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Geology and Ground-Wateér Reséurces of thé prerfPihéijaééek L#A;; g:i;éla.T
by . . . - Jt
G. E. Haien'snd S. F. Turner
ABSTRACH '

During 1945 the Geologicel Survey, United States Devertment of the
Interior, mede an investigzation of the geology and grouﬁd—water resoufces i
of the Vpper Pinal Creek Area, Arizona.  The éuffaée'éedlogy was mAnped;"
the structural.history was investigated and the Gila congléhefate_kn'i'1qlﬁ
particular was studied. Records were obtained of most of the wells in
the area. Recharge %o thé ground-water reservoir was measured.
Geovhysical probes were made’to sumnlement information from well logs |
regarding the tyne and thitkness of dbeds.’

- INTRODECTION

Scope: o f* report’

This remort is besed on the results of an investigation of the geolog;
and ground-water resources of the Uoper Pihal'cfeek Area that includes
the City of Globe, Gila County, Arizona. The City of Globe engaged the
consulting engineeéring firm of Headmen, Ferguson and Corollo pf Phoenix
for post-war nlanning. ' After a nreliﬁinéry'study of the péssibilit{é§'of
development of additional water supvnlies for the city; thby recohmeﬁded .
that the city should request the Geological Survey to investigate the
ground-water resources of the area.

The Geological Survey in 19“5 made a reconnaissance study of the
area within e radius of ten to fifteen miles of Globe. As a result, Unmver
Pinal Creek was selected as the most vromising srea in which a ground-
vater supply might be developed without interfering with existing well
fields. A relatively detailed geologic and hydrologic study was then

mede of this area, as shown on pletes 1 and 2.
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Previous investigations . B

During 1901 snd the sﬁring of 1902 the late Frederick L. Ransome, of
the Geological Survey, investigéted the geo;ogy and miﬁeral resources of
the Globe ounadrangle, an area about fifteen m;lés square lying betweén‘the
meridians 1100“5I‘and 111900 West longitude and ‘betwéen the'narallels
33015‘ and 33636' north latituae. Tﬁe'fesult; of his wotk were published
in Professi;hél Paper 12.”1903. The Globe Folio, #lso orepered by
Ransome, was published. in 190h.

Beckett described a serious problem of inflow of water in the 014
Dominion ¥ine that recurred in _several dlfferent vears. His article.
published in the 1916 Transactions,‘Américan Institute of Nininngngineers,
volumé 55, PP. 35466. 1917, vas entitled "The water nroblem st the 01d
D&minion Mine (Globé,.Afizona)“.

In 1919, Profeséional Paper 115, "The covver deposits of Rey and Mismi,
.Arizona" by Ransome, vas nublished by the Geological Survey. It included
}ééﬁits of add1tional field stidies fn 1910, 1911, 1912, 1914, and 1916.

. The Globe area also was discussed by Ransome in Guidebook 1U,
Eibursion c-1. the 16th Internatlonal Geological Congress, 1933.-

.Oéhér 1£forméti;n on the geoiogy of the srea is in N. H. Dartbn's
ng fesﬁme of Afizéna.gedlogy" published by the Upiversityzof.Arizona as
Bﬁlletin'119, deological'Series Fo. 3, 1925, and in a paper on "The -
Devonian section ontPinal Creek, Arizona', published by C. R, S?aﬁffef in
the Ohio Jburnalfof Scieﬁce. volume 28, pp. 253-260, 1928. °

A. A. Stoyanow discussedAthe-;ediméntafy rocks and geologic hisﬁo?y
of the Globe area in two vpapers: "Correlation of Arizona.Paleozoic’

‘forﬁatioﬁs“. published in the Bulletin of the Geological Society of
Americe, volume 47, op. URG-5LO, 1936, and "Paleozoic peleogranhy of *-

Arizona", published ‘in the publication cited, volume 53, pn. 1255-1282, 1942,
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"Phe Pre-Cambrian Mazatzal revolution in centrsl Arizone" by
et B R T |
Eldred D. ¥Vilson, and nublished in the Bulletin of the Geologiceal Society
of Americe, vol. 50, bp. 1113-116%, 1939, is ‘helpful also although it
s ]
Y

refers to an area north of Globe.

Routes of trevel

Globe is on' the Mirmi branch of the Southern Prcific Railroad that

joins the mpin line »t” Bowie. U, S. Highways 60 and 70 nass through '

‘Globe.® Statld Highwns; €8 leads north to Roosevelt Dam. Pine »nd Flagstaff.

Stete Highway 77 leads south to Hayden, Oracle end Tucson. County rosds
serve ranches and resorts in the vicinity.

o ' Towns ~nd settlements

Globe is the county seat and chief commerdial cemter 6f Gila County.
It was founded about 1877, »nd was incorporsted in 1907.°7 ®he census ¢f
1940 1ists the ndpulation as 6,141. The orincival industries are mining
and ranching. Miami, with n 1QU0 vonulc-tion of "4.722, lies six miles west
on Hi’ghﬁfa'j"?O‘. Between the two towns are the communities of Clayvool
and Centrsl'Helghts and several Federal emergency housing projects.
Twenty miles east of Globe is the Indian village of San Carlos on the
Anache Indiam Reservation. Many homes tre loc'blted south of Globe along
Pinal, Sixshooter and Tcehouse ‘Creeks. ‘

T _Ql_i_m_ﬂt_g

The climate of theé area is mild and dry, lacking the high summer

temperatures of*’the lowlands and the cold winters of the' hiéte’éﬁ'regibn

of the northern mert of the State. D\ifing winter montHs snow falls on

sl e L. L " L e . R LRI I L .
©the higher kqn'rounding mountains and occasionally in the city. The annuel

precivitation and mean temmerature are given in tabdble 1.



Vegetation and agriculture

The vegetation in the vicinity of Globe is tynical of the higher
desert slopes of southern and centrel Arizona. The dominant tynes fownd
upon the sloves are creosate bush..mesquite. acacia, ﬁéld verde, snakeweed,
yucca and sevérai vdrieties of cactus and fiowefing anpuais (see nl. A).
Hackberry, syéamore‘and édftonmood'trees. as shovn in plate 3, 2re found
in the canyons of Pinal Creek and other nearby streams, where the water
table 1s within reach of the roots. On the lower slones of the Pinal
Mountains are found scrub oak, juniner. méhzanita. and walnut., Coniferous
forests cover the neaks of the Pinsl Mountains.

The vrincipal use of the land is for grazing of cattlé, although »
few small gardens are found along the creeks where irrigation vater is
available. Cattle‘ére'gfaiéd on the lover slopes in winter and snring
and on the.ﬁigﬁerOSIObés in surmer snd fall.

History ‘of mining

The following Brief history of mining i¢ taken chiefly from Ransomel[-

1/
Ransome, F. L.. Geology of .the Globe copper district. Ariz... U, 5. Geol.
Survey Prof. Paper 12, vp. 11k-118, 1903.

Ransome, F, L., Comnper depos;ts of Ray end Mismi, Ariz.. U. S. Geol.
Survey Prof. Paper 115, no. 19-21 1919. ' )

Prosvecting in the vicinity of Globe was begun.in 1874, end Remboz.
Camp was established about four miles.northenst of Globe in 1875. The
Globe claim, :;;eﬁ.in 1874, later became nart of the p}d Dominion Mine. .
Most of the mining in the seventies was for silvgr.:aqd although the

nresence of.conper ore bodies was known, their value was not realized.



In 1881 conper miningiwééf$égunv?;ﬁd?izqébnﬁiSued on e small scrle
until the formrtion' of the 01d Dominion Gohbeny 1% 1288. ' Tn'1892 the
Uniieﬁtsiobe Cémppny'has'orgphized.“aﬁdzﬁy 1896'it:ﬁaé:iﬁ oneration.

After 1907 the mined st Miami began to overshadow the Globe sree in
proéuction, and at the preSent‘time thé¢ 014 Dominion Mine is no longer
in operrtion exddpt as a source of woter sumply.

By

b oew o e Predent vater supnly

§inki 1 §32 the ci€y 6f Globe has secured most of its water from the
0id Pominina-Mine, near the north end of the city. The mine formerly
vroduced l:rze amounts of conper, but hes been‘cioséd'sinéé*1928. 1f‘~’s:=1:<'er.1
is pumoed from thé mine by the Niami Commer Cormany for usé in its
vrovertied ot Mismi, six miles to the west, and a nert of the water
produced is sold to{€h5?0f£y of Globe for ﬁunicfﬁéi use. IFor.every gnllon
of votable water pumned from = denth of 800 feet in the mine, an eourl

or larger volume of "bad" water, ~high>1n sulfates, must be pummed from

below 200 f%et. 1n order to nrevent 1nundntzon of the sourco of notaﬂle

-~ . P

wster., Moroover. the City of Globe h- '8 .grown 1n nonuletion to the extent
that the demand 1s “5 high as twenty million gallons s month 'in thc $ummer

time whereas & maximum of only ten’ mi’lion gallons a nonth éan be' i
gg;ggésed from‘;zz &iami Coipe; Comnany.‘ An 8dd1tlonP1 supply iﬂ obtnlned
from ?g;ee:wellg,dralqu'in‘the gﬁ}ley of Pinrl Creek, about two miles
southﬁéf!quyq{vaiéh will produce a meximum of six million gallons e

month.‘



PHYSIOGRAPHY

2/

The Unper Pinal Creek Ares lies in the Basin and Range Province~ .

2] - .
Fennemen, N. M., Physiogravhic divisions of the nnited Ststes' Assoc.
Am. Geogravhers Annals, vol 6. 0. 19-98 1916.

-

The Citi‘of Globe is in a northwest-trending trough; the northwestern nert
being known as Pinal Creek valley.rnd the southeéqtern ﬁart as Aliso Creek
valley.; Iﬁé tﬁd narts of the trough sre sepvareted by a low alluvial divide
about twb miles southeaqt of Globe. Theré'is-oonsiderable tonogranhic
and geologic evidence that the divide ves e fer to the northwest fs
Miami, in comnaratively recent time. The reversal in direction of flow in
the Globe area Was orobably caused by comparatively recent upward movchent
on the southeast side of the Pinal Creek fault. The trovwgh lies between
the Globe Hills to the northeast and the Pinrl Range to the souxhveqt
(see pl. 1), VYelleys of this tyne in the state were filled to » denth
of as much as several thpusgpdtfeet by fluvietile 2nd lecustrine denosits
of Terti~rry and Qnatcrnpry sge. Severrl stresm terrpces‘Qere &eVeloned o
on thasge denosits in Ouaternary time. . - 7 -
The Globe Hills (See ol. 5) consist of Pnleozoic sediment»ry rocks .
dipping nt moderate angles southwestward tpward the city, and of Mesozoic
or late Paleozoic M diabase. The altitude of the higheSt'neék in the
Globe Hills is nearly 5, 000 feet, or Pbout 1,200 feet above the city.
The Pinal Range, Vhose highest neak is 7 850 feet above sea level,
is about seven miles southwest of Globe.: The part of the range shown in
plate 1 consists of vre-Cambrian igneous rocks and schists seperated from
the valley fill by » lerge feult. TFrom the foot of the range, ot an
altitude of about 4,500 feet, long slones of Tertiary and Queternory
devmosits, dissected to » depth of #s much as severml hundred feet by

streams, extend northesstwerd toward the City of Globe.



