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Memorandum on the geology and ground-water resources
of Dripping Springs basin, Gila and Pinal Counties, Arizona

- By |
Dol B Contes
INTRODUCTION

Purpose
This report gives the results of one of the series of investiga«

tions of the geology and ground-water resources of Arizona being made
under the terms of the cooperative agreement between the Arizona State
Land Department and the U. 5. Geological Survey. Field work was done
intermittently between 1851 and 1954 under the general supervision of
S. F. Turner and L. C. Halpenny, District Engineers, U. S. Geological
Survey, Ground Water Brmch; |

Location

" The Dripping Springs basin is in the central mountain area of
Arizona, about 15 miles south of Globe (ﬁg. 1). Most of the basin is in
Gila County; only a few lquare miles are in Pinal County. The basin is about
15 miles loixg and 9 miles wide and occupies a total area of ap;iroximately
120 3§unre miles {pl. 1). The basin is limited by the Pinal and Mescal
Mountains on the northeast and by the Dripping Springs Mountains on the .
southwest, The area is drained by Dripping Springs ﬁ'aah, a tributary of

the Gila River,



Climate

Rainfall within the basin is urhble. ‘I‘he Plnal Monntdns )
receivc s nu:hnum precipitation of u.hout IO inehu a yoar. lm of it
as Bnow, whemu the Mescal and Dripping Spﬂngl Mountnhu Teceive
about 18 inches annually, Much of the bagin is at lower altitudes and
receives still less precipitation. The average precipitation for the
basin is esti.mgte& to be about 14 inches per year. -~

| History of Development

The present period of development of the i)rippin: Springs
basin began about 1900 when the area was opened up by various mining
interests. Soon thereafter cattle were brought !.nt& the area, snd by 1920
the countryside had been extensively overgrazed, Ranching is the main
industry in the basin at the present time.

Previous Investigations

mmrmaegammgdmmmmmm

" . the following reports:

Bunsbme, F. L., 1919, The oépper depotiti of Ray and
Miami, Ariz., U. B. Geol, Survey Prof. Paper
118, 182 pp.

Ransome, F. L., 1923, Description of the Ray quadrangle,
: Ariz., U, 8. Geol. SBurvey Geol, Atlas U. 8.,
Ray Follo, Ariz. no, 217.

Ross, C, P., 1825, Ore deposits of the Saddle Mountain
and Banner Mining distriets, Ariz., U. S. Geol.
Survey, Bull, 771, 69 pp.
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GEOLOGY

L.and Forms and Draiuagg

.. The Dripping Springs basin is in the Mexican Highhnd division
of the Basin and Range physiographic province (Fenneman, 1931).‘,; The
Pinal Mountains dominate the area and rise to an altitude of 7,‘8‘50 feet
at the highest point, The Mescal Mountains trend northwest and merge
with the Pinal Mountains, They average sbout 8, 000 feet in altitude,
Dripping Bprings Mountains form the southwest boundary of the basin and
have altitudes generally less than 5, 000 feet,

'The basin is drained by Dripping Bprings Wash, ao inter-
mittent stream, It maintains a gradient of about 90 feet per mile, falling
from 38, 750 feet at its source to 2, 050 feet at its junction with the Gila |
River. The valley is asymmetrical, and Dripping Springs Wash is offset
to the southwest, There are two well-developed siream terraces in the
valley and a third terrace iz less well developed, |

_ The flood plain of Dripping Springs Wash averages less than
one-half mile in width, A 1~ to 4~foot bank separates the flood plain
from the present stream channel, which ehangeﬁ with each successive
flood, These features also can be found in some of the larger tributaries
such as Silver Creek.

. Geologic History

The oldest rocks exposed in the mountains are Precambrian
schists, The schists were intruded by various granitic masses and the

-3-



period of the intrusion was probnbly also one of mountain bullding,

""Rcummmmwcmcmdhamdbwuwm
: fwumhmrpdmenhmmum Mgthchtc?wtuomic‘
. and Paleuoie eru. the nhmergod rockl wers cmnd with a series

of unntldh mformahle sandstones, shales and limestones to a
mazimnm thickness ofmorc than 2, 500 feet,

Following the Paleoxoic sedimentation, folding, faulting and
igneous intrusion occurred and the region was again olev_o.tcd above sea
level, and subjected to erosion, During the Cretaceous period, succes-
sive intervals of lmblide'née and upnft were marked hj the deposition
of sandstones, shales and volcanic rocks.

During Tertiary time, the rocks of the region were further

 deformed by folding snd faulting and were intruded by magmas and partly
B covcradbyvolemicr‘ocks Following this period of deformation and
fntrusion, ;ubuqummgdmgamrmvmtrmdmulmmthe
{v mjmtopogrzphle!utmi of the pmwt. Thcttr:ﬁmhie displace-
| .'mmtmthemchednmﬂmmaimretm;thomdfeet.

Dartngmdafterthe Tertiary faulting, thcvnlleytrou‘hs

. received thick deposits of alluvium from the upfauited masses. The

earliest fill probably consisted predominantly of volcanic debris.

