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Geology and Ground-Water' Resources of the Upper Final GreeJc

 :>.'  .' ' ' by

0. fc. Hazen'and S. F. Turner

ABSTRACT

During 19^5 the Geological Survey, United States Department of the 

Interior, made an investigation of the geology and ground-water resources

of the TJbper Final Creek Area, Arizona. The surface 'geology .was manped,
*   i . t'J *  

the structural history was investigated and the Gila conglomerate in

particular was studied. Records were obtained of most of the wells in 

the area.. Recharge to thte ground-water reservoir was measured. 

Geophysical probe's were made- to supplement information from well logs 

regarding the tybe and thickness of beds.

I1JTBQDUCTION

  ' Scope- of'report'

This re-nort 'is based on thr results of ?>n investigation 0f the geology 

and ground-water resources of the Uoper Pinal Creek Area th?t includes 

the City of Globe, Gila County, Arizona." The' City of Globe engaged the 

consulting engineering firm of Headman, Perguson ?md Orollo pf Phoenix 

for post-war planning. : After P preliminary study of the possibilities of 

development of additional water supplies for the city, they recommended 

that the city should request the Geological Survey to investigate the 

ground-water resources of the area.

The Geological Survey in 19^-5 n»de a reconnaissance study of the 

area within a radius of ten to fifteen railf>s of Globe. As a result, TTr>per 

Pinal Creek was selected as the most promising area in which P ground- 

vater supply might be developed vrithout interfering with existing well 

fields. A relatively detailed geologic and hydro logic study was then 

made of this f»rea, as shown on plates 1 and 2.



. '»'  '. --.,. Iv«ri- i.«*V .Cooperatiqn _ c .......  . - -; f . ,,

The work was performed undpr '^. cooperative1 agreement between the 

City of Globe and the./Ut; ,6, ^(Jeological Ju^vey. It was und^r the supervision 

of Samuel F. Turner, District Engineer of the Division of Ground Water in 

the Water Resources T Br?>nclj.of-the.Geologicfi.l > purvey. N J. P. Hostetter, 

Mrs, Theda P. Shelley,.and*Miss Geraldine. M.orrJ.,s assistedv with the 

geophysical probes. -John D. Hem,.,of the Quality of Water Division in 

tire''Water. Resources Branch, analyz.ed the .watgr sanmles. The. runs of 

seepage'measurements were made by J, F. Hoptetter. phili-o f.. Fix, L. C. 

Hplwenny, J-. D. Hem, J. ,F. Hostetter and. Miss Mary J. Scott assisted in 

TS.re-Df'artrtion of the rerxjrt.

Acknowledgement s . .1 j        «

*' Generous assistance vrps rendered by the local- residents. Valuable 

information about old veils and mines .otf the region, was suirolied by many 

miners and cattlemen. The coo-oeration rendered by the City of Globe 

facilitated the-work, and in -particular, thr.nks rre due Guy V. McGoven* 

Mayor; Julipn Melton, City Engineer: and J. P. Mayer, Clerk-Treasurer, 

Dr 1.-Ernst Antevs, geologist, aided in interpreting the geology, of the 

regionur-N.' P. Peterso.ii, C. M.*-Gilbert a.nd .G. L. Quick, of .the Geologic 

Branch of the Geological $urvey, were mapping t'ne mining geology of the 

area and they cooperated fully. Officials of the Miami Copper Company 

and the Inspiration Copper Company cooperated by furnishing; well da.ta 

and -information on water levels in the mines.



J >
Previous investigations '   > 

During 1901 and the spring of 1902 the late Frederick L. Ransome, of 

the Geological Survey, investigated the geology and mineral resources of 

the Globe ouadrangle, an area about fifteen miles souare lying "between the

meridians lloV? and lll°0o' Vest longitude'and "between the'.-narallels

o ' 6 f f . . 
33 *5 and 33 30 north latitude. The results of his voile'were published

in Professional Paper 12, 1903- ^c Globe Polio', also -orepared "by 

Ransome, was published-in 190H,

Beckett described a serious /orbblem of inflow of water in the Old 

Dominion Mine that recurred in several different years. His article, 

published in the 19l6 Transactions, 'American Institute of Fining Engineers, 

volume 55» PP» 35-66, 1917» Vf*s entitled "The water -oroblem fit the Old 

Dominion Mine (Globe, Arizona)".

In 1919* Professional Paper 115, "The coTjfoer deposits of R»y and Miami, 

Arizona." by Ransome, was published by the Geological Survey. It included

results of additional field studies in 1910, 191i, 1912, 19lU, and 1916.

The Globe area slso was discussed by Ransome in Guidebook lU, 

Excursion C-l, the l6th International Geological Congress, 1933«

Other information on the geology of the ?rea is in H. H. Dartbn's 

HA resume of Arizona, geo'lbgy" published by the University of Arizona as 

Bulletin 119, Geological Series Ifo. 3,' 1925, and in a. paper on ""The 

Devonian section on Pinal Creek, Arizona", published by C. R« Stauffer in 

the Ohio Journal of Science, volume 28, pp. 253-260, 1928*

A. A. Stoyanow discussed the sedimentary rocks and geologic histoiry 

of the Globe area in two papers! "Correlation of Arizona Paleozoic 

formations", -oublished in the Bulletin of the Geological Society of 

America, volume U7, up. U^9-5Uo, 193^» and "Paleozoic T>aleograT)hy of '- 

Arizona", published in the publication cited, volume 5^» "D-D! 12S {>.12g2, 19U2.



"The Prel Cambrian ttazatzal revolution in central Arizona" by
 f-i 

Eldred D. Vilson, and published in the Bulletin of the Geological Society

of America, vol. 50, pp. Ul>ll6U, 19^9, is ifelpful also although it  '

-1 
refers to an are^ north of Globe.

Routes of travel

Globe is 6nJ the Miami branch of the Southern Pacific Railroad that 

joins the main line? at"Bowie. U. S. Highways 60 and 70 pass through J 

'Globe.- Statfe Highway 86 leads north to Roosevelt Dam. Pine and Plags'tnff . 

State' Highway 77 lewis south to Hayden, Oracle and Tucson. County roads 

sorve ranches and resorts in the vicinity. 

f '" Towns and settlements

Globe is the county seat and chief commercial center df Gila County. 

It WPS founded about 1877, ?»nd w?*s incorporated in l^fQf.^^ho. census 6f 

19^0 lists the population ^s 6,lUl. The principal industries are mining 

and ranching. Miami, vrith a IQ^O -oopulrtion of 'U, 722, lies six miles' *rc 

on Higkwsy '70r . Between the two towns are the communities of Claypool 

and Central^e^ghts and several Federal emergency housing projects. 

Twenty miles east of Globe is the Indian village of San Carlos on the 

Apache Indian* Reservation. Many homes fre located south of Globe along 

Final, Sixshootefr and Icehouse "Creeks. :. .

The1 climate of the' area is iriill and dry, lacking the high summer 

temperatures bf^th'e' lowlands and the cold5 winters of thV plat e'au region 

of the northern 'p'art of the State. During winter nfoiiths "snow* falls on

,t. f   * T '     ' ' ' -' "'!" i r .  

' tne higher 6"urt:ounding fountains and occasionally in the' city- The annual 

precipitation and mean temperature are given in table 1.
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Vegetation and agriculture

The vegetation in the vicinity of Globe is typical of the higher 

desert slopes of southern and central Arizona. The dominant tynes fonnd 

upon the slopes are creosote bush, mesquite, acacia, palo verde, snakeweed, 

yucca, and several varieties of cactus and flowering annuals (see T>1. 6). 

Hackberry, sycamore and cottonwood trees, as shown in plate ^i are found 

in the canyons of Final Creek and other nearby streams, wherr the water 

table is within reach of the roots. On the lower slones of tho Final 

Mountains are found scrub oak, juniper, manzanita, and walnut. Coniferous 

forests cover the neaks of the Final Mountains.

The principal use of the land is for grazing of cattle, although ? 

few small gardens are found' along the creeks where 'irrigation v?ater is 

available. Cattle are grazed on tha'lbvpr slopes in winter antf s-nring 

and on the higher slot>es in summer and fall.

History 'of mining

The following brief history of mining is taken chiefly from Ransome-'.  

D ' ' '
Ransorae, P. L. . Geology of .the Globe copper district. Ariz.: U, S. Geol. 
Survey Prof. Proper 12. pp. llfc-118, 1903.
Sansome. P, L., Copper .deposits of Ray an£ Miami. Ariz.: U. S. Geol.. . 
Survey Prof. Paper 115, Pts .' 19-21 * ; 1919 .

. Prospecting in t^e.yicinity .of Globe, was begun. i n. 18]! and Harabqz. 

Camp was established about four miles- northeast of Globe in 1875- ^he 

Globe claim, filed in ISJ^t later became part of ..the Old Dominion Mine. 

Most of the mining in the seventies w?»s for silver, : and although the 

presence. o£. copper ore bodies was known, their value was not realized.



In 1881 conper mining--W>s- "begun-,-" flnd?'it-continued on p smpll sc^le 

until the formrtion'of'the Old'Dominion 6b'nppny in 1888. in 1892 the 

United Globe Company'WPS orgpnized,'and'by 189& it"was in operation.