FZ0LOGY

Rocks of the Uovcr Pinnl r‘x'eck aren

.
Yy ®

Becauqe at the’ time of this 1nve§tig9tion the Geolo’ic ‘Branch of the

Seological Survey was etudyzng the older rocks °s part of its investigﬁtion

'x '.""\~\

of the ore depmosits of the area, and because the older rockq PTC of
secondary 1mnortance in the hvdrology of the area they were not studied

in detsil by the writers. " The discusqion of the older rOcks in this
: - [ v d :

N

report therefore is based on the w°rk by Ransome with some chpnges based

on more rercnt vaners. snd on reconnaiqsance study by the writers. The

R v .

Gila conglomera*e. hovever qu qtudzod in deta11 becpuse of 1ts hydrolo:ic
1mnortance.

Mﬁgﬂimentﬁry rocks - : ' N

i‘ .3

Pre-Cﬂmbrian nnd Cﬂmbrian .

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

Tho oldest sedimentnry rocks in the Fres ere ounrtzites. snndstones. -

.- “ %

conglomer.tes. shnles, pnd dolomitic limestones of the Anache group

crooping out 4in the Globe Hills. These rocks are so disrupted by faulting

weed o .
that neither their'relptionships to known pre-Cpmbrivn rbcks.‘nor the
Droceaid e : : AR
secuence of rocks within the groun is.cert~in. The uppermoqt bed« vere.

e q., Yoo z .
called the Troy auartzite» Rﬂnsomp-/conqidered ‘211 these Tocks of

2o

Ransome; F. v, The copper deposits of Ry ‘snd Miemi, Ariz.: ‘U, S.
- Geol Survoy Prof P ner 115. p‘ 39 1919. N

:

DL T N IR EECT L CLV AL RTRELIS)

R S

Cambrian age. '~
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As the result of later work in the Glob%e and nesrbdy ~reas, Rrnsore,

)
Stovanow, Wilsoni{ »nd others came to the conclusion that, slthough fossils

e

-

S S DT ISP B P PPN

Rensome, F. L., General geology and summary of ore deoosits. 1n Ore
deposits of the Southwest: 16th Internst. Geol. Congress . S. 1933,
Guidebook 14, Excursion C-1, ». 6, 1932. :

Stoyanow, A, A., Correlation of Arizona Paleozoic formations.- Geol.
Soc. America Bull. vol, U7, op u62-u79 1936 f: )

Wilson. E. D., Pre~-Cambrian hazatzal revolution'in central Arizona:

show thgt the Troy .cuartzite is Cambrian, the unfossilife?ous remeinder
of the Apache groum »robrbly is nre-Cambrian, younger than the Pinel
schist. The Apache group a2s thus restricted excludes.the Troy currtzite,
hut, because time did not nermit meapping the two seperately, thé”geologic
mep (pl. 1) shows both under tﬁe neme Apache groun es it wrs origiﬂﬁlly
used by'Réhsome in 196?.

“mPsyegéeﬁlm¥i§§}§%igpiaghmiaéuéspﬁﬁxlfénifa;,

Globe limestone of Rensome

The geologic m~p (pl. 1) shows n1l Devonirn, Miscissinnisn, ~nd

Pennsylvenion sedimentsry rocks n< the Globe limestone, ss thot neme

wre used originelly in 1903 by Rensom~ in the Globe folio.

5/

Ransome~ 1ater, from better exvosures in the Ray.Qnédfrngie south of

E T LT R T LT LTI IR TR o)

Ransome, F. L., The copper denosits of Ray and I'iami, Ariz. ' . S.
_ Geol. Survey Prof. Paer 115, op. URUg, 1919.°

the Globe erea, divided these rocks into (1) the Mertin limestone, about
325 feet thick, of Devonian age, and (2) the Tornado limestone, about
1,000 feet thick, of Carhoniferous age.

4

Stoyznow—' divided these rocks into four parfs on the basis of his work

 Stoyenow, A, A., op. cit.. pp. 489-U90,. K08, 518, 1936
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~#nd that of others, as follows:

Pennsylvanian - Geliuro limestone.

- Light gray limestone with chert nettules and bands '
Fossiliferous. Lowermost 40 feet chiefly sendy shesle, 950 feet
thick in tywe ‘section 6 miles erst of WinRelman, Arizona, hut °
thin to absent in the Globe area. The ton is #n o0ld erosion
surfrce. _

Mississivpian ~ Escadbrosa limestone.: - I T

. Cliff-forming grey limestone. " Fossiliferous. 1R0:feet -thick
in Globe ares. The originel thicknéss is unkrovn becausé the
ton is an old erosion surface.

. Devonlsn ‘= Lower Ourasy.lfmestone. SR ST
54 feet thick on Pinel Creek north of .31gbe . (3£ feet of vpllow
shale overlain by 18 feet of buff shaly limcetone

! Martin limestone. - o . S
271 feet thick on ”inﬂl Creek north. of Globe. wrpy té yellow -
limestone and limy sandstone.

*,..Jertiary. or ‘Mesozoic (1)
-t ..Yhitetail conglomerate - :

!"-The ¥Whitetail conglomerate consists of:subangulesr fnagﬁents of -
diabase, limestane, and other rocks ranging-in size froéom silt and sand:to
boulders: more: thanione foot in diemeter. -The mrterisl in the formation -
in the northesstern part of the Globe Hills, » ousrter té half a mile
west of U. S. Highway 60 (see pli 1), ranges.from fine.sand to-nebbles
one inch in dirmeter, dut in the lerger outcrov of the .formdtion, farther
west, the material is-less sorted.’

The-age ‘of ‘the formation is not knovn, annsomezj‘hho named “the

Ransome, T, L:,“Geolo;' of the F’obe cowoér district, Arlz‘. T, S,
..Geols Survey Prof. PAver 12, mp Ue-47,11903 - -c oo
Whitetail c@nglbmeréte,'aégigped an cerly Tertiary age’ becruse the denosit
lay on an o0lé erocion surf;ce; éontagned fragments of diabasé.;eliéved to
be of Mesozoic age, and was:overlain by dacite Welieved tn he.of Tertiary
age.. The Whitetail' conglomérate may be considerahly.older thon Tirtiary,
because it hrs not been nroved thet all disbese in ths rres’is con-

“ttemporsneous, -Nor.that the dirdace-is Mesozoic.



»Tertiary and Quaternary

Gila conglomerate
. } RS

:Stfeam. niaya, and lake deno;its of rock raterials froﬁ the rounteins
fill the broad valley occunied'by Pipal Creek in the vicinity of Globe.
These denosits near the mou;féinq consist of send 2nd silt filling the
interstices between coarse, gubangular ;ock rater191, with boulders #s
much 8s 20 feet in diareter near the P1ral ?anve, but they grade into
pebbly sands and silts in the central nart of the basin.' These denosits
arc believed to be more than ltﬁéoAfeet thick.. |

g/ ' '
Gildert= nronosed the name, Gila conglomerate, for more then 1,007 feet

L

Gilvert, G. K., Report on the geology of nortions of New ¥exico and
Arizona: U, S. Geol. Survey west of the 100th Meridian (¥heeler), %,
TR D -1 o

of conglomerate with some sands snd interhedded besalts along the unver
.course of the Gila River and its tributaries about 100 miles southesst
Globe. He belieyed these beds.to be of Pleistocene age.

Ransomeiladonteq the nsme, Gila conglomerate, for the most-dacite
2/P.ansome. F. L., Geology of the Globe covper ‘district, Ariz.: U. S.
Geol. Survey Prof. Paper 12, on. U7-57, 1903 )

Ransome, F. L., The copper devesits of Ray ~nd Mismi, Ariz.: U, S.
Geol. Survey Prof. Paver 115, pp. 71-7 4, 1019.

Ransome, F. L., Description of the Ray ouadrangle, Ariz.: U. S.
Geol. Survey Atlas Ray fol. (Fo. 217), np. 13-1k, 1923.

‘ .
deposits 'in the valley of Pinal Creck #t -Globe, -and accented their age as

Pleistocene because no identifisble fossils were found in the demosits.
I VY SR ) i - . : o ‘
Later workers-/in nearby arens believed that the deposits in which they

10/

Ross," C. P.} Geology #nd ore demosits of the Aravaina and Stanley

m1ning districts, Graham County, Ariz. . S. Geol. Survey Bull

753, »n. 31, 1925. ” ' o

Gidley, J. P., Preliminary report on fossil vertebrrtes of the Sen Pedro
mwmﬂhl1ey..Ariz + ™, S. Geol. Survey Pro‘. Péner 131 M. 120-1?1 1922.
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found fossils of Pliocenc age should be correlated with lover beds of the
Gils conglomerate. Thus, the »ge designation of the %il}%é conglémerate is
nov generally accepted as Pliocene and Pleistocene.

In the uoper*Pinel Creek atreca the Gila conglomerate-includes #ll
Tertiary and Quaternary alluviel deposits not included in the Whitetail.:
conglomerate or the Recent alluvium. In severrl places, such'ns in a
wash betweén Globe and the junction of U. S. Highwey 60 and 70 southeast
of the city, an unconférmity in these deposits exists (see pl. ). It
is vrobebdle therefore thet the.denosits doscribed -as the Gila conglomerate -
wltimately may be divided into st least two formations, but in this paper
the whole is referred to as the Gile conglomeratei The older Gile beds,
at least in p;rt,'may be contemnoraneéus with the Whiéetéiliconglomerpte;

Queternary

..Recent alluvium
Alluvium of letec Quaternsry age, consisting of silt, sand and gravel,
wrs deposited ~long Pinnl Creek and its tributery chennels; and also
formes a belt.nbout » cu~rter of o mile wide nlong Russell Cenyon, west

and northwest of Globe (see vl, 1).

Igneous rocks 4 ’ .

Pré—Cémbfian.

