Zeile  |Sutkon |

62 NE~ S8C.: 3&

_/ Sae table 5 for analysis GA
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e i
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- Water level | - -
Depth | Date | =~ | |
oy | below ]| - of  |Pump | Use | Temp, o s
|Well | measur~ | measure-| and | of (omy - | - Remarks
no, ing point]  ment |power " Water |- B

"(feet)

‘ ;Apr. 21' '

53 ]‘35.55'~1«19h9 ‘ .~ ﬁbne7‘ ‘kN;' el Nbﬁﬂyet in use.
_ 54 38,18 | 1948 | H | D | 74 EREE N

Nove 1h,:

Nov, 4, f- = | L ‘ S ~

-,

(® |
g

1w
1

56 | 3u;oé | 1gug
R ‘ A Nove By, ) T T T T R
571 .28 | 148 | Wome | N | -~ |Not-yet in use.

T Novas 4,

58 | - |l igkg |em | p | - o
ol Mo, By T
59 | 59.90 | 148 |GV | s | - | S

60 31.60 | 1945 oW | DS - S e

Nove bhy

6 /2 | ags. | mE | p1 | - |small plot under cultivation

Nov, H,

T | 62 | 56;30 | 1948 Nome | N | - D e
-/ Reported T T e T T B T
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Table Mua~LogSfof‘wellsﬁihfndrthern“part‘of{Raneg}aa_Pla}n;area;JYumafcountyfiAfi:

Tﬁiéﬁhéséﬂ béﬁgh“,

Lt ~Thickness{Depth T}
£t ‘ . (fest) (feeﬁ) b ‘ S (feet) ! (feet)
Driller’s log of well 2=~ 1“7 Driller's 1og of’ well ER Con.;] ‘ °,;
‘J. Fred Ash, et: al, sovmer. i O f Perry, Setton, and Granville, owners
WL sec. 7, T. 4 W, R.\15 w. || MEMWESWE sec,: 18, T, U N, Ry 15°W, .
Soil = S - el u\, Black swamp mud - - - - - 110 15161
Callche w « - « o - —"y_ikﬁw:# ?~7&« Conglomerate - = e w1901 1,180
Gravel - 4w e e e . - 130 210 || Gravel®and sand, liime shells 20 “”l 200~
Sand and clay - « - - 1801 190 - Conglomerate and bentonite ik
Clay - = == = = = e 225 B15 ]| Chalkm i oom o mom w22 1,222 R
Clay, cemented sand snd . oo fuic o 0 'I.‘OTAL DEPTH-‘- S omfmlaarnt n e 1,222
‘gravel Liw w - o 01137 528 R R
TOTAL DEPTH = = = = =~ . . . |i528°0 | Driller's log of well 16
A T, & S. P, ‘R- Ro’ ovner
Driller!s log of well 8 VB sec. 5, T. 5'N., R, 15 V¥, |
: Perry Bros., owners Cement, gravel, some clay R
WULNWANVE sec. 18, T. 4 N., R, 15 W. streaks - - - = o w w265 265
Gravel m v m w v o . 170 | 170 ||Coerse gravel w— — v o - - 65 . 330
Clay and gravel « — w 30 200 |{iCement gravel w— — & = = - 13 23
Cley = = = == w500 | 790 |[TOTAL DEPTH - « - - — - U3
Shale and elay — —~ - - U0 | 830 ShE R '
Rock and gravel - —~ ~ = 15 gh5 Driller's log of well 25
Gravel and shale - ~ - 30 875 ||Chester Johns, owner
- Gravel and rock = = - 107 | 982 ||NE}NB}eec. 22, T. 6 N., R. 16 W,
- No sample =~ w w m o 7 | 989 [|Sand, silt, and caliche 50 v0
- Rock and gravel - - - 16 1,005 [|Silt and clay m = = = == 60 | - 190
“TOTAL DEPTH . ‘ 1,005 ||Sand and gravel with ‘
: streaks of clay - - - - 316 iop
: Driller's log of well 9 L || Sand and gravel - ~ - - - 114 ; 550
' Perry;Setton, and Granville, owners Send and clay - = = w = = 25 575
- WwwEsw: sec. 18, T. 4 N., R. 15 ¥, |lSand = - w oo o n el 55 630
Sand, clay, and boulders 83 83 Clay, some with sand streaks 50 680
Clay, caliche, and ' Sand - & m - - 30 . T10
shells o = @ o o o g | 272 |IClay = = = = o o 10 {23
Clay, streaks of sand 63 | 295 |ISend = = m = = - 23 .| 43
Sand, gravel, stresks - o Sand and gravel - - = - w 22 763f
0f Clay m m = = = - - ol 335 Sand and gravel, streaks. :
Clay, streaks of sand 230 | 565 || of hard red shale - — — b6 | 211
Clay, streaks of oo Sand and gravel, thin
cemented gravel ~ « - 66 631 stresks of clay - - - - 43 g5l
Clay with sand and ' || Clay with streaks of : :
gravel streaks - - - 68 | 699 || samd = = mm m mm o - 24 - 818
R S 23 | 722 TOTALDEPI‘H--—-M-«-.- ~ g7¢
- Black sticky shale - - 6 728 ‘
- Red shale and gravel - 70 798 Drillerts log of well 26
- Send, streaks red shale U5 | 843 |lchester Johns, owner
 Hard shale w - m = == - 36 | €79 |/NEINB} sec. 26, T. 6 N., R, 16 V. :
| Cemented gravel, sand Sand and caliche = = — - 67 67
© ond shells w m = = = 18 | 897 |{Clay and silt - - ~ o < . 60 127
~ Conglomerated sand and s 1| Streaks of clay with ' B
. pee~rock gravel - - ~ B4 951 sand and gravel - ~ « w229 356
- ~Sand and gravel - - ~. 200 1, 151 Sand and gravel — - — - L 131 Lg7y
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;Table h.-Logs of wells: in northern part of Ranegras Plain area——Continued