"' 'After' iqfyV' the mines <;pt Miami began to overshpdow the Globe area in 

production, and at the present time the Old Dominion Mine is no longer 

in bperption 'except as a"source of wpter sur>ply.

  . ... :'.. ... * f
"' '* Present wpter sup-ply

$iri£> i;432 the City o'f Globe has secured most of its water from the
,.  ... *., 

Old Dominion "Mine, near the north end of the city. The mine formerly
,    ; . »

produced Ifrge amounts of copper, but hps been closed since 1928. Wster 

is pumped from the mine by the N'ipmi Cormer Company for use'in its 

properties pt Mipmi, s'ix miles to the west, and a'part of the water 

produced is sold to the'City of Globe for municipal use. For every gpllon 

of t>otpble v.^ter -DUir.-oed from p depth of 800 feef'in the mine, pn eoupl

or Iprger volume of "bpd" water, -high in sulfptes, r»ust be TDurmed from

,- ., N*} ' . ..       .  i ~>,} i-' ! ' 
below 800 feet, in order to -orevent inundation of the soiircc of T>otf>ble

vrater. Moreover, the City of Globe h^s .grown ^n population to .the extent
.'* » 7 " !..'  ... ' ' "  .           . '- ''\ .,- .   

tha.t the demnnd is as high as twenty million gal Ions P month "in the' summer
  '.' . .   « y t »A «.»*>.i '  a .-.' '

time, wherepg a mpximum of only ten'rtil'lipn gallons n month cVn be'

purchased from the Mipmi Copper Company. An aMitionpl supply is obtpined 
  .r. --. '" L   jr >J . ' . *  -'  "'   '- 

from three ^wells grilled in^the yplley o^ Pinpl. Creek, about tvo miles 

south of Globe, which will produce a mpximum of six million gallons p( » ;. j .« ^* , ..."   i

month.



PHYSIOGRAPHY

2/ 
The Up-Dcr Pinal Creek Area lies in the Basin and Range Province- .

IT :
. yenneman, N. M.< Physiographic divisions of the United States: Assoc. 

Am. Geographers Annals, vol. 6, ryp. 19-98, 1916.

The City of Globe is in a northwest-trending trough, the northwestern nrrt 

being known as Pinal Creek valley, and the southeastern r>*rt as Aliso Creek 

valley* The two Darts of the trough are ser>8rated by a low alluvial divide 

about two miles southeast of Globe.. There is considerable topographic 

and geologic evidence that the divide vp.g-p* far to ihe northwest as 

Miami, in comoaratively recent time. The reversal in direction of flow in 

the Globe area was probably caused by comparatively recent upward movement 

on the southeast side of the Final Creek fault. The trongh lies between 

the Globe Hills to the northeast and the Pinal Range to the southvest 

(see ul. U). Yalloys of this tyr>c in the state were filled to a de-nth 

of as much as several thousand feet by fluviatile and lacustrine det>osits 

of Tertiary and Quaternary age. Several stream terraces were developed 

on these deposits in Quaternary time. . ! *

The Globe Hills (see pi. f>) consist of Paleozoic sedimentary rocks 

dipping rt moderate angles southwestward toward the city, and of Hesozoic 

or late Paleozoic (f) diabase. The altitude of the highest r>eak in the
4    

Globe Hills is nearly 5,000 feet, or about 1,200 feet above'the city. 

The Pinai Range, whose highest peak is 7»^50 feet above sea level,
* * '

is about seven nil$s souttiwest of Globe. The part of the range shown in 

plate 1 consists of pre-Cambrian Igneous rocks and schists separated,from 

the valley fill by a large fault. From the foot of the range, at an 

altitude of about M-,500 feet, long slopes of Tertiary and Quaternary 

deposits, dissected to a deoth of as much as several hundred feet by 

streams, extend northeastward toward the City of Globe.
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GSOLQGY . 

Hocks of the .Jfor>er ;. Final ̂...CJ*eck
** .' *'*'   ' '  

Because at the time of this investigation the Geologic Branch of tho

Geological Survey was studying the. older rocks as part of its investigation
 .,..-.: '.'-. v . .; " :* ."«-: -     .-. :, " " ' " '' : * '' 

of the ore do-oosits of the are?*, pnd "because the older rocks pro of

secondary importance in the hydrology of the nrer , they were not studied 

in detail "by the writers. The discussion of the older rocks in this 

reDort therefore is "based on the v/ork "by Ransome, with some changes "based
; .:,.    j  '.' ' . .    '    './   '    

on more recent -oaoers, rnd on reconnaissance study "by the writers. The 

Gila conglomerate^ however, wns studied in detail "because of its hydrologic

importance.
  ..    .; '  <  ' ' .:..    '" "' :  - ' ' ' .*   '   

Sedimentary rocks   -  - -- - -  '

The oldest sedimentary rocks in the rrer prc: ruartzite's, sandstones,, 

conglomerates, shrlos, pnd dolomitic limestones of the Apachb group 

cro-oping out in the Globe Hills. Those rocks are so disrupted by faulting 

th*t neither their relationships to knowri pre-Cpmbripn tfocks,'nor the 

seouence of rocks within the groutf is certpin. The uppermost beds "ere

CPlled the Troy ouartzite, Rari'sorce-- considered pll these .rocks of
. _............ :u.,:,_.-_,,:.....:.....................:.........:....:.,........: .^...........^ ........................... .................

Ransome; F. 'If.', -The coppe'r deposit* o'f'Ray'and'Mirmi, Ariz.i 'TT . S. 
Geol. Sui'vey Prof. PPt>er 115, P« 39- 19*9 

................................................ ; ........; ........... v .... v .. ;. .. v> ... .,.. .........:.. ...... ...... ...: ... ..j...,...., v,.... ..... .. ....... .. ....... ...... . ......... ......... . .  ...,

Cambrian
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As the result of later work in the Globe and nearby areas, R^nsoir-e,

Stoyanow, Wilson  ( ^nd others came to the conclusion that, although fossils

Ransome, P. L,, .General geology and summary of ore deposits, in Ore 
deposits of the Southwest; l6th Internet. Geol. Congress TT4. S. 193^« 

Guidebook lU, Excursion C-l, p. 6, 1932.

Stoyanow, A. A., Correlation of Arizona Paleozoic formations; Geol. 
Soc. America Bull. vol/Uj, pp. V62-^79, 1936 '/'' ' ,

Wilson, 3. D,, Pre-Cambrian Hazatzal revolution in central Arizona: 
Geol... So c. America Bull., vol» 50, P.

show that the Troy .ouartzite is Cambrian, the unfossiliferous remainder 

of the Apache group probrbly is pre- Cambrian, younger than the Pin?l 

schist. The Apache group as thus restricted excludes the Troy ourrtzite, 

but, because time did not permit mapping the two separately, the' geologic 

map (pi. l) shows both under the name Apache group as it wr-s originally 

u«?ed by Ransome in

Globe limestone of Rpnsome

The geologic m.^p (pi. l) «hovfs *11 Devonian. MiR«isalnr>ipn t and 

Prnnsylvanian sedimentary rocks an thr Globe limestone, as that name
  . < ! .  

WPS used originally in 1903 by Ransomr: in the Globe folio.

R/ -, "    . . 
Hansome-1 later,' from better exposures in the Ray Quadrangle south ofw """""""""" -      --        -       '     7-          -- - ---     

Ra.nsome, P. L., The copper deposits of Ray and 1'iami, Ariz . : TJ. S. 
Geol. Survey Prof. Paper 115, tjp- ^^-^8, 1919. '

the Globe area, divided these rocks into (l) the Martin limestonr, pbout 

325 feet thick, of Devonian age, and (2) the Tornado limestone, about 

1,000 fee't thick, of Car"honiferous age.

<v   .
Stoya.now  divided these rocks into four parts on the basis of his vrork

.^. .._......_ .....,...,............... . ..... ......... .. ..................... ........................... ............. . ..... ......... ... . .
Stoypnow, A. A., on. cit.. rm. 'iSg-Ugo,. ?OS, 518, 19}6
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r-nd that of others, ss follows:

Pennsylvania!! - Trpliuro limestone. 
' " "" Light gray 'line stone vith chort nbUules and bpnds .

Jbssiliferous. Lowermost Uo feet chiefly spndy stele, 950 
'  thick in ty#c* "section 6 miles epst of V/itilteimfln, Arizona, but 

thin to absent in the Globe area. The tot> is pn old erosion 
surface.

Mississitfpian - Escsbrosa limestone;-   '   * , . .' . ' . ::  . 
  Cliff-fo'rmlxfe grpy limestone. -.Jossiliferous,, l^O'ifert -thick 

in Globe Area. The origin*! thickness is unknown because the 
top is an old erosion surface. 

Devonian- ?- Lower 0-oray. lime atone* ';-. T-.   
5^ feet thick on Pln^l Greek north of. Globe. (^ feet of yellow 
shale overlain by IS feet of buff shaly limf stone 

: War tin- limestone.   /-.  -. ' .....
?71 feet thick on Pihol Creek north. of Globe, ^rpy to yellovr   
limestone pnd limy spndstone.

   -Tertiary- or -Mesozoic (?)   "         . 

" ' .......?:M$..6.$.?^   . . . * .