. Madera &iorite" o . | : .:

Ransome, F. L., Geology of: the Globe comper district, Ariz.: U. S.
Geol. Survey Prof. Paper 12, pn. 58-65, 1903.

rock, intrusive into the Pinal scnist in the Pinel range southvest of Globg.
He described.the.roek!?s gfay in color, of granitic texture, and made uv

of plagioclase feldsorr, quartz, ~nd biotite mica. The rock closely

7
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resembles true granite in appearance and mode of weathering. A smell
outcron of diorite similpr to that forming many square miles of the Pinel
Range was fouhd in & wash that -i¢ itributary to' Kellner Canyon ‘about ihalf
a mile above the junction of KeYlner Ceayon with Icehouse Canyon, ~nd - .
about two miles from the major faﬁlﬁ bounding the front of . the range

(see pl. 1). The outcrop is truncated on the southwest dy 2 normal

[ ; N .

fault divping 75 toward’ the Pinel Rﬂnge. and 1s oart - of the nro—Gila
bedrock surface.. . T o ' o
Another body of diorite was found on the east side of Pinal Creek
half a mile below the jurnction with Sixshocter Canyon,  and about one. *
mile from the frontal fault of the range. -
A third -small body of diorite was found in the Globteé Hills about a
guarter of a mile north of Globe. "

lesozoic or late Paleszoic (2}

Diavase

.12/ - s - o : g
Ransome, F. L., op. cit., np. 80-8‘

intrusive into the Paleozoic sedimentary rocks of the Pinal Renge ond

Globe Hills. It is esvecimlly common: as sills in the 1imesténe.of the
Apache grbup.i'He described the dinbose as a tough. dark-gray crystalline
rock of medium grain made up of nlagioclase feldspar,. augite, and = =
megnitite. "locally thé rock is either fine-grained-or coarsely’crystelline
and the coarset varietiés are especially tough. The outcrons are

characterized by a dark olive green color and scanty vegetation.
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Tertiary (?)

Dacite

Light pinkish-gray dacite, a volcanic rock, -crons out »long ‘the -

southwest margin of the Globe Hills, as well as-.in many places in the -

13/

other neardby mountain renges.. ZRansome— described the rock as consisting

Ransome, ¥. L., on. cit., pp. &3-95.
Ransome, F.: L., The.copper denosits of Ray and Mismi, Ariz.: VY, S.

Geol. Survey Prof. Paper 115, op. 68-71,

of » more or less glassy groundmass enclosing numerous vhenocrysts of
plagioclase feldspar and small six-sided plates-of biotite mica. Locally,
small fragments of other rocks,ar&-tnclﬁded'in-the.dacite. and disbase

is varticularly sbundant among these. In some nlaces ¢ drrkgray glassy
variety of the rock occurs at the basc of ‘the dacite flows, =nd bedded
dacitie. tufifs; prc orgsent locrlly below the glassy rock. The thickness
of the dacitic series was estimated as more than 1,000 fcet. THe dacite
weathers characteristicrlly into lsrge boulders. Rrnsome beliewed:-the
dncitc prodbadbly is of Tertisry ~ge, ~lthough no direct nroof ves found.

''''' Quaternary (?) . .. . i

.Basalt
T

.

A smell body of basalt, possibly éf Quétefnp;y pge.‘é}ons out neer
the top of a hill along.U. S. Highwny 60 ebout two »nd-» hrlf milaes east -
of Globe. (see.pl,.l). . The basalt nrobably lies on.denosits: of, the: Gila -
conglomerate, and -is overlein by well rounded stream grevels vossibly.

deposited- by the .Salt River as descrided: later in this;roport.
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Metamorphic rocks

..Fre-Cambrian

Pinal schist.

1/

Ransome=—' doscribed the Pinsl schist, the oldest rock of the Globe aren,

LY

Ransome, F. L., Jeology of the Globe conper district, Ariz.: U. S.
Geol. Survey Prof. Paperul2. wo. 23-38, 1503

.1 . .. et <t . ’ . ?

as light-gray'to bluish-gray, fine-grained sericitiq gchist. and qpartz-
muscovite schist. A large vart of the Pinal Range southwest of Globe is

. . i .1 .. e 457
made up of the Pinal schist intimntely nssociated with the Madera diorite.

:enlogic structure‘

The mounta1n ranges of the Globe reglon trend northwest and apparently .
are controlled by northmest—trending faults. elthough in many vnl=ces
northeast-trending faults sre numerous. The mountain ranges »re seprrated

by valleys »lso controlled by f”ults. Ranqome—ﬁ/snid that northenst-trending

Rensome; F. L., The copper deposits of Ray end’ Vismi, Ariz.: U ‘S,
Jeol Survey Prof. Paner 115. fig. 5. p. 82, 1919.

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

normal faults dominete the structure of the Globe Hills. 'He described the

frults ms having ‘dropped downwnrd-nointing védgéé:or ségments of vousger
15/

rocks beteern upverd-nointing wedges of older rocks. Ransome ~1lso

................ . AL

16/
Ransome, F. L., op cit., v. 77. _ )
Ransome, F. L., Geology at Globe,- Ariz.: Min, and Sci. Press,.n. 257,
February 12, 1910. :

described a fault as heving thrust pre-Cembrian diorite over Tertiary
decite along a plane dipring 37° southwest. This occurred prior to
deposition of the Gila conglomerste. This fahlt éh%ttefed élllthe adjacent
rocks, as-is shown in diorite in Copper Caﬁ&%h, ond élohg . S. Highway 60

and 70" ne~r the mine rescue stntion st the north edge of Globe (see pl. 7).
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The width of the thrust fault block is unknovn, but in Copper Canyon the
crushed diorite is exnosed for a distance of one-elghth mile at right

.angles,to the strike of the fpnlp._‘The,fault Qisapnears to the 'southenst
under the Gila conglomerste.

The Pinrl Range southwest of Gip};Ais bépnaéd.ﬁy a por@élifault that
dips 850 northeast and has a zone of ksolin as much as 50 feet wide. The
Gila*%onglomérate lies against this fault surface at mahy piaces‘(seé pi. 1).
Several fa;ité, also marked lécslly byykaoling_trend northwéétﬁard in the
Gila EOnglogérate between the range front and Globe (see'nl.“lléhd fig. 1),
and they orobably represent the more recent disvlaccments on old faults in(
thg bﬁEied ﬁ;é-Gilé rocks. The Gila conglomerafe also is cut by man&‘other
faults that hhve resulted from compmction of the Gila demosits (é;e'ﬁi. 8).
Those faults hre small and strike in various directions. Faults in the |
éila cbngioméiate are of especilal imnortan;élbecause the& ma& impedejfhe
movement of gzpund watep..

Geologic history

The sedimentarx,rocks of the Apache group rest on An @;psipn su;faqe
of the Plnrl schist and pre-Cambrian intrusive rocks. This unconformi ty
indicsteg a 1ong,vefiod of erosion in.nre—Cnmbrian,timgf  A period of
erosion also followed devosition of the Apache rocks,‘and the Troy
quartzite was deposited on this surface. The- bb;ehcé of known Ordovician
and Silurien rocks indicates another neriod of erosion prior to deposition
of the vaon}an. Mississiupian} and Pennsylvenian rocks.

Litylp is known of the geolﬁgiq_@istori of the'Globe area from Permian
to ga;ly Ter@i;;y time.. Diabasg invadéd the o}dgf,récks during thisigime.
and the Whitetail conglormerate, pontaining fraé%égtg of thg diabese agé N
other rocks, wa; devosited on‘an‘erosion surfhcé4de§e10pe¢ on the.diaﬁééé

and older rocks. Mountain ranges and vaIieys'th?t viere bounded by faults



develoned at the end of the Mesozoic and the early Tertiary, and
erwtions ‘of dacite snd dacitic ash occurred in the Tertiary. During the
Tertiary period rock waste that was deposited in the velleys formed the
denosits in the lower part of the Gila cohgiomeréte.' Renewed uplift of.
the mountains in lrte Teriary timé accelerated'denosiﬁion.of-rock woste
in the velleys, and formed the younger part of the Gila conglomerate;
which is presumably of Pleistocene age. Subséquéhtly. the streams of the
region deposited alluvium elong their courses. -

Many changes have occurred‘in the drainage sy;tem'of the Globe oreo.
but s11 of the details are not known. It is believed.that rhe Upper Pinal
Creek ‘Area, from Miami'éoﬁth.'formérly'arainéd down Aliso Creck to the
Gila River. Upwerd movement along the Pinal Creek fault coused the
direction of drainage té ‘be'roverséd. Several terraces were formed in

CEE )

the Gila depodits, »restmadbly in léte Pleistocene time.

Source ofirock materials in the Glla conglomerate

Southvest of Globe;“ ST

:The Gila' conglomerate™on the northeast flank of the Pinal Range,
south-west 6f Globe, containg boulders more than 20 feet in diémeter
(sce pl. 9)“ Many large ‘boulders wer'e found ‘fn these devosits along Pinal
Greek and along Icehouse' Canyonito their junction 3} miles from the bed—
.Yock of the’Pinal'Rahge.‘ The deéf%ase'fﬁ’sizé of‘rock frhgments in the .

that few rocks larger than six inches 1n d1ameter can be' found two miles

EI N SCURC Poid I S PP

from the mountains.
Much dforité wad #ound in the ‘lowér exvosures of ‘the Gila oonglomerate.
The dioriteé disintegretes readily. esnecially under caver of other materials

and in the vrescrice ‘of Considerpble moisture. into fine materinl surrounding
foe
a small céntral core ‘that simulates s’ stresm-rounded boulder (see pl, 10).

Py et
IR vl
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However the nresance of rocks of other tynes usually shows that. such.
meterial did not develon from the disintegraiibn of bedrock. Pinal schist
makes un most of the rock materials in the unper nart of the Gila
conglomerate, anperently because the diorite hrs disintegrated. The Gila
conglomerate throughout the area contrins many boulders of cuartzite, -
although no quartzite remains in place on the northeast side of Pinal -
Peak. Boulders of auartzite up to 10 feet in diameter were seen in the
lower parts of Pinal Creek and Icehouse Canyon.,

In the vicinity of Globe

Subangular fragments of diorite, schist, and quartzite, orobably
derived ¥}om éhe Pigal Rénge,~and usually less than » foot in dismeter,
are the p;inciﬁéi’féék ﬁétefiaaé iﬁ the Gila ‘conglomerate s6uth snd south-
west of Globde., Nbrth@é;t and»é;utheaét'of'the city, however, the Gile
deposite contain sﬁbanguinr fragﬁents of cunrtzite, limestone, and disbese
of somewhat smsller average diameter (see pl. 11). Those mrterisls
nrobabi&léamb-féom éhé Gldbelﬁiilsa"Ah angular wiconformity in the Gila
.conglomerate. with the underlying beds tilted to' the southvest at a
moderaxe angle. is exnosed 1n Ruiz Canyon. » short distance above the: -
ancﬁion with Pinal Creek at the south edge of Globe. The overlying beds
were tfaped.eouthwestmari‘along finél Creek and.its tridutaries, to within
tw.o mﬁes; of the P'inal"ziaﬁge;' The dip of -these. beds 1s amoroximately
parallel to the present stream gradient. .