, Eventwly, as erosion progressed in highland areas, the older rocks
were sxposed and the trough received increasing proportions of non-

volcanic debris. One or more temporary lakes occupied the basin
. .
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during the time that the upper part of the fill was being deposited.
In early Quaternary time, through drainage was established

to the Gila River and headward eroaion dissected the older alluvial =~ -

At present, erosion is continuing and rock wut; from the
higher elevations is being intermittently carried down the washes to
the Gila River and out of the basin,

. Structure

The Pinal Mountains are formed predominantly of Precambrian
crystalline rocks, The Mescal Mountains are homoclinal blocks with
variable southwesterly dips and are composed mainly of Precambrian
and Paleozoic sedimentary rocks with disbase intrusives. The Dripping
Springs Mountains are structurally complex and are made up of rocks

~ that range in age from Precambrian to Tertiary. The cross section

{fig. 1) disgrammatically shows a tectonic interpretation of the basin,
based on mér'phologicll and structural evidenée. Some faulting may
have been eontemporaneous with the dupedtién of the Gila conglomerate
and there is post-Gila faulting, probably along old lines of fracture
near the Dripping Springs Mountain front. However, faulting in the
Gila conglomerate in this basin is the exception rather than the rule,

as the formation is generally undisturbed.
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‘ Rockl and Their Hydrologic Properties
o - Pre-Tertiary rocks |
'l’hc prt-T:rﬂaryncb oﬂhn t.rueoui-t ollchlttl

granite, nndntom qun-t:ite. 1ha.la nmcmm and varion- volcmic ‘
and :lntrn:ive rocks, These rocks cover about 64 sguare mﬂu, or
about one-half the total area. They are, for the most part, highly
indurated and contain only small amounts of ground water along fractures,
small fault planes and bedding planes.
' Gila conglomerate

The Gila conglomerate eovers an area of about 50 square
miles in the basin. The formation was dapo:ﬁed after the major
structural festures in the area were formed and is composed of both |
stream- and lake-deposited sediments. |

The strum-dopumd beds aecumulated prhaaruy as a series

"—o:m-mﬂmﬁum'mmem Inke beds in the central
"'purta!thevmey Thcdcpnnﬁsmrthomnwn!rmtlanqpied
| nnglmncntu-admm:;ru of uuhngnhr and subrounded boulders,

cobbles and pebbles interbedded with silty sands. The poor stratification
and sorting indicate deposition by waters from brief torrential storms,
not umlike those of the present climate. The composition is influenced
by the rocks of the adjoining bedrock areas, The coarser conglomerates
iu;e usually moderately to well cemented or indurated. The coarser
conglomeratei interfinger valleyward iwith deposits of sand and silt,

’8-
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The lake deposits are mostly light colored 1mporlcetly
cemented clay, sility in part. They contain hnut and beds of marl,

, tm@mﬁ@tﬂ uuehe Erosion § treqncnﬂy dcvdopt

a ehznctcrllue lndhnd topognphy | |

The known thickness of sediments below the valley floor is
at least 802 feet, as shown by the log of well (D-4-16)7acb. This
thickness, when added to lake-bed deposits that extend above the present
valley floor, indicates that the total thickness of sediments in the sxis
of the trough probably .i_xcco;lcd 1, 000 feet originally.

- There are too few wells to permit any generalized statement
concerning the water-bearing characteristics of the Gila conglomerate
in this basin. Limited supplies of water have been developed in certain
localities but as far as is known, no aquifers have been en.eountcred that
will yield water in quautitiu sufficient for Mgnﬂon on othar than a
very mﬂl seale. o |
| e " Younger mnvinlﬁn ' g

" The younger alluvium covers about 7 aquare mnmL in the
Dripping Springs basin along the channel of Dripping Springs Wash and
its tributaries. Drillers’ logs (table 3) do not differentiate setween the
younger alluvial fill and the Gila conglomerate, but the thickness of the
former is probably not more than 150 feet. The younger alluvium is
predominantly fine textured, mostly sand and silt, although cobble and

gravel streaks are present locally, as in wells (D-4-16)%8¢c and (D-4- 16)16ad.

-7-



The coarse materials in the younger alluvium yield water in quantities
sufficient for domestic and stock purposes, |

| GROI)NDoWAm REEOURCES R ,

Gronnd water in Drlpping Eprings basin occurs in the yw
Tertiary rocks, the Gila conglomerate and the younger nuuvh.l ml.
Evaluation of the ground-water resources in this basin is made difficult
by the scarcity of wells, particularly deep wells, lack of well logs,
and lack of foformation regarding the yield of aquifers. Records of
wells and springs are shown in table 1. |

Occurrence
Ground water in pre-Terﬁnrj rocks

Only two shallow wells are known to exist in granitic areas
and most of the evidence of the presence of ground water in pre-Tertiary
rocks is indicated by springs. The springs murumgmnem
bedding planes nnd !ru:tnres They aho have been observed along the
contact betwun the o.ldar rocks and thc cverlylnz Gila conglomerate.