:' -The 'Whiteta!! conglomerate -consists of   subang^ilrr fragments of :   

diabase,, limestone, -and other rocks ranging -in size frbm s-ilt pnd sand to 

boulder^' ifiarc- than-'onr foot in difmeter. The nirteripl in thr formation   

in the northeastern -o^rt of the Globe Hills, P ou/?rter to hplf a mile 

west of U. S. Highway 60 (see. r>li .1), r"nnges.from fine-ss»nd to-oebbles 

one inch in dinmeter, but in the Irrger outcrop of thf- .fprmflftion, farther 

vest, the naterial' is 4 less sorted.' '  ' -.-

of the formation is not known. . RanBome-^ who n?»mcd the ^
....... ; ...r............................ .................. ............ ....,... 

Ransoir;e, F. L., Geology of the Globe corner district, Ariz,: IT. 3 
Geo I'."' Surrey Pr&i '. "Pa-oer '12', TDT>; -Ufv-Uy, '.-1903   - ' '

Whitetpil cAnglbinerpte, 'pfesigned V»n early norti?»ry Pge" becaupp thr de-nosit
' * * . . .'

lay on an old erosion surfrce, contained fragments of diabase believed to 

be of Mesozoic age, ' snd was : overlain by dscite "believed to be«of "ortisry 

pge, Thr Whltetfil' cengroirerpte* may be' c o ITS idrrnbly older than Ttrtiary, 

because it hns not been -nrnved that ,"11 di?b?»Re in thr rres> : is con- 

rv tenroorrn eous-, -nor. thnt the dirb^se-is Mesozoic.   - ! -.- ...' 



n
?ertiary and Ousternary

......^ll.8:...P.9.Ml?.m..(?.r. 8'.*; e

Stream, x>laya, and lake deposits of rock raterials from the rountr.ins 

fill the broad valley occupied by Pinal Creek in the vicinitv of Globe. 

These det>osits near the mountains consist of s?nd and silt filling the 

interstices between coarse, subangular rock raterial, with boulders ?>R 

much as 20 feet in diareter near the. Pinal Range, but they grade into 

pebbly sands and silts in the central -oart of the basin. Those deposits 

are believed to be more than 1,000 feet thick.

Gilbert  T>ror>osed the name, Gila conglomerate, for more than 1,000 feet'i/'""'"""""""""" '"""""""""""  - -   -      - -    - -..............................................
Gilbert, G. K., Report on the geology of portions of tfew Mexico and 
Arizona: U. S. Geol. Survey vrest of the 100th Meridian (Wheeler), 7,

of conglomerate with some sands pnd inter bedded basalts along the urroer 

.course of the Gila River and its tributaries ?bout 100 miles southeast
    -»

of Globe. He believed these beds to be of Pleistocene age.
Q/ 

Ransome^ ado-oted the name, Gil? conglomerate, for the -oost-dacite
>'    *.       .   ..  '.... ................ ................................. ..................................................... ...... ... .. ........ .. ........... ........ ............ ___ ........ . ......... .. ..

Ransome, P. L., Geology of the Globe copper 'district , Ariz.: U. S.
Geol. Survey Prof. Paper 12, TV,. 1*7-57, 1903
Ransorce, F. L., The copper deuosits of Ra.y ?nd Mipini, Ariz.: IT. S.
Geol. Survey Prof. Pat>er 115, PP» 71-7 1*. 1919-
Ransoine, 31 . L., Description of the Ray ouadrangle, Ariz.: U. S.
Geol. Survey Atlas Ray'fol. (l^o. 21). m>. .lVll; ».

deix>sit's 'in t'he* valley of Fi'nal 'Creek ««t -Globe, -and accented their age as

Pleistocene because no identifiable fossils vrere found in the deposits,

" * W/ f . "   
Later workers   in nearby areas beHeved that the deposits in vhich they

  ROSS,- C. P.V 'Geology and ore deposits of the Arava.ina. end Stanley 
mining districts, Graham County, Ariz.: U. S. Geol. Survey Bull. 
763, r>. 31, 192S. ' <; 
Gidley, J. P., Preliminary report on fossil vertebrrtes of the Sen

y».... :̂?.'..'! '!."' . s *. aro1 - ^^y ?ro-- ??ner 131;' ^. 120-l?i, 1922.
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found fossils of Pliocene age should "be correlated with lover "beds of the 

Gila. conglomerate. Thus, the age designation of the Gil? cong!6mrrate is 

novr generally accepted PS Pliocene and Pleistocene.

In the upper Pinal Creek' area the Gila conglomerate -includes all 

Tertiary and Quaternary alluvial deposits not included in the Whitetail. 

conglomerate or the Recent alluvium. In several places, such as in a 

wash between Globe and the junction of U. S. High'*ay 60 and 70 southeast 

of the city, an unconformity in these deposits exists (sep pi. 6) . It.

is probable therefore that the. deposits described -as the Gila. conglomerate
i 

ultimately may be divided into at least two formations, but in this paper

the whole is referred to a.s the Giln. conglomerates The older Gila beds, 

at least in part, -may be contemporaneous vfith the Whitetail conglomerate* 

Quaternary

Alluvium of latr» Quaternary age, consisting of silt, sand and gravel, 

wrg deposited along Pinal Creek and .its tributary channels; and also 

forms a belt. about a cuarter of a mile wide- along Russell Canyon, west 

and northwest of Olobe (see pi, l).

Igneous rocks . -,     ..

,..Madera...dip.rite. ,.

Hansoine : proposed the name Madera diorite for a. -ore-Cambrian igneous
w...........  __.._. ....._._.,...,............:........,................................_

Ransoine, P. L., .Geology of the Globe oo-oper district, Ariz.: TT. S. 
Geol. Survey Prof, paper 12, pp. ^8-65, 1903.

rock, intrusive into the Pina.l scnist in the Pinal range southwest of Globe, 

He described the- rock, as grpy .in color, .of granitic texture, and made up 

of plagioclasc feldspar, qua-rtz, and biotite mica. The rock clp-sely



resembles true granite in appearance and mode of weathering. A small 

outcrop of diorite similar to that forming many square miles of the Final 

Range was found in a wash thAt «is' -tributary to* Kellner Canyon- about ;half 

a mile above the 'junctibn of Keener Canyon with Icehouse Canyon, and 

about two wiles from the major fault bounding the front of the range 

(see pi. l). The outcrop is truncated on the southwest by a normal   *
Q . ' t #..«.-.-

fault dipping-75 toward' the Final -Range,- and is.-part of .th'e ^re-Gila. 

bedrock surface*

Another'body of diorite was found on the east side of-Final Creek : 

half a mile below the junction with ^ixshocter Canyon,-and about one 

mile from the frontal fault of the range.

A third-small body of diorite was found in the Globe' Hills :a.bout a 

quartet of a mile north of Globe.  '

I ^e so zoic or l?te Pa.leozoic (?)

^Diahase v '  .' --    . -    . ,

Bansome-^- described as of probable'Me so zoic age a diabase that is

Ransome, P. L., op. cit., pp. 80-g6.........................................................._....................,................'...........,........................................................... *..... .....................................................

intrusive into the Paleozoic sedimentary rocks of the Final Range and 

Globe Hills. It-is especially conanon as sills in the limestone-of the
s

Apache group. He described the diabase as a tough, dark-grey crystalline 

rock of medium grain made up of pla^ioclase* feldspar,- kugite, aJid * 

magnitite. 'iocally' the rock is either fine-grained-or coarsely* crystalline 

and the coarser varieties are especially'tough. The outcrops are 

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

Dacite .

Light .pinkish-gray dacite, a volcanic rock, crops out plong 'the 

southwest margin of the 0101)6.. Kill's, as well.a-s -.in .many places in the 

other nearby mountain ran^es,r Sansome-^' described the rock as consisting

Ransome, F. L., OD. cit., pp. 88-95*
Ransorae, 3P.: L. , TJie. copper deposits 'of Ray pnd Miami . Ariz.; !T, S".
Geol. Survey Prof . Pacer 115. *>  8-71,

of P more or less glassy groundmass enclosing numerous phenocrysts of 

t>lflgioclase feldspar and snail six-sided plntes-of biotite mica. Locally, 

small fragments of other rocks, are Included   in- the .dacite, and diabase 

is particularly abunjlant among these. In some places r d?»ik-gray .glassy 

variety of the rock occurs i»t the base of the dpcite flows., *>nd bedded '  

dacitic-. tuf-fs; ^rc -DrjErscnt lac^lly bc-lo^ the- glpssy rock. The thickness 

of the dacitic series was estimated ns moxe thnn 1,000 feet. TKe. d?cite 

wepthers characteristicplly into large bbiilders. Rrnsoiflc belie.ved: the 

dncite probably is of Tertirry r>ge, ^Ithou^h no direct proof vfcg found.