] Well-rounded gravels were found in the uopermost-beds of the Gila -
conglomerate or lying on them. about two miles southeast of Globe and

-n one-half mile north of U. S. Highway 70 (see nls. 5 and 12) These

gravels are sxmilar to those found in the valley of the Salt River and were
probebly trought into tﬁis ares by the Séit‘River or some other major

stream. They were not brought in by the Gila River because certain rock
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tyves commonly found in the g:avelé of the Gile ﬁiver could not be found
in these gravels. There is resson to believe from certain rock tyves
found in the‘uﬁnerﬁbst beds af the Gila cohgloﬁeraté nofthwest of Glod~
that the drainage as far northwest as Miémi'forﬁerly was to the Gila
"River to the southeast. ‘ |
" “'GROUAD-WATER RESOURCES

Igneous end netamorohic rocks

The Pinal schist and Madera diorite of the Pinmal ﬁﬁuntaihs.ar; not
sufficiently porous or nermeabdble to store or transmit gr.ound water to
lower elevations. - A large nart of the nrecipitation occuring on the
rountains is carried to the valley as runoff, and the balence is evaporated
from the surfa;e or utilized by the vegetation. However, a few inter-
mittent springs and shallow wells.ig these Areas. are used to sunnly nudlic
recreation areas and ranches in the mountains.

The diabase found in the Globe H;lls is nearly impermeable and is not
condu;ive to qollectiqn and.rovement of ground vater e;cent vhere 1t is
fractured. . . \ .

Thq dacite toﬁndiin the Globe Hills nrobably‘transmits.yery little
ground water from areas of recha;ge to the center qf yhe valley or to
more nermeaﬁlé beds: There are no wells or sorings known which derive
their supvly from dacite beds._but it is :enorted:that the wsger found

at the 12th level in the 0ld Dominion Mine is partly discharged from beds

of fraétured dacite.



2V

ﬂ’der sedimentary rocks

‘ e

The rocks of the Apache group ané the Troy nuartzite are sufficiently
fractured to carry water underground from the Globe Hills. A few small

springs and eeens on the northern flank of the ;lobe Hills apparently

Y )“-‘.'. .‘
derive their water from these rocks. and water also enters the Old Uoninion
+ : e L ious
kine from them. mhe Paleozoic limestones are sufficiently cavernous and

!

fractured to serve as aouifers. or water-hearing fornations. A narg of the
PR

water 1n the Old Dominion Hine is said to enter the underground workings

from these limestones.

Beckett-/states that water enters the Old Dominion Mine from two .

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

Beckett, P. 3., The water nrobler at the 01ld Dorminion Mine: Vol. B5;"

.....

Trans., 1916, AIME, 1917, po. 35-66.

sources, namely, '"East Side water" and "West Side water". He éxplains that
water entering the east side of the mine amounted to between 1,500,000 and
2,000,000 zallons a day for many years, that it was minéralized, and

that it entered the mine’ through fractured Psleozoic and pre-~Caimbrian rocks.
This water entered the mine at successively lower levels as the workings
become deeper, and thus each’ néw level would drain the iévels shove,
Beckett measured the témperatﬂre‘6f~the water as 90°F. ln'édalisis of the
water is given in table 2.

Two wells in the Globe area were remorted to derive their water from
limestones (see anslyses, table 2). "ell l&, on the bank of Maurel “ash,
northwest of Globe, vwas remorted to nroduce 15 gallons a2 ninute from a
limestone underlying diorite at a denth of 87 feet (see log, table 3).

Well 11, near Pinal Creek a~t the west edge of Globe, was revorted to oroduce
two gallons a minute from limestone 2t 2R-50 feet.

The Whitetail conglomerate is so neerly impermenble that it cannot be

considered a wrter-berring formation.
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Gile conglomerate

The Gila conglomerate is in some places so poérly sorted that it will
deliver little or no water to wells nenefrating it. Howevef. there was some
sorting of the fill materisls deposited in f;ont of ;arge canyons‘that
existed in the moﬁntains at.thé time the Gila conglomerate wrs deposited.

, e
This is proved by the fact that several ranch wells in the ares have obtained
water from beds in the Gila conglomerate, and a lerge smount of water wes
obtainéd from wells in the formation in the )ismi Basin. The fect that
permeable zones are noi presént in all parts of the dlla conglomerate is
shown by several deep wells fhat have failed to secure prdecurte water
supplies. |

Most of the weter found in the Gils conglomefate is derived from runoff
from rains and melting snows in the surrounding mountains‘(see nl. 3).

Most of this runoff occuré in spring ~nd early summer. At thie season all
the creeks draining from the mountains flow sterdily for several months.

A ovart of this flow sinks through the Rebenf alluvium of the stream channels
and éhus recharges the more pefmeable beds of the Gila conglomerate lying
benenth. '

Occurrence of ground water ) < .

Plate 1 shows a» nrobahle feult 2long Pinal Creek that, ~lthough offset
along the frontal feult of the Pinrl Range, avperently controlled the course
of Pinal Creek for a long time, thereby causing deposition of mat§ria%gJ\_
coarser than elsevwhere along the mountain front. This resulted in more
permeable beds ‘in the Gila conglomerate mlong Pinal Creek and immediately
to the west. Wells 31, 39, U1, and 48 (see nl. 2 #nd teble U) prodadvly
obtain the mejor nart of their water from the nermeable beds of the Gil~
neer the Pinal Mountains. .They'have 2 much more nearly constant sumnly of

water than do the shallow wells in the fill of the creek bottoms. Vells
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26 and 27 that lie east of the probsble fault slso ~re in the Gils conglom-
erate, but they -were unproductive.

Wells 4, 6, 8.-10, 12, 13, 16, 20, 21, and 33 all lie in the vicinity
of Globe, and all .derive water from the Gila conglomerate, Mrny of these
wvells are pot in use becoause their owners now obtein water from the city
sunply.

Maurel Snring (see anmlysis, trble 2) is remorted to nroduce from 50
to 200 gallons » mtquﬁe. in lrrge part from the Recent alluvium ~nd mossibly
some from the Gila conglomerate. It is locrted st ~ concrete cut-off wall
that was built on bedrock across Pinal Creek in 1909.. long-time residents
of Globe remort thet the soring started to flow vhen this cut-off wall wes
built. . The wall was constructed by the Old TCominion Mining Compeny in en
~ttempt to divert water from their mine.by cerrying the underflow of Pin-~l
Creek through » flume: to-a.point 2,300 feet downstresn.

The water found in the west end of the Old Dominion Mine is very
similar in rurlity to water from the Gilr conglomerrte (see table 2).

3
According to BeCKGttl”{'nre-cambrian diorite has been overthrust above

18/ T
Beckett, P. G., The water vroblem of the Cld Dominion Mine: Vol. %5,
Trans., 1916, AIME, 1917, pp. 3-AF. R <ot

Tertiary dacite in the west end of the mine, beneath Pinal Creek. The
Recent alluvium of the creek aonarently rests directly on diorite here.

Water entered this end of the nine through fractured dacite in 1906, and

N4

it hns continued to enter in the vicinity of the 12th 1eve1 uvntil the

nresent day. The weter was renorted by Beckett to be GS F., and thus
Y, T . .
must have been oercolatin! downward vhen it entored the mine vorkings.

“*

Since the low dam across Pinpl Creek and the 2 300 feet of flune Plong

the creek did not decreasec the flow in the mine. tho source must be
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permesble beds in the Gila conglomerate which are in contact with the
fault zone to the west of Pinal Creek.

"ell 33 was comvleted in 19’-'»5 (see log, table 3‘).; It is on a mesa
‘overlooking Pinal Creek and about..500 feet .southwest of the creek. It is
located in a seriecs .of faults in tk_xe Gi]:q,, cot,xglqmerateithg,t str'ike
apnroximately narallel with the g‘oﬁx-se.pf -Pinal Creek (see pl. 8). T!_xis
structure tends to obstruct movement of the ground water, as the water
level rose 10 feet when the aquifer was 'tapped:. and now stands about level
with the channel of Pinal Creek. .- . A

-Well 20, City of Globe well %, is on the east bgnk of Pinal Cregk near
the junction of Icehouée Creek. It is about ﬁo.gqu in deoth and is
cemented nearly-to the bottom. Well 21, about 50 fee't.‘ w_eét ofPinal 'Greek.
1s actually two wells, which are connected with a tunnel. City well .2.
the southernmost of these, is 235 feet in denth. A tunnel from it extends
40 fect towsrds the .creek, at.a depth of about 230 feet. Another tunnel,
#t n deoth of 'zbout.®0 feet. copnects. it with city well 1. C;€y_we11 1
is at-2 lower:elevation then.city well 2, _a_x‘xq..was dug to 85 feet, These
three vwelle derive most of their water from the G}la. céng_lomemto.

‘Well 1b is renorted to nroduce 100 grllons a minute and to furnish
“water for 200 femilies. It is located near. Central Heights, mbout two
miles northwest from Globe. - It .is 375 feet in depth and is remorted to
derive ite water from permeable .sections p_:tj._;t,};ie._Gi’]',;ij':qei?k.g}l.'omerqte?.

In the vicinity of Cutter,. eight miles.sggﬁhgpsﬁﬁpf_ﬁ%pbe. the
Southern Pacific Railroad owns a well which struck water at about 252 feet
(see tog, table 3). .The denth of the well 15.275 fee} and the elevation
at the ground syrface is 3,194 feet. The remorted denth to the wnter

level is 124 feet.
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R .»""‘:-“;j'.'. R - \

Water-teble contours - 407

-

The wells used for nlotting contéurs’ of*the Whteér tahle (seé nl.' 2)
were sll Ibca¥ef’hedr'haﬁgr‘%tfeah channels, with Yide sreas betweeh
where no wells had been drilled. ' Thus, the’water table could rot ‘be -
accurately nlotted. However, fhe contours do shfir thet the Water table
slopes from the Pinal Eountaiﬁé’éﬁward’the Ci'ty of Globe, thence northwest
slong thé course of Pinel Creek. The ‘«lome of the ¥able is stees along
Russell Canyon, indicating eithér a lover nérmeability or a greater rate
of recharge than in the vicinity of.Pinnl‘Creek. " mhe eize of the rdck
materiels near Russell Canyon suggest the first Alternatdve to be rore

likely.

.