Thickness
(feet)

Depth
(feet)

(feet)

Thicknesa o

Depth

Drlller’s 1og of well 26 - Gon.

: Ghester Johns, ovmer - >
~ NB}NE} sec. 26, T. 6 N.,‘R. 16

. Send and clay - — ~ - ~ 146 |
B e it SIS R Uy 4o B §
Clay streaks with sand = 73
‘ Sand s e i Ve v N 9)4

<Hard red shdle = ~ ~ = 121

~ Red clay and sand streaka 269
TOTAL DEPTH L S

712e
'f7851
879
1 y000:
1,269

, 1.269],~

| P v o R., ovmer
||vEESWE. secy 23, T.07 Ny, R. 1w

Driller’s 1og’of well ul

{|Sand, ‘clay, and gravel o 178 e
Cemented gravel with . R

vstreaks of clay — = « = = 152'w
Clay and. shale\— - e e e 20
Reddish’conglomerate - 100 E
Grayish- traprock with | S

streaks ‘of clay -

2ho

Qfeet)

78

350 «, _
b0

690" :‘ ’L"



- Table 5 -—Analyses of water samples from typical wells in northern part of the Ranegras Plain area, Yuma Countv, Ariz.~
‘ . : Analyzed by Quality of Water Branch, Geological Survey : ‘
(Parts per million. except speciflc conductance and percent sodium)

| Well |Date of Specific Cal- | Mag— | Sodium | Bicar— | Sul- Chlo— Fluo~ | WNi- Dissolved | Total | per~
no. {collection |conduct- ‘cium | ne- | and | bonate | fate ride |ride | trate solids hard- | cent| -
‘ Cig i ﬁance6 | (Ca) | sium |potassium (HCG3) S (suyd| (C1) | (F) (N03) 8 | ness ‘g0
(kx10 - (Mg) | (Nagk) : B , : as €aCl | dium|
at 25° ¢.) PN S 3
(micromhos
sg. cm.)
] 1 |Nov. 17,1948 1,560 26 | 13 281 6 | 198 | 265 | 5.5 |19 929 118 | 84
-3 |Nov. 17 2,290 203 | 1.3 | 333 26 900 i75 | 6.5 |16 1,660 | 512 | 58
8 |Mar. 8,1949| 1,680 | 181| 6.3 191 21 - 553 138 4.1 {16 1,190 . | h78 | u7r
12 |Nov. 17,1948 T4 12{ 1.4} 150 55 1 123 108 8.9 |16 . W2 | 36| 91
13 {¥ov. 18, | 8w | 127] 6.3 62 2718 | 226 | 71 | . . - 601" 343 | 29
- | 1B |Wov. 18, o 21 : 15 | 1h e 109 3£7f 27 1; ' ,.2 13 3. 390 392, 72,
18 |Feb. 22,19U46| 1,400 - = - 164 - 208 - - ' - - -
21  |Feb. 23, - 1,390 | b5 8.6 216 87 | 224} 206 | 4.7 |11 758 kg | 76
26 |Mar. 31,1949 i,730 501 9.2 | 304 192 284 | 240 | 5.4 | 22 1,050 | 163 | 80 |
| 30 |Feb. 20,1946} - 1,020 | 52| 6.8 164 176 | 189 | 118 - 9.4 626 | 158 | 70 |
| 33 [¥ov. 15,19k8 7 881 9.9 | 70 | U9 13 6 5.6 | .5 - W70 260 37
| 34 fiov. 15, - 1,h20 | - 4 e 15 R B R B | e ot e
36 |Peb. 22,1946 5,630 | 3|68 | 888 126 | 886 - {1,430 | u.b |20 3,700 | 1,140 63
‘45 - iWov. 15,1948 1,460 52117 | 181 193 287 86 | k.2 | 5.6 - 762 200 | 66
hy7 Feb. 22,1946| 1,920 | ‘11623 | 279 172 | 360 | 325 3.8 8.4 1,200 8L | 61
54 |Nov. 15,1948 | 2,560 24| 8.3 B4z 3%8 | 603 | 235 | 7.7 1 .71 1,630 9k | 93

5
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