Basalt
r

A. small body of basalt, possibly of Ou^ternpry age. crows out nepr 

the top of a hill along- U, 'i.v Highvrny 60 about tvo -?nd-r h?lf-.mile,s. east 

of Globe, (see pi,, l). .The basalt rcrqbPbly lies on. denoedtpr of, the: Gl^p.   

conglp.merate , and is overlain by well rounded s.tr earn -gravels possibly. 

deposited- by the-. Salt River as described.- later in this : .report.
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J^etamorphic rocks

....l!ri e-t(^]BJbrlp.n ii

Pi.rial, s|ch is t 

Ransome described the Final schist, the oldest rock of the Slobe area,

Ransome, P. L., Geology of the Globe cor>prr district, Ariz.: U. S, 
Geol. Survey Prof. Paper 12, pp. 2V38, 19^3

as light-grey to "bluish-gray, fine-grained sericitic schist, and quartz-

muscovite schist. A large -oart of the Final Range southyest f of Globe is
. .......     i ' !   *'.*.'

made up of the Final schist intimately associated with the Madera diorite

The mountain ra.nges of the Globe region trend northwest, and apparently . 

pre controlled by northwest- trending faults, although in many nieces

northeast- trending faults are numerous. The mountain ranges are separated

15/ by valloys also controlled by faults. Ransome-^' srid that northenst- trending

W -~:--'-- - -- -- - -- ---  --   ------- -    ..------....-.--.-.--.-._-_--.-....
Ransom^, P. L. , The cot>pef deposit? of Ray and Miami, Ariz.J U. S. 
Geol. Survey Prof . Paper 115, fig- ,5. P- #2, 1919,

normal faults dominate- the structure of the Globe Hills . 'He described the

faults «s having 'dropped dovrnwrrcUooiriting x^dges 'or segments of younger
... i6/ . 

rocks bet*<eeri upvard-T5oiriting wedges of older rocks. Ransome rlso
_..........,..,.,...................................,,....................,....................,......

Ransome, 7. L. , op cit. , p. 77»
Ransome, P. L. , Goology at Olobe, Ariz.": Min. and Sci. Press,. p.
February 12, 1910. -..-..

described a fault as having thrust pre-Cambriari diorite over Tertiary 

dacite along a plane dipping 37 southwest. This occurred prior to 

deposition of the Gila conglomerate. This fault shattered a.ll the adjacent 

rocks, as is shown in diorite in Copper Canyon, and along U. S. Highwo.y 60 

and 70' hear the mine rescue station at the north edge of Globe (see pi. 7).
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The width of the thrust fault ID lock is unknown, "but in Cop-oer Canyon the 

crushed diorite is exnosed for o. distance of one-eighth mile pt right 

angles to the strike of the fault. ,The fault disppt>eprs to the 'southeast

under the Gil* conglomerpte.
... ».   .... 

The Pinal Range southwest of Globe is "bounded "by a normal* fault that

dips 85 northeast and has a zone of kaolin as nuch PS 50 feet vide. The

conglomerate lies against this fault surface at many places (see pi, l) 

Several faults, also marked locally by kaolin,^ trend northwestward in the 

Grila conglomerate between the range front and Globe (see T>1. 1 and fig. l), 

and they -orobably represent the more recent displacements on old faults in 

the buried pre-Gila rocks. The Gilp conglomerate also is cut by many other

faults that have resulted from cbmoaction of the Gilp deposits (see til. 8).
,   » '    vt   ;.   *   - - . '   ,  . 

These faults are small and strike in vprious directions. Faults in the

Gilp conglomerpte pre of especial inmortpnce because they may impede the 

movement of ground water... , . . .

Geologic history

The sedimentpry rocks of the Aoache group rest on an .erosion surfpce»' ' . ."''' ,'

of the Pinal schist and -ore- Cambrian intrusive rocks. This unconformity 

indicptes a long. t>eriod of erosion in .r> re- Cambrian time. A period of 

erosion Plso followed der>osition of the Appche rocks, and the Troy 

quartzite was deposited on this surfaqe. 'The ' p.bsence o'f known Ordovicip.n 

and Siluripn rocks indicates another -oeriod of erosion r>rior to deposition 

of the Devonipii, Mississiripian,. pnd JPennsylvpnian rocks.

Little is known of the geologic history of the Globe prea from Permian

to early Tertiary tine. Diabase invaded the older rocks during this time,1 . , . -    .  

and the Vhiteta.il conglomerate, containing fragments of the diabase and 

other rocks, was de-oosited on an erosion surfpce developed on the diabase 

and older rocks. Mountain ranges and valleys that *rere bounded by faults
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developed at the end of the Mesozoic and the early Tertiary, and 

eruptions 'of daclte piid dacitic ash occurred in the Tertiary. During the 

Tertiary period rock waste that was deposited in the valleys formed the 

denosits in the lower part of the Grila conglomerate. Renewed uplift of 

the mountains in l?te Teriary time accelerated deposition of rock waste 

in the valleys, and formed the younger part of the Oila conglomerate, 

which is presumably of Pleistocene age. Subsequently, the streams of the 

region deposited alluvium along their' courses.

Many changes have occurred in the drainage system of the Globe area, 

but all of the details ere not known. It is believed that the Upper Final 

Creek 'Area, from Miami' south, formerly drained down Aliso Creek to the 

G-ila River. Upward movement along the Pinal Creek fault caused the

direction of drainage to be reversed. Several terraces were formed in
   . *   

the Gila deposits, Presumably in late Pleistocene time'.

Source of l rock 'materials in the Gala conglomerate

'The Oila' conglomerate ""on the northeast flank of the Pinal Range, 

south-west o'f Olooc, contains "boulders more' than 20 feet in diameter 

(see pi. 9)V Many* large \xj\iliers' wer'e found 'in these deposits along Pinal 

Creek and along Icehouse' Canyon <: to their junction 3i miles from the bed­ 

rock: of the!- Pinal Range'. * tfhe debre*asfe 'in* size of rock fragments in the 

formation down* Russell Canyon Is BO much more rauid "than on Pinal Creek 

that few rocks larger than six inches* in diameter can be found two miles 

from the mountains.   '{'-.'..    ..-  "- *

Much 'diorite was 'iPouhd in the 'lower erobsures of -the Gila conglomerate.
r ,   '    'l -"-..-   ,' '»'

The diorite disintegrates "readily; especially under cover of'othrr materials

and in the presence of Considerable moisture, into fine infterinl surrounding
... , . .   ' ' . ;"   i   

a small Central core tn'at simulates a' stro^m- rounded boulder (see pi. 10).
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However, the presence of rocks of other types Usually shows that such 

material did not develop from the disintegration of bedrock. Final schist 

makes UP most of the rock materials in the upper part of the Gila ' 

conglomerate, aDpprently because the diorite has disintegrated. The Gila 

conglomerate throughout the area, contains many boulcters of: nuartzite, 4 

although no quartzite remains in pla'ce on the northeast side of Final 

Peak. Boulders of quartzite up to 10 'feet in diameter were seen in the : 

lower parts of Final Creek and Icehouse Ca.nyon, ' : '

Subangulat fragments of diorite,' schist, and quartzite, probably ;
  »

derived from the Final Range, and usually less than a foot in diameter, 

are the principal rock materials in the Gila conglomerate south f»nd south­ 

west of Globe. Northwest and southeast of the city, 'however, the Gila 

deposit^ contain subangular fragments of ouartzite, limestone, and diabase 

of somewhat smaller svera.ge diameter (see pi. 11). Those materials 

probably came from the Globe Kills ; An angular unconformity in the Gilp 

conglomerate, with the underlying beds tilted to the soutfr'^st at a 

moderate angle, is exposed in Ruiz Canyon', a short distance a-bove- the 

.junction with Final Creek at the south edge of Globe. The overlying beds 

were traced southwestward along Final Creek and its tributaries, to within 

two miles of the Final Range. The dip of these beds is approximately 

parallel to the present stream gradient. .

Well-rounded gravels were found in the uppermost 1 beds : of the Gila 

conglomerate or lying on them, about two miles 'southeast' of 'Globe and 

one-half mile north of U> S. Highway 70 (see pis. 5 *a& 12)   These 

gravels are similar to those found in the valley of the Salt River and were 

probably Irought into this a.rea by the Salt 'River or some other major 

stream. They were not brought in by the Gila River because certain rock
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tyoes commonly found in the gravels of the Gil* River could not be found

in these gravels, tfhere is reason to "believe from certain rock tyt>es 

found in the uifoettnost beds of the Gila conglomerate northwest of ftlo'b- 

that the drainage as far northwest as Miami formerly WPS to the* G-ila. 

River to the'southeast.

  '  ' ''GHOUliD-WATER RESOURCES ' ' 

Igneous arid' ipejtamor'phic rocks

The Tinal schist and Madera diorite of the Final Mountains are not 

sufficiently porous or -oermeable to store or transmit ground water to 

lower elevations. A large -osrt of the -oreciDitation occuring on the 

Eountains is carried to the valley as runoff, pud the balance is evaporated 

from the surface or utilized by the vegetation. However, a few inter­ 

mittent springs and shallow wells, in these areas pro used to surynly public 

recreation areas and ranches in the mountains.

The diabase found in the Globe Hills is nearly impermeable and is not 

conducive to collection and rovement of ground v^ter exceut where it is 

fractured. ....

The dacite found in the Globe Hills probably transmits very little 

ground water from areas of recharge to the centor of ^he valley or to 

more ijermeable beds. There are no wells or surings known which derive 

their sutroly from dacite beds, but it is reported that the water found

at the 12th level in the Old Dominion Mine is partly discharged from beds* ' fj

of fractured dacite.