Ground-water reservoir

The prea of ‘¢11» conglomerate drained by Pinml ‘Greek and its -
tributaries sbove Globe is about twélve siuare riles. The erea in the
Pinsl Mountains that contributes runoff to Pinrl Creek ie #lso about
twelve squere miles. The wnttern of frulting sAnd ‘the grneral sovthwest
dip in the Gile conglemerate hrve » ‘tendency to reterd the fiow of ground
water nérthemet from the Pinsl Mountsing. ‘Movement towsrd ‘the ‘east 18"
restricted by the nrobable féult mlong Pinal Creek. The pattérn of
northwest ‘trending, mersllel ‘féults in the Gils 'congldmérate from the
mouth of Icehouse Canyon extending northwest as 'fsr ss ‘exmosures have
been found, tend to'fbrée ground water to move down the valley to the
west of Pinal Creék. ft {4 eventuslly forced tc the surface at the narrowvs

-
;

in Pinal Creek, about 15°miles déwnstresm from Globé:'

Measurements’

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

Seenage measurements, to cdetermine where recherge from surface-water

flow to the ground-water reservoir occurred in the Unpner Pinnl Creek Area,
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were made during the first part of April 1945. The locations of the points
where measurements were made are shown on plate 2 and the results are given

in table 5. Water ftom meltxng snows and spring ralns had been flowxne in
1

the upper sections of Pinal Creek, Sixshooter Canyon, Icehouse Canyon,

Kellner Canyon. and hussell Canyon for several weeks. From April 6, lqb5
N

to April 13. 19&5 inclu51ve. 2 sets of measurements were made. totaline h}
e . ot .

measurenents along the five creeks. The measurements were dlvided as
follows: Pinal Creek ll Sixshooter Canyon 6, Icehouse Canyon 12 (incluﬂes

one measurement of a small diversion canal) Kellner Canyon A, and Russell

ot

Canyon 8.
Results

Pinal Creex lost in flow throughout the section measured, thh the

-

exception of a small Zain at the mouth of Icehouse Canyon on April 7 The

greatest rate of loss occurred near the mouth of Sixshcoter Canyon. The

' -

net losses oetween stations P—S and P-l were 1.2 and 0.9 cunic feet per

second on Aprll 7 and 13. respectlvely.

b1xshooter Canyon usually gained in flow, except for a small loss
between statzons 5-3 and S-2 on Aprzl 13, Icehouse Canyon gained in flow
April 6 and lost in flow April 13. K«llner"Canyon showed practlcally no
change in flow.‘ '

Russell Canyon lost in fLOw throughout its ccurse, the loss be1ne

greatest in the reach from statlon R-2 to statxon R-1, The net loss was

Cley -

1.7 and l.b cubic feet per second on April 7 and 13. respectzvely. Surface

flow disappeared entirely about one-half mile downstream from station R-1

It is probable that the measurements made on Aprll 7 and 13 gave about

the lowest possible recharge rates, This was because the creeks had been

flowinz'continuously for two to thres months priorito the h asurerments, and

therefore all of the underlying oeds were full and tcok in only the amount

of water that could e transmxtted toward the d'scharee areas
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Natural disc@gfﬁg'

B 2o

Most of the underfiow of the ground-water basin of Upmer Pinel Creek
is forced to the surfaée'as flow of the creek at Snfingle Rench, about 16

miles downstream frdm‘éldﬁe. At this noint in,the vallev several lnrge

vells withdraw 1,500 to 2,000 gallons a minute for use in the mines Pnd

L

e Tt

mills ¢t Miami.

On March 28, IQHG’théré wag no surface flow in Pinnal Creek for about‘
."1 [ TR TN
10 miles below Globe and the creek had been dry in this reach for at leasrt

(IR 791 I I

several weeks. §urface flow started in the creek t"o to three miles adove
."J .f} "

the narrows at the pumning nlant ~t Springle Ranch #nd the Amount of flow

{ncrensed to » meximum of eight second-feet or 3,600 gallons » minute.psst
the pumning plant. About 2,000 gnllons par minute was £éing numned from .
the walls and it wns estimated that the underflow through the RGCent i
elluvium vast the plant at thet time was between one and tvm thousand
g~llons ver minute. This estimote is based on the ef%ective width-and‘
denth of water-bearing mrterial, rs 6btaiﬁed from the i;gé>of the.vellé

at ‘the pumping plent; the hydraﬁlic;éradiéﬁt of the'bed'of the gtream

/A IR S R
through the nerrows; and the permeability of the watet-bearing materinl,
e T
a8 estimnated from the water produced bv the wells and lpborptory tests on
one sample of creek-bed materinl taken several miles upstream. These data

. s . N DI L 1q
were applied to & forhmuls develoved by Meinzer“/to measure underflov.

S 3. )
- e B A

19/
Stearns, N. D., Laboratory.tests on mhysical. nrovertiek of watér-
beqring materinls: V. S. Geol. Survey Water-SunnIV‘Pauer RQG—F

p. 188, 1928, . ¢ . oap o fh

. i Ld
C s .
e

Thus the total water available at the narrows on March 28, 19&8 was 6 ﬂOO
to 7,000 gallons & ninute. A small amount of this may heve been dnrived

from storage.'as the water-table was lo"ered near the "ells. but the major
. [-
portion had to pass through the w*ter-bearing strata unqtrean where the



creek was dry.
It is believed that 2 000 gollons oer minute is the mnxlmum amount

that can flow through the Recent alluvium underlying Pinal Creek. This
TN
means that 4,000 to 5 OOO gallons a minute hnd to be brought to the

L

narrows at Sor1ng1e Ranch throuoh woter-bearing streta in the Gila

conglomerate or brought in from the sides of the vnlley by the older

rocks. Some of the water may hﬂve been contributed bv the limestones

L]
»

in the older rocks but since their outcroo areas are relatively small. the
BN}
amount thus contributed must have been small. Thus, the major part of

this four to five thousand gallons ver minute must have been contrihuted .
. [ SR TN s

L ot . A: v

by the :119 conglomerate.

The width of the Gila conglomerate in the vallev is,obout three miles
just sbove the narrows that forcee the flow to the surfnce An estimated
nermeability of 200 for the weter—beering beds of the Gila is used bﬂeed -

on the nroduct1on from vells in the bee1n. The hydreulzc gradient is

taken from the grpd1ent of the creek bed ae RN feet ver mile. Using these
figures it would take a thicknesq of 200 feet of water-bearing material in
the Gila to br1ng the extra wetet to the narrows. Farther upstreﬂm. vwhere
the valley is 5 niles wide. the required thickness wvould be about 120 feet.

The sbove dets indicate the pnresence of fairly thick, permeable beds in

.

narts of the Gila conglomerate.
The logs of the wells in the Miami area also 1ndicate substant1a1
1

thicknesses of weter-bearing naterial in the G11a conglomernte roet of

it occuring above a deoth of 500 feet.

...................................................................... N R
The information thert wes obtained ind1cates that nermeable beds occur

in the Giln conglomerate. They are doubtless thicker =t some nlaces than in
Do L :

others, but anvarently there is continuous moverent of ground water throvgh
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the formetion from the Pinal Nountnins to the narrows at Snringle Rench.

' fﬁéuféliéwing Séssibiliﬁiés"might be consideréd for nbté{ning AA
increaned'ﬁéte; édﬁnly for Globe ffnm the Gila nonglomerate& .I) A deen
well could be drilled at Probe 3, near Pinal Creek, upstream from wells 20
and 21. 2) A'deed well could be drilled ‘in the {r'i'é'inity of Central
Heighté."'Hefe the water wouid heve to be lifﬁéd fo 3 tétal heiéh€~6f
more ﬁhﬁnljﬁo:éeet'to reach Globe. The same water;nearing beds w;uld“:
nrobabiy be fbundkﬁ& drilling a Wellhﬁn Hnys Wash} about one‘to one‘and a
half miles southwest of well 33. Water pummed at this site would flow
by eravity into Globe. 3) A déen well could be drilled near Gutter. o
east of Globe, but the total 1ift here would be almoqt 700 feet and a
long pine line would be recuired. v .

'Recent allu&iﬁn

The Recent alluvium in the channels of Pinal Creek and its tributary

washes furnish water for mnny>shalinw dug »nd drilled wells. The npter

lévels in these wells fluctuate with thé season, #nd m=ny of them fail in

-
.

times of drought. Theyfusuéll& furnish sufficient water for = fanily or

a few herd of stock. nnd under favorﬂble conditions lﬂtger sunnlies have

£

been obtained, but aIl of the uells fail or nearly fail under severe

drought conditions. ATE IR

QUALITY OF WATER

s,

AnAlyses of samnles of water from the late winter end earlv snring

N “

flow of the washes in the srea are given 1n table 2. These samnles were

e T

taken st the time the measurements of seenage lo¢ses were made. ”hey

show no signxficant changes of chenical content as the water nrogressed

t o A T

downstream. indicating that either no ground vater seenage 1ncroased the

flow or the ground water had not travelled far enough throngh the sed.iments
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to increase its mineral content percentibly. The consituents of the

dissolved matter in the water are those nérmally exnected in surfece

runoff from rains and melting snow on mountains of this elevation or

shallow ground-water runoff;

Older beds

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

Wells 1 a, 1 ¢, and 11 derive their water from beds older than the
Gila conglomerate. 'They all producé ﬁore'highlyhmineéalizéd water than
do wells ia the Gila conglomérate or the Recent alluvium.

Gils conglomerate

Wells 21, 39, 41, and '8.are sufficiently deen to heve nassed through
the Recent »lluvium and re~ched the Gila cdngiomernte; The gonduétivity
(K x 105) rpnges.from 29.9 ‘to 51;0 and aversges 40.7. The totsl dissolved
solids in these semnles ranges. from 172 to 255(narts ner rillion, and

- pverages 234 marts per million, The sulfntes range from 27 to 59 vnarts
per million, with an aéerage of 43 marts ner million. The chlorides range
from 13 to 59 w»nerts ver million with an -~verrge nf 33 narts ner million.
The totel herdness ranges from 120 to 223 »narts ver million, with an
average of 168 narts per million. The fluoride éon}ent of 211 semples is
less. thon 1.0 pert per million.. Water from the Gils formation may be

termed as hrving a moderate minernl content with rather high hordness.

Recent alluvium

Yells 7, L0, 42, and 47 are not of great deoth, and derive their

oY
water from Quaternary denosits in the creek beds. The conductivity (K x10)

ranges from 25.4 to 76.7 nnd avernges 45.3. The chlorides range from 5 to
18 parts ver million with an svernge of 16 varts per million. The other
constituents cannot ‘be averaged, as two of the samples were only partially

analyzed. In the two sarmles tested for fluoride, less than 1.0 nart ner
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milllon‘wasrfouﬁdth fhe';ells’in:ﬁéééni alluvium show a wider variation
in qﬁaiiiy of water than do the wells penetrating the Gils conglomeFate.
| |GEOPHYSICAL INVESTIGATIONS
The equipﬁent used‘1ﬁ.éhigwinvestigatioﬁfﬁas'bﬁflt“ffom designs
prepared by O. H. Gish and ¥. J. Rooney and is kno'm es the Gish-Rooney
apparatus., The theory of design and omeration is exnlained in several

recent books™, The principal of overation is based on the fact that

20/ . " N ; B R sy

" Heiland, C. A., Geophysical exoloration: Prentice Hall, Inc., 1940
Eve, A. S., and Keyes, D. A., Aonlied geoohysics in the research of
minerals: Cambridge University Press, 1938, . .
Jekosky, J. J., Exnloration geoohysics: Times-Mirror Press, 1940, =

i

" -different rock meterials offer different degrees of resistsnce to the
‘pAssage: of An .electric current. . The velues .Arg usunlly, exnressed in ohm-

- centimeters.. Clay and silt usuelly. show lover resisyévitg than sand and
gravel, though the amount and conductivity of tho 1ntcr§titial water prodsbly
affects the vslue and mey alter this general rglptiqur‘mhe values of

-rresistivity .are nlotted in grophs ageinst denth.'ang the regulting curves
are Anerlyzed mathematﬁcally to indicrte the tynme of formations which the
electric -current passed through. ST ey

Mable ;6 gives the results of the ten nrobes made in thé.Globe aren,
aend - the- locations of the probes,are,shown‘on olate 1. ;Figures 2 end 3 show
grophs of;typical curves. A study of teble 6,§hows that, the nrobes indicat-
ing most favorable conditions for test drilling are along,?ina} Creek, with
with the exception of prebe.7, which.is nenr Icehouse Canyon. These probes
indicate_likelihood,qf send and grave;_bgds of q9nsidcrn?le thigknes§,1ying

"

- beneath the surface:
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CONCLUS IONS

The geologic study indicated thst the Gila congiomerate should, in
certain sreas, be a satisfactory aguifer from a standvoint of access to
recharge, attitude of beds, vermenrdility and vorosity. and volume of
storage. The fault system along the upper vart of Pinal Creeck caused
deposition of coarser sediments in this vicinity.