Indt\ridnalﬂonmge_fromabout!tohuthnn lgnuonperminutcmd

- many are ssasounal.

Gila conglomerate
The Gila conglomerate supplies some ground water to stock
and domestic wells in the upper part of the valley, Known yields of wells
are small ﬁnd may be limited by the capacities of the pumps. No tests
have been made to determine potential yield. Well (D-4-18)Tbc was
-8~



drilled to a depth of B0R feet in an attempt to tap artesian water. The '
well was unsuccessful, although structural, sedimentary and hydrologic

Tcondtuoa-appurtohhwmh

merﬂluvidﬁn
| mnmhthemiddhaadhvermolthemytpww
derive water from the younger alluvium. Although the quantity is
sufficient for domestic and stock purposes no tests have been made to
determine its potential productivity, The width of the younger alluvial
mmmm.M-mmn.mammmumm
thanlsouet Theufore nlstoragacapuityuprohablylmtn. .
BomemdMovmnt
Most of the ground water in the Drlpping Springs basin originates

. as precipitation in the mountain areas. Of the total amount of water that

fdhaathohudmkm prabablyleuﬂunmutlpmeat, or 2,500

‘acre-feet par yo:r, nuhurns the grmmd«vﬂer mmoh m remain-
doriseupurmd. mecnmwmwu surface

flow into the Gila River. Annthcr 569 acre~feet per yux may rechargc
the ground-wgter reservoir from direct precipitation and runoff on the
younger alluvial fill in the washes. The ground-water gradient approxi-
mately paraliels the surface and some ground water probubly leavu the
basin as underflow into the Gﬂa River.




Discharge e N

Discharge of ground mtcrinthohuinoccm;wthw
mtnrdproccmnmﬂbypumping from w-n:. Nutanlduharp
includes evaporation, transpiration, underflow m: aprmg flow, Quln-
titative data are unavailable for the total discharge from wells and
springs, but the amount is known 10 be small as it generally is sufficient
only for domestic and stock uses,

. Depth to water

_The depthtowaterinthe anuvialﬂnotnr!pplngspduﬂm
ranges from more than 300 feet in the upland areas to less than 1R feet
near the mouth, Depth-to-water meaiummants made in the past 4 yem,
1051-54, indicate uo systematic or uaiform tread (table 3), The changes
are erratic and possibly reflect local respousse to seasonal rainfall
conditions.

QUAHTY OF WATER

Thamﬂytctofmtertramﬁaprhgs&ud&velhmthe v

Drlppinzspﬁngsmindonotrweﬂmygrutmﬂemlnm qunty

of water from the various sources. Csalcium, magnesium, and bicarbonate

are the predominant constituents. A dissolved-solids content of leas
than 500 ppm (paﬁﬂ per million) and a hardness of more than '260 PP
is characteristic of most of the water in the basin (table 4). The water
is classified "excellent to good" for irrigation use (Wﬂcox. 1948),
Except for the amounts of sulfate present in two sourcesg, the

-10~
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cimcantratlm of the various constituents do not exceed the maximum
limits recommended by the U. S, Public Health Service (18486).
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Table 3.—-Logs of representative ‘nno ia Drippiag Springs basin, m:.

— ‘ . ckness | Depth

DPrillers' dsscription of matsrials smoomntered (Lo0$) — {Lo0h)
Olay with #ils, gristy and sandy. XIS first | e

“’"“mm- e s 0o 000 0620900409 3100 300

m "-a -‘1‘ e o 8 6 8 60 09 08 0400 4 180 280

Water gravel snd suall pes gravel. . ¢ . . . . .. 15 295

TOTAL DEFIR 295

Reoan$ £11l. . ¢ ¢ ¢« ¢ ¢ ¢ 0o ¢ 0 = 2 » . -vé zs 25
mt. ‘lllé {W). » % e 8 & ¢ & > 9 . . . o% ﬁ) 55 \/

0ldsr formation. " s e s e v .o - . o ﬁe 150

WAL DIPTH ’ | 150

, .
T (D-1-16)7ach

Olsy, almost All bentemits. Some water st 76 fees 535 535

ml””* ® ©® & 6 & v & & e A o & & p e m 735

= mmayﬁs.mamsmu 10 RO 1.1

Slay vith hayd resk strosks, . . . . . .. .. . 57 802

- | % '

.. 20%ML DEPTH 802

' ~15-- ‘



Flogstott @

Holbrook
[ J

Prescott @

Phoenix @

‘

Tucson
. K

-, we

Figure |.--Mop of Arizono showing area described in this

report.



. ‘kajjoa  sbunids

‘$3904 KiDyjad) ~-9id

/7.
‘A“oun\
poPs

buiddia

H

91098 0f §ON

ajoiawoibuod o1o

y9949 184418

Q ‘uoyyoas. ssoud dyowwolboig--'2 ainbiy

111} {oianjjo isbunoi

(00

120

100

ysom .u.ut.tqw buyddiig —.