Older sedimentary rocks 

The rocks of the Apache group and the Troy miartzite fire sufficiently
' '   .!

fractured to carry water underground frorc the Globe Hills. A few small

springs and 6eet>s on the northern flank of the Globe Hills airoarently
  «  >  .   c. .

derive their water from these rocks, and water also enters the Old Dominion 

Mne from them. The Paleozoic limestones are sufficiently cavernous and

fractured to serve as aquifers, or water-bearing formations. A r>art of the
'..'* . ' v . . . .t    

water in the Old Dominion Mine is said to enter the undergromd workings

from these limestones.
.     «.   .-     . . .   .   (   ....  *         * 

Beckett 'states that water enters the Old Dominion Mine from two

Beckett, P. G,, The vater problem at the Old Dominion Mine: Vol. *>?r 
Trans., 1916, AIME, 1917, DD. VM56.

sources, namely, "East Side water" and "West Side vater". He explains that 

water entering the east side of the mine amounted to between 1,500,000 and 

2,000,000 gallons a day for many years, that it WPS mineralised, and 

that it-entered the mine'  through fractured Paleozoic and t> re-Cambrian rocks. 

This water entered the mine at successively lower levels as the workings 

become deeper, and thus each' new level would drain the levels above. 

Beckett measured the temperature of the water as 90 p. An'analysis of the 

water is given in table 2. ....--.

Two wells in the Globe area w^re reported to derive their water from 

limestones (see analyses, table 2). t(?ell la, on the bank of Maurel *rash, 

northwest of Globe, was reoorted to produce 15 gallons a minute from a 

limestone underlying diorite at a der>th of 37 feet (see log, table ^), 

Well 11, near Pinal Creek at the west edge of Globe, was reported to -oroduce 

tvf<j gallons a minute from limestone at 2f>-50 feet.

The Whitetail conglomerate is so nearly impermeable tha.t it cannot be 

considered a wrter-bearing formation.



conglomerate

The Gila conglomerate is in some places so poorly sorted that it will 

deliver little or no water to wells penetrating it. However, there was some 

sorting of the fill materials deposited in front of large canyons that

existed in the mountains at the time the Gila conglomerate w?»s deposited.
t

This is proved by the fact that several ranch wells in the area have obtained 

water from beds in the Gila conglomerate, and a large amount of water was 

obtained from wells in the formation in the Kiriai Basin. ?he fret that 

permeable zones are not present in all parts of the Gila conglomerate is 

shown by several deep wells that have failed to secure adequate water 

supplies.

Most of the water found in the Gil* conglomerate is derived from runoff 

from rains and melting snows in the surrounding mountains {see pi. 3)* 

Most of this runoff occurs in spring and early summer. At thi«* season all 

the creeks draining from the mountains flov steadily for several months. 

A part of this flow sinks through the Recent alluvium of the stream channels 

and thus recharges the more permeable beds of the Gila conglomerate lying 

beneath. 

Occurrence of ground water ' - .

Plate 1 shows a probable fault along Final Creek that, although offset 

along the frontal fault of the Pina.l Range, apparently controlled the course 

of Final Creek for a long time, thereby causing deposition of materials, 

coarser than elsewhere along the mountain front. This resulted in more 

permeable beds in the Gila conglomerate »long Final Creek and immediately 

to the west. Veils 31, 39»  Ul, and Ug (see pi. 2 and table U) proba.bly 

obtain the major part of their water from the permeable beds of the Gila 

near the Final Mountains. .They'have a much more nearly constant supply of 

than do the shallow wells in the fill of the creek bottoms. Wells



26 and 27 that lie east of the t>roVble fault plso *re in the Oil? conglom­ 

erate, but they-were unproductive.

Veils **, 6, B^-10, 12, 1"5, 16, 20, 21, *nd W all lie in the vicinity 

of Globe, .and all .derive water from the Gilr conglomerate. Mnny of the.se 

wells are *ot in use because their owners now obtain water from the city 

supply. - '

Maurel Spring, (see analysis, t^ble 2) is reported to -nroduce from -|50 

to 200 gallons a minute', in -Irrge p?»rt- from the Recent alluvium ?»nd .nossibl 

some from the Gila conglomerate. It is located rt f. concrete cut-off wall 

that WPS built on bedrock across Pinnl. Creek in 1909.  Jjong-.time residents 

of Globe re-nort that the spring started to flow vhen this cut-off wall VPS 

built. -. {The* vnf»-ii was constructed, by the Old. Dominion fining Comprny in an 

ftterpt .to divert water from their-mine "by crrrying the under.flov pf Pin-^l 

Creek through ^ flume. tor a-point 2, "=500 feet downstream.

The wf»ter found in the west end of the Old Dominion Mine is very

similar in ruality to water from the G-ilr conglomerpte (see table 2).

I?/ 
According to Beckett-^-, ^re-cambrian diorite h^s been overthrust above

Beckett, P. G., The water problem of the Old Dominion Mine: Vol. 
., 1916, AIME, 1917, pp.

Tertiary dacite in the west end of the mine, beneath Final Creek. The 

Recent alluvium of the creek atjivrently rests directly on diorite here.
 * .' - - - . f .

Water entered this end of the mine through frpctured d^cite in 1PO6, 
, .  .,..»... , .   .

it has continued to enter in the vicinity of the 12th level until the

present day. The water was rerx>rted by Beckett to be f>5 P., and thus
. :   .   . 7-   

must hpve been percolating dovmward vrhen it entered the mine workings.

Since the low dam across Final Creek and the 2,300 feet of flume plong 

the creek did not decreaso the flow in the mine, the source must be
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permeable beds in the Gila conglomerate which are in contact vrith the 

fault zone to the west of Final Creek.

tfell 33 was completed in 19U5 (see log, table 3). It is on a. mesa 

overlooking Final Creek and about. .^00 feet .southwest of the creek. It is 

located in a series .of faults .in the Gila conglomerate that strike 

approximately parallel .with the course of-final Creek (see i>l. g). This 

structure tends to obstruct movement of the grp,und water, as the water 

level rose 10 feet when the aquifer,was, tapped, and now stands about level 

with the channel of Final Creek. , - .

Well 20,. City of Globe well "*, is on. the east bank of Final Creek near 

the junction of Icehouse .Greek. It is about 80 feet in depth and is 

cemented nearly to the bottom. Well 21, about 50 feet west of Final Creek, 

Is actually two wells, which are connected with a tunnel. City well 2, 

the southernmost of these, is 235 feet in depth. A tunnel from it extends 

Uo feet towards the-creek, at.a .depth of about 230.feet. Another tunnel, 

at n depth of-pbout 60 feet, connects, it with city well 1. City well 1 

is at a lower;elevation then, oi-ty. well £..*nd was dug to 85 feet. These 

three wells .derive.most -of their water from the Gila conglomerate.

Wel;l Ib is reported to produce 100 gallons a "minute and to furnish 

water for 200 famil-ies. It is located near. Central Heights, about two 

miles nor-thwest from Globe. It.is- 375 feet in depth and is re-oorted to 

derive it-a-water from T>ermea]WLe. *sec.t.ioiMs pf: tthef Gil»xson^lomerate.

In the vicinity of Cutter.,, eight luil^es southeast of G^obe, the 

Southern Pacific Railroad owns .a well .which struck ^water a.^ about 252 feet 

(see log,-tal|le 3)- «^ne derj^h of. the; well is .275 feet and the elevation 

at the ground surface is 3,19** feet. The retx>rted^de-oth to the wnter 

level is 12U feet.
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Water-table contours'

The wells used for slotting contour's   oif'tMe wfeteV ta^le (see'bl. 1'2) 

were all located'neeir major "'strewn channel«, wlih'Wde areas between 

where no veils had been drilled. Thus, the'water table'cttuld hot "be 

accurately slotted. However/ She'contours do "show that thre Vp.ter table" 

slopes from the Pinal Fountains toward1' the City of GFifrbeV thence northwest 

along the course of Pinal Cr'eek. The *lo75e of the- ^a'ble is atees *long 

Hussell Canyon, indicating either1 a lower neraeability or a greater rate 

of recharge than in the vicinity of Pinrl'Creek. ?He size of the rock 

materials near Russell Canyon suggest the first alternative to be nore 

likely. 

Sround-water reservoir * ' * .   . .

The area of (ills' conglomerate drained by Pinal'Creek pnd its '  

tributaries aliove Globe is about twelve souare miles. The area in the 

Pinfll Mountains th*t contributes r\inoff to Pin^l Creek i« also about 

twelve sauare miles. The 'T^ttrrn of faulting ^nd 'thr grnpral south^p«t 

dir> in the Gila conglomerate have > 'tendency to rVtrrd the flow of ground 

water ndrthea«t from the Pinal Mountains. !'ovew*^nt townr'd 'the :<?a«t is' 7 

restricted :<by the probable fault along Pinal Creek. The -oattcrn of 

northwest trending, rjarpiliel' faults in the (Jil*^-congldrterate from the 

mouth of Icehousp. Canyon extending northvest as ^fa'r as-"exposures' 'have 

been found, tend to force ground water to move down the valley to the  l 

west of Pinal Creek. It is' eventually forced'to' the surface pt the narrows 

in Pinal Creek, about 15 teiles downstream from Globe;' ' : '- 

Recharge ' '    /   ,

Measurements' ' ' '

Seepage measurements» to determine where recharge from sur'face-wter 

flow to the ground-wpter reservoir occurred in the ITT>t>er Pinrl Creek Area,
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were aade during the first part of April 19^5. The locations of the points 

where measurements were made are shown on plate 2 and the results are given

in table 5» Water from melting snows and spring rains had been flowing in
  i -       ," :'-. 