The measurements of strear-flow losses from the creeks indicated two
sreas where losses were large: a) in Pinal Creck in the vicinity of the
mouth of Sixshooter Canyon; b) in Russell Canyon in the reach from R-2 to
R-1.

The large volume of water leaving the valley as surface flow, underflow,
and pumnpage from the Miami and Soringle Ranch wells indicntes that the
ground-water reservoir is not confined to Recent alluvium in the stresm
channels, but it must also include water-bearing beds in the Gil-
conglomerate through-out a vart of the basin. Somewvhere in the Gila
denosits must lie some permeable beds.

The snalyses of water semples show: 1) water which recharges the
ground-water reservoir is of good cuality; 2) the quality of water through-
out the Gila conglomerate is uniform to depths reached by wells, and it is
suitable for municinal, domestic and stock consumption; 3) water in the
Recent alluvium is more affected by local conditions and therefore more
variatle in quality than water in the Gila conglomerate.

The geovnhysical tests showed that the most févorable area for test
drilling lies along Pinal Creek, upstresm from the nresent city wells.

If a test well is drilled along Pinal Creek, near probe 3, about two

miles above the existing city wells, it should be drilled nt lenst

500 feet, with a completed dismeter of eight inches or larger. Sammles of
the well-cuttings should be saved, at lersst one quart in volume, from

each ten feet of denth, for examination by » geologist. L~rger sammles,
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15 vounds erch, should be taken from:esth water-benring bed for testing

!

‘1h thb hydrologia lrdoratory. A complete-and:sccurate driller's well log
sholld ‘21se be made. If bailing shows that-the'hole will yield water in
sufficient amount- t6 make » pumping test: practicoble, s -thorough test
should be mrdé.: -The pumpfing should be -continued for: s considerable. veriod,
and systematic and accurate messurements should be made of. the dischrrge

 and*of the drawddown and- recovery at appronriate .intoryvals.
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Annual precipitation, 1931-194%, monthly vnrecipitstion, 1044, and
annual mean temperature at Globe, 1931-19ul,

Altitude,. 3,440 feet.
(From Annual Reports, Arizona. Section JU.:S
: . Weather Bureau-

Record bgg\m .1900.

Dept, of Commerce. )

Precinitatiolr by Years;;1931-1944,
(A1l amounts given in-inches)

Year  fotal Deviation, Grestest Month Lesst ~Month  Total
. for year monthly: __monthly snowfall
1931  19.85 {2.99 . 3.66  Ted. -0.16  May = 2
1932 15,89 -0.97 - . 4.05- Dec. 0 ‘Fov. ~.EM .
1933 1@ 56 <430 . 1.96-- Jan. .., T “Mar. k.0
193k Eg} ..7 33 . 2.80 Aug. -0 Oect. - Q9 .
1935 2 : 6.02 © Aug. .0 Qct. 2136 .
1936 21. 23 u.37 . L.12. Aug. 0.1 " June -
1937 k.10 =2.716 3.89 - Aug. Q “Aor. -
1938  15.%9 -0.97. . 3.80 Jul. . -Q Oct. T
1939  15.17 -1.69. 6.0  Aug. . O June  11.0
1980  20.27 £3.1 4,61, Dec. 0.17 ‘Mar. )
1941 27.11 -410:25 4.69 Mar. 0.03 June 0.2
1942  12.03 -4.8 3.10 Jul. 0 May 6.0
1943 14,12 =2.7 3.39 Jan. 0 Nov. 3.0
1944 16.46 -0,%0 2.65 Aug, 0 June ™
Precipitation by Months, 1944 .

Jan. Fed. Mar. Apr. May June July Aug. Sept. Oct. Nov, Dec., Total

Inches 0.83 2.26 1.23 0.69 0.58 0 2.39 2.65 1.76 0.87 2.36 0.84 16.u46
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Tadble 1-Cont.
Mean Temperature by Yesrs, 1931-19’-&’4
m?Degz:ees Fahrenheit)
Year ~ Mean Dfmat ion . Highest _ Nonth Lowestbf'om;h
1931 6.6 1 3 - 107 July 17 Dec.
1932 59.3 -2.9 107. July: 13 Jan.
1933 60, -2.3% 107 June 13 Feb.
T 1934 | 6e, 2 -0.1 108 July 1k Dec.
1935 60, -2.0 103 . July 1k Jan,
1936 627 0.1 106. June 20 .Jan;
1937 62.2 -0.4 105 June 11 Jan,
1938  62.2 ~0.4 107 July 20 Nov.
939 6.7 ~0.9 10k July 16 Teb.
1940 63.3 40.8 110 June 21 Jan.
Ikl 60.6 -2.0 105- July - 21 Dec.
1942 60.1 -2.5 104 July 16 Jan.
1943 61.1 -1.3 105. July - 22 Jan.
1944 59,7 -2.7 105 Aug. 12 Jan.
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Table 3. Logs of wells in the Unmer Pinal Creek ares

36

Thickness Dept
(feet) (feet

Thickness Depth

(feet) (feet)

Driller's log of well la.
¥mile Maurel, owner

MWisw: sec. 23, T. 1 N., R 15 E.
Sandstone - - - « - - - - 45
Conglomerate - - - - - - 6
Crystalligzed guartz - - - 2
Conglomerate- - - - - - - 21
Disbase - - - - - - - - - 13
Limestone, porous,

manganiferous - - - - - 6
TOTAL DEPTH - - - - - - -

Struck water at 66 feet. Struck

strong flow of water at 88 feet:
very black at first,

Driller's log of well 54,
Carretto Dairy, owner

SW: sec. 31, T. 1 N., R. 16 E.
Loose gravel with some clay 32

Conglomerate - « - « - - - 36
Sandy gravel, water- - - - 2
Conglomerate - - -~ - - - - 13
Hard vock - = - = = - - - 10
Conglomerate - - ~ - - - - 9

Gravelly sand, lighter

color above 110 ft; hard
rock at 110 ft. « - - - - 23
Drilling at 125 -ft.
Reported-water level, 60 ft.

us
51
53
74
87

3
93

32
58
70
83
93
102

125

Driller's log of well 55.
Seuthern Pacific R. R., owner

located 2t Cutter, ecast of erea
shown on map

Grevel and boulders - - - - 130
Clay and sand = - « = =~ = =« 50
Send rock - « = -~ - « - - ~ a
Clay and send = -~ - - = = = 28
Sand rock - « = = =~ - - - - 3
Clay and sand - - = - - - - 39
Sand rock = - = = - = - - =~ 8
Clay = = ~ «w = = = = = = = 15
TOTAL DEPTH - « « = = = = -

Struck water At 252 feet.
Water level when drilled,
123.6 fee$., Pumning level
178 feeot.

130
120

182
. 210
213

252

275
275

BN Y

gkt
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Trdble 3.

Logs of wells in the Upmer Pin~l Creek nren-Cont.

DESCRIPTION OF VELL CUTTINGS FROM VEIL 33; SWANE® sec, 36, T. 1 N.. R. 15 3
owned by H, J. Hrgen, Elevrtion 3.667 feet ~bove sen level.

All samoles reacted with 10¢ solution of hydrochloric acid indiceting some
The mineral determinations were made with » stereosconic

Mechanical analysis and mineral descriptions
by Ila I, Jones

calcium carbonate.

binocular microscove.

A vetrogrenhic microscone was not availsble.

. i H
Depth Color Meximum iMechanical analysis. Tyler :}ineral content of
isize of :Scrcens, using 50 Grams, vet | 28 to 100 fraction
vebbles imethod S
(length) i Ourrtz
iRetained Passing #nd
......... ..on.28.......R8..40..100.....100.......;.quartzite Feldsper Other......
(feet) (inches); 4 4 I 4
5 : Reddish~ 3/5 i L2 28 30 65 15 20
brovp : i L et reerssamneessbesisenesseser e a e et e senes
"1 Redd i shai Ty g™ 22 18 65 15 20
DL OWn e
15 : Brownish 1/2 ug S I ¢4 50 15 35
. buff S R
T R E 17 fa SRRV ST s T & i 56
"25 P Buff 11/2 i 1 21 18 60 15 25
30 | Buff 3/U 38 20 4o 55 15 10
35 i Buff 1/b be 21 37 60 15 25
40 iReddish~i 34 i 33 23 Ly 65 15 {20
i buff.
45 :Brownish< 3/4 : Lo 22 38 55 . 15 30
SR .. - - -
50 : Brownish- a
L= S 3[4 i 1‘:3 17 34 BB 15 20
7655 i Reddish~ 34 19 37 s 15 20
_____ . buff N
60 {Reddish- /5 | 46 19 35 Ao 15 25
buff :
k05 - Reddieh"i '7/8 i~ k2 £18 - O YRO TR 15 135
3% & SN SOOI SUURSTOOUE WO RS SU S AU NS S
70 iBrownish-i 3/U4 13 21 TS 70 10 i 20
_ buff S WU R
715 i Brownish~i /i Ui 2n 119 €0 15 i 25
! buff ;
RO Hedd {sh- g 21 18 A0 15 ‘25
- ;..buff _ vyt
85 iReddish- i 1/4 i W P21 P38 an 13 -4
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- g

Devnth
(feet) Remarks
5 Cemented conglomerate of sand, silt, and clay, with angular vpebbles
of schist, granite and quartzite. Some pebbles coated with celiche.
10 Sane as above. Kaoclin coats many grains of cuartz.
15 Pink ouartzite is angular while the larger schist and grenitic rock
o fragments are slightly rounded.
20 Epidote 18 an ever present mineral, along with quartz, feldspar and
mica. Fewer pebbles. Some sre of basic igneous composition.
5 Larger pebbles somewhat rounded, many of which are freshly broken.
Limonite stains are frecuent in the samples.
“a Some of the ouartz grains are rounded and frosted. Derk minerals are
g f00AANE, Caliche cement.
e Firmly cemented with caliche.
40  Sericite specks visible in all the ssmples. Some of the larger .
,,,,, , _ nebbles are well-rounded schists.
L5 A few pink cuertzite pebbleas have their corners slightly Tou
. » Some pink feldspars present.
50 Some yellow-tinted cuartz is visible, also the clear and milky
varieties. Disbase and diorite pebbles are sub-angular.
55 Many of the ousrtz greins have black inclusions. The feldspars are
somewhat rounded at this depth.
60 Chalcedony is present. Pebbles are commosed of schist, granite and
ol - quartezite. - < RN *q»,k;gw' R Y
65 Sericite-quartz-schist. Vany nebbles ore freshly broken in the '
drilling of the well.
70 Some reddish-colored quartzite. Also tourmaline. The pebbles are
buff quartzite, granite, schist, and basalt.
[ Eoidote is inveriably present in all the above samples associated with
5ranites. A basalt pebble is vartly rounded.
80 The quartzite is colored nink, white, buff, clear, or red. A freshly
broken diorite fragment has red iron stain.
gy Phe “feéldspars are white, pink, or clear. Sore rounding of the

miner~ls.
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Table 3. Logs of wells in the Upper Pinnl Creeck srea-Cont,

Depth: Color Maximunm :Mechanicrl analysis. Tyler : Miner»l content of

f:-:ize of i Screens, using 50 Grems, wet: 28 to 100 fraction
pebbles imethod Quartz

{length): Retained 28 to 100 Passing and

% on.28 2100 cvartzite Feldspar Other

(foot) (inches); % @ % % £ 0 %5 %

90 :Brownishi 1/4 37 25 38 | €0 15 25
. buff :

gy Brownishi IfETTUE 14 4 I C R
buff

100 to 125 No samples: -

125 Brownish- 1 i 69 13 18 60 15 |25
oo buff i % :
130 Brownish< TifUTTBY 18 31 €0 100 30
B dbuff i .. R :
135 Brownish-i 1/2 51 17 32 50 15 i
“ buff Cceesesessenenetr s senesenee
140 ‘Brownish- 172 i 87 17 26 50 ;10 )
buff :
145 Brownish-i 1/2 ¢ %0 19 1 50 Fwm
buff ?
150 iBrownish-i 1/2 i Rl 17 32 50 . 10
A% 3 SSSNUR SOURSOE SN S ;
155 " Buff A VER T 2T 0 10 ; u0

~)‘:
N

...........

§ &§ &

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

160 Buff 11/4 i 6 16 ol L5 .15

165 éurf T o 17 129 s 15

Lo
: 4o
170 Surt /2 | 63 13 2 i 15 Cig
@f"iis'iéﬁff.' . y ~és.f ‘ »15 e 45 | 15 : lo
180 Buff 1/3 58 15 7 55 10 | 35

.....

185 Baft 3 70 11 . 19 55 110 35

. 190 Buff~-  11/2 i T4 10 16 6 o 130
‘ " brownish A ; -
195 Buff “1787TRE i5 ‘19 5% 110 35

200 tp 320 No samples

320 Grey- fa 32 N 2h 50 15 js
. | buff s L 3

385 "Ho sample : ) ;
330 Grey § 3/4 5 75 120 50 P15 35

‘-...335“...\3&‘:....é‘-v‘..;“b-.{,:£}...-:%.:....., 3: 3 29 see f§6...8 . 55 ...-..%-..-..ié..,u.“.un .c-.3-5...........-.-;.....-.......
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Depth
(feet) Remarks

an Rounded granules of buff-colored limestone. Angular kaolin fragments.
Biotite in six-sided nlates.

95 Schist, ouartzite, basalt, diorite and granitic rock fragments. Buff
colored limestone. Larger and more abundant angular nebbdles.

100 to 125 Wo sammles

125 Contains many angular granitic ovebdles snd less silt and clay. Other

B recognizable rock tynes are aquartzite, dasalt, diorite, and schist.

130 Fewer vebbles and more silt and clay apnear at this denth. Gneiss
fragments and basic igneous rocks are nresent.

135 Angular chert, sub-angular qu~rtzite and basmalt. The more rounded
granitic pebbles are coated with caliche.

140 Dark minerals morc abundant at this denth. Cemented.

145 Knelin., Organic meterial (twigs, etc.) cemented with limonite.

150 Metamorohic minerals nrecsent. Caliche coats many of the larger
pedbbles. Quartzite, limestone, gneiss, basalt, schist and diorite.
155 Quartzite, little granite, cherts of various colors, her~tite,
g DOGREYItE And limonite.
160 iany pebbles. Not as well cemented as sbove.

165 Quartzite, chert, basalt, granite. Most of the mica minersls ore
fresh.

170 Kaolin, chert, and granitic tyve rocks. Asbestos present. Many
celiche-coated quartzites of various colors.

175 Fewer schists. Grey ouartzite snd granttic typos of‘uebbles
nredominate. Some cherts.

180 More of the rocks show weathering and rounding. Brown limestone. th

oes000e00e.

&5 The micas sre black, white, green, ~nd brown. Pebbles sre larger,
Quartzite nredominates. Dark grey limestone.

190 Pebbles are abundant. Quartzites of various colors, granite, besalt,
chert, and a few schistose rocks.

195 Many nebbles and granules (grevel).

200 to 320 No samples

320 Some of the rounded auartz grains are stained red with iren-oxide. Mo
pebbles apvenr in this sandy swecimen. Dark grey sand grains abundant.

325 No sample.

330 Biotite in six-sided plntes. White, vink, colorless and yellow ouartz.
The semple is A medium coarse sand, subangular, with a few pebdbdles.

335 Finer sand, much silt »nd clay, rounded to sub-angular grains.

FELIEE 3
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Table 3. Logs of wells in the Upper Pinal Creek nrea-Cont.

Deotﬁ Color ﬁnximumg Mechanical snalysis. Tyler : Mineral content of
size of | Screens, using S0 Grrms, wet : 28 to 100 fraction
pebbles | method : . Quertz
(length) Retained Pagsing: and
BB e 5. 12,300 100........auartzite. Teldspar. Qther......
(feet) (1nchesz . % % % % % § 4
340 Grey-buff, - i 29 3 37 50 10 4o
IO A P S SO R N S
480" No sAmpie: i
395 1 grey - -3e 6 . 70 5 25
360 Buff grey - 4y 37 ; 15 So 5 35
365" Ho samplel ' V )
30 Grey buff - 35 51 1b 70 5 25

Summary

The entire well appears to have been drilled in a more or less cerented
conglomerate with occasionsl layers of sand #nd silt. Most of the vnebbles
are angular, even when not shattered by drilling, but some round to sub-
angular vebbles sre found in 2lmost every sammle. The lorgest nebbles snd
the softest pebbles rre the most rounded. The larger-éized constituents,
the pebbles, are composed of schist; vein querrtz; cherts of various shédes
(may be flint in part): nusrtzites colored pink, white, buff, grey, or
red; granitic rocks of grey, white or ovink cclors; some buff and derk
grey lirmestone; dark besalt and other wvolcanic rocks; » little tuff; snd
a few shales, The smaller-sized constituents are granules and sand
grains composed of minera1§ vhich normrlly meake up granites nand the other
rocks mentioned above. Quartz and feldspar are the most abundant minerals
of the sand-grain size and At some depths they have black inclusions. The
cement is calcium carbpnate. with subordinnte iron oxide. Some orgrnic
remains are nresent, such as twigs, and some angular fragrents of kaolin

appear at » few levels.
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Denth ,
(feet) Renerks

U0 The minerals ~re generally rounded. Some of the quartz s»nd grains
have red iron stains through them. Other ouartz grains have dlack
inclusions, Feldspar is kaolinized.

U5 No sample.

588 K1Y sAnd-~grain size or smaller. Some quartzite granules are

360 The"igrgest graenule is two millimeters long. Some of the quertsz
grains are entirely rounded.,

365  No sammle

370 All are of sand-grain size or sm~ller., Much chert in various
colors.

¢

The samples from 100 to 125 feet were not submitted for laboratory
study. However, & change in the nrovortion of oebbles in relation to silt
and clay occurs between the 95— snd the 130-foot depth. The section dbegins
with the sppesrance in the 95-foot semnle of lrrger ond more abund~nt
anguler pebbles then in preceding sermnles, and ends with the 130-foot
sample containing mAny large vebbles. This wrobably indicates thﬁf'thg
section contains a good v=ter-bearing stratum, 2nd it was remorted that the
first water was struck at 105 feet.

‘ Another vossible water-beaiing stratum is indicated near the 200-foot
devth by the fact-that the vrowortion of nebbles es commered with-silts
and clays is somewhat gresnter than the average for the well. However,
semples immodintely below this depth were not submitted and its significence
therefore cannot be vositively stated.

All of the sambles below 320 feet were predominantly sandy and uncemented
a5 compared with the samples above this denth. The sample at 330 feet had

some gravel with nebbles as large as three-fourths of an inch in length.
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Table U4

Records of wells and springs in the Upper Pinal Creek -area.

. A1l wells are dug unless otherwise noted in "Remarks"

column. .

All elevations are from measurements with aneroid barometer or reported by ewner.
¥o. i Location Owner Driller Date:Altitude i‘ADep'th Diam-
com-: above i of ieter
ple-isea level well of
ted i(feet) (feet)iwell
) : (in.)
To 1 N.. R.. 15 EQ
1 | NELSE} sec. 15 | Kenneth - - im - Lg
_ -Hoopes _ - :
c/la.i NWiSE: sec. 23 | Emile Maurel:Emile Maurel - - i 93 115
To | AWLSH: sec. 22 |- West - - = 375 -
c/lc i SWiNWE sec. 23 : H. B. Maureli- Maurel 1900: - U7 ug
1d ; SWESE; sec. 23 | U. S. Bureau:0ld Dominicn i 1915:- 458 16
_ of Mines Mine
T. 1 N., R. 16 E. :
__2 ! SEISE: gec. 17 Dave Lewis - 1933: - 95 ug
3 SWiNW sec. 21 ilon Walters i~ 1930 3,685.8 120 48
7. 1 N., R. 15 E.
L ! SwiNm: gec. 26 Rose Tellez ;- 193k 150 ug
5 ido, J. A. Clark i- - 3,508 70 jus
"6 4o - Reddin i - i ) us
c/7 i SBINF} gec. 26 i A. H.BednorziA.H.Bednorz - 13,464.7 12 36
g !do,. g_&. Denny Gleasoni 1900: 3,503.1 ) 60
_9 i SEASP: gec, 26 - - doo = & vg
10 | SWASW: sec. 25 i- DeComa - - 3,516 - 48
11 :do, A.G.Cochrane;— 1914 3,495 50 iug
12 | JELNB} sec. 35 - Delbridge i- O 110 ig
' : Ge°o Fo .
13 : do. Johnson - - 3.553 - g
14 m:lml % sec. 36 i- Ice Co. - = - 78
a/ C, cylinder; B, bucket; T, Yurbine; W, ‘windmill; H, hand; E, electric
G, zasoline.

b/ N, not used; D, domestic; P, public

Ind., industrial.

supply: S, stock; I, irrigation;



Records obtained by G. E.