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

Kellner Canyon, and hussell Canyon for several weeks. From April 6,
'     :.- '.       /,  

to April 13, 19^5 inclusive, 2 sets of measurements were made, totaling ^3 
           . . -   ".'.-  (      ;.

measurements along the five creeks. The measurements were divided as

follows: Final Creek 11, Sixshooter Canyon 6, Icehouse Canyon 12 (includes 

one measurement of a small diversion canal), Kellner Canyon 6, and Kussell

Canyon 8.
  *  1 

Results

Final Creejc lost in flow throughout the section measured, with the 

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

greatest rate of loss occurred near the mouth of Sixshooter Csnycn. The 

net losses oetween stations P-5 and F-l were 1.2 and 0.9 cuoic feet per 

second on April 7 and 13, respectively.

Sixshooter Canyon usually gained in flow, except for a small loss

oetween stations S-3 and S-2 on April 13. Icehouse Canyon gained in flow
i ,   

April 6 and lost in flow April 13. Kellner Canyon showed practically no

change in flow.
* * *"v

Russell Canyon lost in flow throughout its course, the loss being 

greatest in the reach from station R-2 to station R-i.. The net loss vac 

1.7 and l»b cubic feet per second on April 7 and 13, respectively. Surface

flow disappeared entirely about one-half mile downstream from station R-l.
'   '  * ."  

It is pro oa Die that the measurements made on April 7 and 13 gave about

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

flowing continuously for two to three months prior to the measurements, and 

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

of water that could be transmitted toward the discharge areas.
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Natural discharge
^ ^ (

Most of the underflow of the ground-water basin of Un-oer Final Creek
» '   -   

is forced to the surface 'as flow of the creek at Springle Ranch, about 15
   . * 

miles downstream from 'Globe. At this point in the valley several large
«  «*

wells withdraw 1,500 to 2iOOO 'gallons a minute for use in the mines and

mills at Miami'.  '  <  r  ''"  *'

   ' . 
On ^arch 28, 19^5 \here was no surface flov in Final Creek for about

-. ,- .-;.-    ''    * ' "'-'''' 
10 miles below (Jlobe and the creek had "be fin dry in this reach for at least

. s*i* '*:>      
several weeks'. Surface flow started in the* creek tv»o to three miles above

the narrows at the pumping plant at St>r ingle Ranch and the amount of flow 

increased to a maximum of eight second- feet or 3.600 gallons a minute past
! '. .«

the punroing plant. About 2,000 gallons per minute was being pumped from

the wells and it was estimated that the underflow through the Recent
i

alluvium past the plant at that time was between one and t"o thousand 

gallons per "minute. This estimate is based on the effective width and

depth of water-bearing material, as obtained from the logs of the vrells
, .. t   '   

at the pumping plant; the hydraulic gradient of the bed of the stream
 ..;..     ' ' :% - J : "  ' '-' ; 

through the narrows; and the permea'bility of the water-bearing material,
, ; ... ' -'Q^ '  '

as estimated from the water pro'duced by the wells and laboratory tests on

one sample of creek-bed material taken several miles upstream. These data
- -.-. 19/ 

 ere applied to* a formula developed by Meinzer"^ to measure underflow.

Stearns, F. D.^ Laboratory, tests on.Tahjrs-ical proper ti'efe "pf wat er- 
be?ir ing materials: IT*. S. Oeol. Survey ^ater- Supply Paper
P

jv. -- '
Thus the total waier available at th« narrows on March 28, 19^*5 was 6,noo 

to 7.000 gallons a minute. A small ajnount of this may have baen derived

from storage, as the water-table was lo'-'ered near the velle, but the major
  ' '  ' ' ' 

portion had to pass through the water-bearing strata upntrean where the



creek was dry.

It is believed that 2,000 grllons t>er minute is the maximum amount

that can flow through the Recent alluvium underlying Final Creek. This
    . '   "  \ -

means that U,000 to 5,000 gallons a minute had to be brought to the
T :-.. :. ''   '         

narrows at Soringle Sanch through water-bearing strpta in the Gila
.4 .; ,   '. ' '   . I ,   .

conglomerate or brought in from the sides of the valley by the older
" :'"' '

rocks. Some of the water may have been contributed by the limestones
»  .    

in the older rocks but since their outcroD areas are relatively small, the
 »   -...' ' :  " 

amount thus contributed must have been small. Thus, the major r>art of
' -*   s . » .   

this four to five thousand gallons tjer minute must have been contributed
 !: <   i . .: " ' i -  '-:  "    ' - '"

by the Oil? conglomerate.

The width of the Gil* conglomerate in the valley is about three miles 

just pbove the narrows that forces the flov to the surface. An estimated 

r>erme*bility of 200 for the winter-bearing beds of the CJila is used, b^sed 

on the production from veils in the basin. The hydrmilic gradient is 

t*ken from the gradient of the creek bed PS *>O feet -oer mile. Using these 

figures it would take a thickness of 200 feet of vater-bearing material in 

the Gila to bring the extra, water to the narrows. Farther upstream, where 

the valley is 5 wiles wide, the required thickness.would be about 120 feet. 

The above data indicate the presence of fairly thick, permeable beds in 

Tjarts of the Gila conglomerate.

The logs of the wells in the Miami area also indicate substantial 

thicknesses of w?>ter- bear ing material in the Gila conglomerate, irost of 

it occuring above a det>th of $00 feet.

Possible well sites in the Grila conglomerate......................... ..................... ............................................................... ^ . . (

The information that was obtained indicates that permeable beds occur 

in the Grila conglomerate. They are doubtless thicker at some places th?n in
... :   ' . »'  ..

others, but atjuarently there is continuous movement of ground v?»ter through
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the formation from the Final Fountains to the narrows at Snringle Ranch.

The following possibilities 'might be considered for obtaining an 

increased'water supply for Globe from the Gila conglomerate! 1) A deep 

well could be drilled at Probe 3, near Final Creek, upstream from wells 20

and 21. 2) A*deep well could be drilled "in the vicinity of Central
  ..     ' <         .-, .. U   

Heights'. Here the water would have to be lifted to a total height of

more than 350 feet 'to reach Globe. The same water-bearing beds would
' \  .- * . ' j' 

probably be found by drilling a well in Hays Wash, about one to one and a

half miles southwest of well 3^- Water pumped at this site would flow 

by gravity into Globe. 3) A deer> well could be. drilled near Cutter, 

east of Globe, but the total lift here would be almost ?00 feet and a 

long pipe line would be reouired.

Recent alluvium

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

washes furnish water for many shallow dug and drilled wells. The i^ater 

levels in these wells fluctuate with the season, and m^.ny of them fail in 

times of drought. They usually furnish sufficient water for a family or 

a few head of stock, and under favorable conditions larger supplies hrve
'   -   ' .: .' ;, '1   ?" J. '

been obtained, but all of the wells fail or nearly fail under severe 

drought conditions.

QUALITY OF WATER

Surface.water
-. . -, -f '    ;   .-:   . .  '       : :   - U     '  

Analyses of'samples of water from the late winter and early spring

flow of the washes in the area are given in table 2. These samples were 

taken at the time the measurements of seepage losses were made. They 

show no significant' changes of chemical content as the water progressed 

downstream, indicating tha't either no ground water seepage increased the 

flow or the ground water had not travelled far enough through the sediments
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to increase its mineral content perceptibly. The consituents of the 

dissolved matter in the water are those normally expected in surface 

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

shallow ground- water runoff.

Qrp.und.. water

Older beds

Wells 1 », 1 c, f»nd 11 derive their water from beds o 1ft *r than the 

Gila. conglomerate. They *11 produce more highly mineralized water than 

do wells ia the Gila conglomerate or the Recent alluvium. 

Cr.ila conglomerate

Wells 21, 39, Ul, and kg. are .sufficiently deep to hpve Tossed through 

the Recent plluvium pnd reached the Gil? conglomerate. The conductivity 

(K x 10^) ranges from 29.9 to 51.0 and averages 40-7- The t'otrl dissolved 

solids in these sanmles ranges from 172 to 2g6 -n?>rts -ner r.illion, and 

averages 23^ -oarts per million. The sulfates ra.nge from 27 to 59 Tjarts 

per million, with an average of Uj r>arts -oer million. The chlorides r?>nge 

from 13 to 59 -Darts ver million ^ith an ^vernge of 33 ijarts oer million. 

The tot?l hardness ranges from 120 to 223 T>arts upr million, with an 

average of l6g T)a.rts per million. The f luoride content of ftll samples is 

less- than 1.0 p?rt per million.- Water from the Gila formation mwy "be 

termed as having a moderate mineral content vdth rather high hardness.