Ll

Hazen and S. ¥. Turner

Water level

No.: Depth of ; Date of | Pumn | Use
woter be~: mesgure-: snd of
lov land ment power: water Remarks
surface a/ b/
(feet)
1 0.7 _ Mar. 20,i C,W | N -
' 19U5
la i 6b a/ CH i D Drilled well. See log, table 3
v | 131 Y, C.E i P Drilled well. Revorted discharge,
100 gallons a minute.
lc i U7 a/ c.3 D Water remorted from diorite.
14 33.3 Aor. 12,; None | N Drilled near Pinal Creek to nump vater
1946 from mine. Reported water level 285
feet, discharge 400 gallons a minute,
1915,
Var. 11
2 90.6 1945 c,G ! D,§ | Water from sand.
3 i 96.9 do. C,¥ i D,S i Water from Gila conglomerate.
Peb. 26,
b 91.8 1945 None | W Do,
§ i 62.9 _ ido. c¥ | N Do.
6 61.5 do. BEH | N Do. -
Fedb. 23
7 0.9 1945 T,.E 1 -
8 43,3 do. None ! XY Water from Gila conglomerate.
Feb, 26,
9 110.9 1945 None | ¥ Do.
10 9.3 do. C,E N Do.
11 42,2 do. C,E I Water reoorted from limestone.
Feb. 24, ' ‘
12 81.0 1945 - N Water from Gila conglomerate.
13 71.9 do. C,H N Do .
14 21.7 do . - Ind. | Water from gravel.

c/ See table 2
d/ Water level

for analysis of water samole.

revorted.



L5

Records of wells and springs in the Upper Pinal Creek area- Continued

Jo.. Location Owner Driller Date:Altitude Depth : Diam-
com-: above iof | eter
ple-isea levelivell : of
ted :(feet) .- {feet) i well

(in.)

15 ; NBHW: sec. 36 | Southern - - - 54 180

: Pacific R.R

16 | SBIWWE sec. 36 | Inez Costa~ i- 1915:3,520.6 :60 i :60

neda

17 | SWillg sec. 36 | Ralph .  j- - 13,5u8 L9 Lg

Sandoral
T.185., B, 15 E.
18 | SEASE} sec. U4 Angelo Angelo 1909: 3,538 50 It)
. Dimeriq Dimerio
19 | SEzSEf sec. 9 - - - 3,896 i 20 ug
T. 1¥., B. 16 X,
20 | SWiSWE sec. 31 City of - - e 80 kg
Globe
-¢f2li do. do, - - 3,574 85 -
T, 1 S., R. 15 E.
22 | NWriTH: sec. 1 A.W. Bundrick- - - 30.5 | 72
23 | do. Vary E. " - iC 725 48
Bilson
2% i SECNEZ sec. 2- Caretto Bro.i- 1915 - 30 48
725 | PWESEF sec. 2 | W.E. Tuttle |W,E. Tuttle | 1917.— A
T. 1 N., R. 16 E.
26 | SWiSE} sec. 31 | Daou Packingi- - i 300 6
Co.
27 | SWiSWg sec. 32 do. - 1930: - 302 6
T?. 1 5., R. 15 E.
Hughes
c/29 icen,, sec. 11 Cnarlie Knoxi- - Q= 35 60




Records obtained by G. E.

16

Hazen and S. ?. Turner

Water level

§Pump

No. : Depth of : Date of Use
water be-; measure- : end of
lov lend ment : power : water Remearks
surface i af b/ '
(feet) : ¥
Feb, 26, : Water from gravel and send,Infiltratiof
15 20.5 1945 : C,E Ind. gallery 50 feet in length,59-54 feet.
Apr. 9, R —
16 40.6 1945 - )4 Water from Gila conglomerate.
17 17.0 Fedb. 27, i = »,I -
_1945
18 18.0 Mar. 7, :C,H D,S -
1945
19 8.t do. BH iD,S | -
20 - - B N City vwell 3. On east bank of Pinsl
__Creek. Water from Gila conglomerate.
21 17.8 Feb. 27, i - P Drilled well, City wells 1 and 2,
1945 connected witih tunnel 250 feet in
length.
22 9.7 Apr. 6, - N -
1945
23 6.4 Aor. 7, iC,E D Water from gravel.
i 1945 ,
24 12.4 do. C.E D,S Weter from Gila conglomerate.
%5 ] 13.8 " C.E D | Vater from dlorite grevel. -
26 {290 - - N Drilled well. ’ -
1 - - - N Drilled well. Did not produce water.
28 12.4 Aor. 7, iC,¥W D,S -
104
29 7.1 Anr. 6 iC,E iD -
- _i_19u5 —
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Records of wells and snrings in the Unper Pinal Creek area-Continued

Fo.! location Owner | Driller Date ;iAltitude 3’1)ep1;h Diam-
com- above of :eter
ple- irea level:well : of
ted (feet) (feet): well

(in.)
)
30 SWhSW: sec. 11 i - - = - -
31 do. C.A. Austini - Freestone i 19ult 3,789 167 g
32} SWANEY: gec, 11 T - - 3,698.L & ug
7. 1 K., R. 15 X,
33 SWANF: gec. 36 i, J. Hegani H. J. Hagan i 19U i3 AR7.k 200 6
7.16., R 15 E.
i MWW sec. 14 i ¥.A, Evans |- - %,860.3 129 72
35; NWENEL sec. 15 F. H, - - "‘ - he
Sheppard :
Harry - - 3,896 16 ug
34 NB3SEX sec. 16 Jackson
37: Lot . 11, sec. 12 :Ada Anteva | - - - 71.6 g
Chas. E. - 191k i3.677 28.1 iFO
18 SEFiWE: sec. 12 Collins
. Irwin L,
c/19; NWESE: gec, 12 | Smith, - 1942 19 6
cfuoi Su2sEl gec, 12 - iT.L. Bryanti - - 3737 70 ug
cflui do. Robert Owen: H.J. Hagan : 104N L 102 6
M. J.
cflu2: do. Van Horn | - 1915 & Lg ug
. N JOL'- Fitz"’
L3} NEISE: sec. 16 vatrick | - - M101.5 & 4g_

Ly : SWASEY} sec. 15  iJohn Belcher — - hWak7.3 P27 ug

45! NE3SEL: sec. 15 iFrenk Parker - - b 12 ug

U6: NWhSW: sec. 23 ido. Ralph Beard i - 1.080.9 W50 16
/47 SEASEE sec. 14  ido. = = 3,881 1 g
c/h8§ SBXSWE sec. 1% L. Waldman : - Freestone i - ~ 3.85 6

49! do, i~ Forrester : - - 3,803 _.%,2‘; ug



Records obtained by’ G. E.

ug

Hazen and S. F. Turner

Water level

No. Denth of ; Date of ; Pump ; Use
water be-! measure-i and of
low land ment pover ;: water Remarks
surface : af Y/
(feet)
30 - - - N Former city well, : .
- Mar. 12, Drilled well. Water from Gila
3 15.2 1945 C.E iD conglomerate.
‘ay 25,
32 6.6 BLLL - ¥ -
Avg. 7., Drilled well. See table 3 for log.
33 98.2 1945 TE i Ind, Water from gravel. ,
Apr. 7:
34 6.6 1945 €,6_{ D,S,I: Yater from Gila conzlomerate.
35 10.2 - c,G D -
Avnr. 9,
36 3.2 1945 - ) -
At)!‘. 5'
37 67.2 1045 C.E D,S,I: Yater from eravel.
38 5.5 do. C.E D,S Do.
39 i 20 - c,® : D,S Drilled well. Water from sand. .
Aor. 6. » _\
Lo 7.8 i 19§ C,6 i D,S,I: Water from cuicksend and grawsl, '
Drilled well. Yrter from caliche
I 70 ~ C,E D and sand.
L2 12.6 - C,.E i D,S,1i Water from gravel,
May 28, Owner reports well goes dry during
43 1.2 1945 - N drought.
Avor. 9,
4y 5.8 1945 c,G D,S Water from Gils conglomerate.
Avr. 10, Owvner revorts well goes dry in late
45 4.5 1945 C,H i D summer. :
Mar. 12 Drilled well. Water from diorite.
46 1.5 1945 C,6 i S Former city well,
Mey 25,
L7 2.4 1945 C,G i D -
Drilled well, Vater from Gila
g I - C,E : D,S conglomerate.
Mar. 8,
4q 4.2 1945 cC.Ei D -
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RPecords of wells and sorings in the Upper Pinal Creek ares~Continued

~

Yo.:Location Owner Driller ' Date :Altitudo | Depth ;Dism-
cor~ iebove i of eter
nle- ises level: wvell ;of
ted (feet) i'(feet):well

i : (in.)

T.15S. R. 16 %, . ¥
U. S. Dent. i H

_50 | NEANBL sec. 19 . : Aeric. L - 08,5 300 30

K1 | NWANBY sec, 29 i Chinwman  C.¥.Freelove 1970i- {60 6

?.15S., R, 15 E, : :

52_: MiASW: sec. 19 - Schniffen - 1045 3,800 {105 6
T.1N., 2 153, f : 1

53 ; SWSW sec. 25 | City of Globe H.J. Hagan : 194K - 1150 {10
T, 1 W, R. 16 E. : | '
: Caretto ; ¢ :

B4 | WB: SWE sec. 31 | Dairy do. do. | - i25 6
55 i San Cerlos IndianiSouthern : i é 5;

Reservation, Cutter Pacific R.Ri.- - i 3,194 275 12

‘T, 1 N., R, 15 E. : ]
. gf- | SWME sec. 25 IE. Mowrel & - - s -

a2/ C, cylinder; B, bucket; T, turbine; W, windmill: H, hand; E, electric;
" &, gasoline. :
3/ ¥, not used; D, domestic; P, nublic supply; S, stock:; I, irrigstion;
Ind., industrisl.
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Records obtained by G. E. Haren and S. F. Turner

X —_—
Water’ level : ;
No. | Denth of | Jate of ;| Pump : Use
water be- measure-: and : of :
low land ment nower ; water | Remarks
surface a/ b/
(feet)
Mar. 13
50 £3.3 1945 c.G_ iS58 -
5L i- - - - Drilled well.
June 21,
52 1.5 1946 None : N Drilled well.
July 19, rilled well in yard by fire tower.
53 32.2 1946 T,E P Struck water atﬁ}s-uo.so and 70 feet.
Drilled well; not commleted, July
an 60 a/ None i N 1946, See tadle 3 for log.
; Railroad well at Cytter on Sen farlos
55 | 123.6 - 7,6 Ind, Indian Reservation; along railroad &
: rileg east border of man., See table
—_— 2 for log.
- - - None i P Maurel Soring. Seep in bed 6f Pinel

Creek unstream from und~r flow dam
across creek. Flor began when dam
built in"19n"9, Measured discherge.
50 gallons 2 minute, April 11, 1Gu6,

é/ See tabtle 2 for analysis of water sammle.

d/ V=ter level revorted.
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| UPLATE 2. MAP OF UPPER PINAL GREEK (GLOBE) AREA, GilA
- . SHOWNG LOCATIONS OF WELLS AND SEEPAGE MEASUREMENTS ~ AND
CONTOURS OF THE WATER = TABLE AS OF MAY 24-25, 1945, -
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