Wells 7., ^., ^.2, and ^7 are not of grept .depth, and derive their
q 

water from Qusterna.ry deposits in the creek "beds. The conductivity (K x 10 )

ranges from 25. U to 76.7 and averages UF.3. The chlorides range from 5 to 

"*>& parts uer million with an pvernge of l6 ijarts per million. The other 

constituents cannot 'be a.veraged, as two of the samples were only partially 

flJialyzed. In the two samles tested for fluoride, less than 1.0 rcart -ner
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million was found, The wells in Recent ailuviura show a wider variation

in quality of water than do the wells penetrating the Gila conglomerate

GsomsicAL INVESTIGATIONS

The eo.uipment used in this investigation was '"built from designs 

prepared "by 0. H, Gish e.nd W. J. Rooney and is kno'-m as the Gish-Rooney

apparatus. The theory of design and operation is explained in several

. v , 20/ recent DOCKS   . The principal of operation is based on the fact that

Heiland, C. A.. Geophysical exploration: Prentice Ha}l, Inc., 
Eve, A. S., and Keyes, D. A., Applied geophysics in' the research of 
minerals J Cambridge University. Press, 193,8. 
Jakosky, J. J. , Exploration geophysics: Times-mirror Press, 19^*0  

  -different rock materials, offer different degrees of resistance to the

 p'nssage-of an.electrttc current,   The value.s. .are usually- exnresjEsed in ohm-

  centimeters. Clay and silt usually, shpw Ip^er resistivity than s«-a.nd and 

gra.v«l, though the anount and conductivity qf thr interstitial wa.ter -orob 

affectsy-the va^ue and may. altrr this general rplf t.ion. , .The values of

 ,r:r .sisti,Vrifey ./^re slotted in graphs a.g?inst de^th, and the resulting curves 

are analyzed ma. thereat iiCal.ly to indicate the tyne of. formations which the 

electric current. passed through. . ,

Table. -6 gives the results of the ten probes made in the. Globe arpr, 

and the- Ipqatkofls of the probes. are shown on t>late 1. .Figures 2 and 3 show 

graphs of .- typical curves. A study of table 6. shows that, the probes indicat­ 

ing most favorable conditions for test drilling are along .Pinr-1 Creek, with 

with the exception of ptpbe 7. which. is near Icehouse Canyon. These probes 

indicate .likelihood f of sand and gravel beds of considerable thickness lying 

beneath -the. surf ace-.



CONCLUSIONS

The geologic study indicated that the Gila conglomerate should, in 

certain preas, be a satisfactory aouifer from n standpoint of pccess to 

recharge, attitude of beds, permeability and uorosity, and volume of 

storage. The fault system along the upper -oart of Final Creek caused 

deposition of coarser sediments in this vicinity.

The measurements of streprwflow losses from the creeks indicated two 

*reas where losses were large: a) in Pinal Creek in the vicinity of the 

mouth of Sixshooter Ca,nyon; b) in Bus sell Canyon in the reach from R-2 to 

R-l.

The Inrge volume of water leaving the valley as surface flow, underflow, 

and pumpage from the Miami and Springle Ranch wells indicates that the 

ground-wrter reservoir is not confined to Recent alluvium in the stream 

channels, but it must also include water-bearing beds in the Gil? 

conglomerate through-out a T>?rt of the basin, Somewhere in the 3-ila 

deposits must lie some permeable beds.

The analyses of water samples show: l) water which recharges the 

ground-^water reservoir is of good ouality; 2) the quality of wpter through­ 

out the Gila conglomerpte is uniform to depths reached by wells, and it is 

suitable for municipal, domestic and stock consumption; 3) water in the 

Recent alluvium is more affe-cted by local conditions and therefore more 

variable in quality than water in the Gila conglomerate.

The geophysical tests showed that the most favorable area for test 

drilling lies along Pinal Creek, upstream from the present city wells. 

If a test well is drilled along Final Creek, near probe 3t a^out two 

miles nbove the existing city wells, it should be drilled ^t least 

500 feet, with a completed dipjr.eter of eight inches or larger. Spwoles of 

the well-cut tings should be saved, at lerst one quart in volume, fror 

each ten feet of de-oth, for examination by a geologist. Larger
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15 T)ounds epch, should be t^ken from" each w«.ter-ben ring bed for testing 

;ik thV-'hydroIdgic-'l^borrtory. A complete-and^accurate driller's well log 

should-also be made; If bailing shows that the "hole will yield water in 

sufficient amount- t6 make- * mmroing: test'- uracticebl*. ,i\-.tJiorough test 

should be mr'd6. f The pumping ehotuld be-continued for: $ considerable. period, 

nnd systematic and accura-te measurements should be ma&e pf« the dischrrge 

and; b'f the dVavrdown f?nd* re'covery /?.t appror»rifl.te ..
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Table 1

Annual precipitation, 1931-191*!*, monthly urecipitption, 1QUU, and 
annual mean temperature ?t Globe* 1931- 19^  
Altitude i: :3, 1*1*0 feet. Record b^gun, -1900.

(From Annual Reports, Arizona Sect ion (U. ;S. Dept f of Commerce.)
leather Bureau-:   .   r ...

Precipitati*n-.by Years* j-1931-19**1*, . 
......................................... (All amount* given in -inches)

Year

1931
1932
1933
193**
1935
1936
1937
1938
1939
191*0
191*1
191*2 
191*3
191*1*

total 
...£pr year

19.85
15.89
1£~.$6
 ?«*53

2& w-31
21.23
lU.10
15.S9
15-17
20.27
27.11
12.03

16! 1*6

Deviation,/

. yTg.CKJ' ,
-0.97;'

-/'?>  '  '

rl ***5
' A-37 - . .

-2.76 .
-0.97.
-1.69. .
/3.1*1

VlO-25
U*.8^ 
-2.7U
-0,1*0

Greatest 
montbly"JB

U.05
1.96  
2.80
6.02  
U.12.
3.89  
3.80
6.^0
l*. 6l
U.69"
3.10 
3-39
2.65

Month

?eb.
Dec.
Jan.
Aug.
Aug.
Aug.
Aug.
Jul.
Aug.
Dec.
Mar.
Jul. 
Jan.
Aug r

Least 
monthly
-o.iS

0
. T

0
.0
0.1

.Q
- ,0

0
6.17
0.03

0 
0
0

Month

.. May
Bbv.

 MBTfc

 Oct.
Oct.
June
Apr.
Oct.
June
Mar.
June
May
Hbv.
June

i

Total 
snowfall,-...^?
x ' -, % -

u.o
P
 
 
T

11.0
0

0.2
6.03.0

T

.................................,..o..........?ff?^_________.-.____________...___W........___._______fc.

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

Inches 0.832.261.230.690.58 0 2.392.651.76 0.872.360.8** 16.U6



Table 1-Cont.

Year

1931
1932
1933

' 193*
1935 
1936

...1937
* 1932?

1939
19^0
19^1
19^2
19^3
19^

..' Me|n _

.,61.6

12'?
6044.

.68*5
60.6 
62.7
62.2
62.2
,61.7§ 2
60.6
6o.l
61.1
59J

Mean Tempei 
- ,   LD<..«..,......iv...... ......... ..A.**..'

Deviation
.,..... ...',...... T................. ......

-1-3 **  .
-2.9
-2.3
-0.1
-2.0 
/O.I
-O.U
-O.U
-0.9
/0.8
-2.0
-2.5
-1.3
-2.7 ..

rature by Y« 
5grefi5...^Fflhr£ 
....Ms^est.......

107
107
107
108 . .
103 . ,   
106
105
107
10U
110 '
105 .
10*f
105.
105

sers, 193
mheit.)......
Month.....

July
July
June
July
July 
June
June
July
July
June
July
July
July .
Aug.

1-19^

......I«we,.§.t......

17 '
13
13
lU

- lU 
20
11 '
20
16

. 21
21

: 16

22
12

Month

Dec.
Jan*
Feb.
Dec.
Jan. 
Jani
Jan*
Nov. ' '
Peb.
Jan.
Dec.
Jan.
Jan.
Jan.
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Table 3. Logs of wells in the Uiyoer Pinal Creek ares.

Thickness Deptl* Thickness Depth 
(feet) (feet) ............__.................... .......................................^.f.^l..!?.6.??:

Driller's log of well la. Driller's log of well 55. 
Emile Maurel, owner Southern Pacific R. R., owner 
SWiSWj sec, 23. T, IN.. R 15 E. Located at Cutter, east of area 
Sandstone -------- U5 U5 shown on map
Conglomerate ------ 6 51 Gravel and "boulders - - - - 130 130
Crystallized quartz 2 53 Clay and sand ------- 50 120
Conglomerate- ------ 21 74 Sand rock --------- 2 182
Diabase --------- 13 87 Clay and sand ------- 28 210
Limestone, porous. Sand rock --------- 3 213
manganiferous ----- 6 93 Clay and sand ------- 39 2$2

TOTAL DEPTH ------- 93 Sand rock --------- 8 260.
Struck water at 66 feet. Struck Clay ----------- 15 275
strong flew of water at 88 feet; TOTAL DEPTH -------- 275
very black at first. Struck water at 252 feet.

Water level when drilled, 
123.6 fee$, Punroing level 
178 feet.

Driller's log of well 5U. 
Garretto Dairy, owner 
MBiSWi sec. 31, T. IK., R. l6 E. 
Loose gravel with some clay 32 32 
Conglomerate ------- 36 68
Sandy gravel, water- - - - 2 70
Conglomerate ------- 13 83
Hard rock -------- 10 93
Conglomerate ------- 9 102
Gravelly sand, lighter
color above 110 ft; hard
rock at 110 ft. * - - - - 23 125 

Ds^lpig ^Kt 125 ft. 
Reported vntcr level, 60 ft.



Tr.ble 3» Logs of wells in the Upner Pin^l Creek f>re^-Cont.

DESCRIPTION 0? V/ELL CUTTINOS FROM WELL 33- SW-£iIE-> sec, 36, T. 1 N.. R. 15 S: 
owned by H, J. Hr»gen, Elevation 3.667 feet rbove sen level.

Mechanical analysis *nd mineral descriptions 
by Ila I. Jones

All sanroles reacted with 10^ solution of hydrochloric acid indicpting some 
calcium carbonate. The mineral determinations were made with a stereoscopic 
binocular microscope. A T>etrograT)hic microscope WPS not available.

Depthj Color

1
(feet!)

5 [Reddish- 
i brown

1 brown
15 i Brownish 

! buff
' 2$ jBuff

25 I Buff

30 iBuff

35 iBuff

% j Reddish^ 
i buff

¥§ ilrownisE-

50 fBrownlsb- 
^ [^cuff

1 buff
60 \ Reddish^ 

I buff

! buff
70 jBrownish- 

|. buff

'! buff

: buff
85 i Reddish- 

i buff

fpximum 
size of 
oebbles 
length)

finches)

3/5

1

..........
1/2

i i'/z

3A
iA

37U
 p-

~Hk~
V5

.- 7/g

V/u
1/4

~ /T"

1/U

!:echp.nical Analysis. Tyler 
Screens, using 50 Grams, *ret 
method

Retpined Passing 
.on ?& 2Z to 100 100

%

U2

lio

..,,^..,,,.,.

ffl

38

U2

'3

K

-&-
Ug

,U2   '

^3

Ui

M

ta

*

2g

22

18

19

21

20

21

23

22

"'""If""""""

19

21

20

21

21

%

30

38

*
36
38

U2

37

UU

38

'"""37""""""

35

39
T Of jO

w

I'lnernl content of 
2g to 100 fraction

Ouartz 

.quart zite

65

85 -

50

65

60

55

60

65

55

""?5 """"""

*°

"5°" '

70

S5

oO

«0

,J!eldspsr.

15

15

15

15

15

15

15

15

15

,.,.,15,.,....,, 
15

15

  15

10

15

15

"

^f 
ff

20

20

35

20

25

30

25

20

30

..,._.,.,.....,,..,,. ......

25

^5

20

25

25

27



Depth
(feet) Remarks

5 Cemented conglomerate of sand, silt, and clay, with angular pebbles 
.......................Q.£.schist, granite and quartzite. Some pebbles coated with caliche.
10 Sane as above. Kaolin coats many grains of quartz.

15 Pink quartzite is angular while the larger schist and granitic rock
t _fragments are slightly rounded. 

?0 Epidote is an ever present mineral, along with quartz, feldspar and
mica. Fewer pobbles. Some are of basic igneous composition. 

£5 Larger pebbles somewhat rounded, many of which are freshly broken.
Limonite stains are fremient in the samples. 

"33""""'"'"Some of the quartz grains are rounded and frosted. D?rk minerals are
abundant. Caliche cement. 

35 firmly cemented with caliche.

Sericite specks visible in all the samples. Some of the larger.
..pebbles are well-rounded schists.
A few pink nuartzite pebbles have their corners slightly roi
Some pink feldspars present. -   

50 Some yellow-tinted cuartz is visible, also the clear and milky
__ varieties. Diabase and diorite pebbles are sub-angular « 

55 Many of the quartz grains have black inclusions. The feldspars are 
....................... .somewhat rounded at this depth.
60 Chalcedony is present. Pebbles are composed of schist, granite and

5 Sericite- quartz- schist. Many pebbles nre freshly broken in 'the
t drilling of the veil.

76 Some reddish-colored quartzite. Also tourmaline. The. pebbles 
...................... ,]^.? Quartzite. granite, schist, and basalt.
75 Epidote is invf»rip,bly present in all the above samples associated with

granites. A basalt pebble is partly rounded. 
SO The quartzite is colored pink, white, buff, clear, or red. A freshly

broken diorite fragment has red iron stain,.
85 ~ $he""feldspars are white, pink, or clear. Soir.e rounding of the 

minerals.



Table 3« logs of wells in the Upper Pin^l Creek prea-Cont,

Depth? Color Maximum 
i size of 
! pebbles 
j ^length)

(feet); (inches)

90 jBrownishi 1/5

95 !&rb"wn'is'n4 1/2 
| buff j

100 to 125 No 'samples

125 Brownish-! 1 
,.. .. .;|buff. J

130 jJBrownish-i 1/U 
H buff |

135 l£rownish-| "i/2 
Hbuff !

lUd ifcrownish-i l"/;2 
Hbuff |

$5 iBrownisn'-J 1/2 
Ubuff 1

150 jirownishl'i 1/2 
Hbuff I

 155 ifuff j 1/2

l60 jluff 11 1/U

165 piuff |l

Tfo Huff { 172
1?5 SnJf |U
._ * .. j. ^

185 |Buff |2

Ibrdwnish 1
195 Puff j 1/2

200 t:p 320 No samples

320 jSrey- ^ - 
j buff i

325 i&b sample i
330 j&rey 1 3/U

335 Grey-buff U

Kechanicnl analysis. Tyler * 
Screens, using 50 Grams, wnt 
method
Retained 
-ftB5;   

37

w

-

69
51

51

57

50

 a

us
60
5U
63
65
58

70

^  
&

32

5

3

28 to 100 Passing

25 1 38

» j 33

13 1 18
i

18 i 31

17 | 32

17 j 26

19 I 31

17 i 32

21 ' ; 31

16 i 2U

17 1 29

13 i 2U

15 ]20

15 |27

ll |19

10 (16
i

15 il9

UU |2U

75 ;20

29 168

Mineral content of

Quartz 
and 

....C.S?:rt.?i.te.

60

65

60

60

50

50

50

50

so

U5

U5

*5

55

55

60

55

50

50

55

Feldspar.

15

15

15

10

15

10

10

10

10

15

15

15

.15

10

10

10

10

15

15

10

Other . ."1 '"" "'

25
25

25

TO
V
iio

UO

10

Uo

Uo

Uo

UO

Uo

35

35

30

35

35

35

35



Depth
(feet) Remarks

90 Bounded granules of buff-colored limestone. Angular kaolin fragments.
........................l.*.?..*:* te *n six-sided -olates.

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

100 to 12L5 Ho samoles

125 Contains many angular granitic pebbles and less silt and clay. Other 
.........................*'e.c..9. :.ni2Al}le roc*c ty^es "re nuartzite, basalt, diorite, and schist.
130 Fewer r>ebbles and more silt and clay a-onear at this depth. Gneiss
.......................Cr.?:S?!?en^s an(* T^sic igneous rocks are present.
135 Angular chert, sub-angular quartzite and basalt. The more rounded

granitic pebbles arc coated with caliche. 
Bark minerals more abundant at this derath. Cemented.

Kaolin. Organic material (twigs, etc.) cemented with limonite.

150 Metamorohic minerals present. Caliche coats many of the larger 
........................J??.J?M.? B ' Qttwtzite, limestone, gneiss, basalt, schist and diorite.
155 Quartzite, little granite, cherts of various colors, hematite, 

...........magnetite and limonite.
Many pebbles. Hot as well cemented as above.

165 Quartzite, chert, basalt, granite. Most of the mica minerals are

17 Kaoin, chert, and granitic type rocks. Asbestos present. Many 
..................,.....S£.lickc~coAfced- quart zites of various colors.
175 Fewer schists, drey ouartzite and granitic i types of ueVbles -.- : . : . 

.....................^Iff.'SSSftffiLBft^®- Some cherts.
180 More of the rocks show weathering and rounding. Brown limestone. Not 

well cemented. Limonite staining is not as prevalent as near surface. 
The" micas fre black, white, green, and brown. Pebbles axe larger, 

.........................5Sfiir..1f 2 ^*e predominates. Dark grey limestone.
196 Pebbles are abundant. Quartzites of various colors, granite, basalt,

.f^.ej?!j.» fln^ R ^ew schistose rocks. 
1*95 Many Pebbles and granules (gravel).

200 to 320 Ho samples

320 Some of the rounded quartz grains are stained red with iron-oxide. Ho
 oebbles apoear in this sandy specimen. Dark grey sand grains abundant.

330 Biotite in six-sided plates. White, Dink, colorless and yellow ouartz. 
,.........................?.^.e....s.a.in'o^e ^s a medium coarse sand, subangular, with a few pebbles.
335 Finer sand, much silt and clay, rounded to sub-angular grains.



Table "5. Logs of wells in the Upper Final Creek area-Cont.
( .

Deptfaj Color Mnximum 
| size of 
I pebbles 
i |( length

(feet!) (inches!

3to brey-buffj -

385 So sa-npiej
350 Ufo sample!
355 tBuff grey! -

: :

360 puf 5f greyj -

365 ifo sample;

370 JGrey buffi -
: :

Mecha.nic?il pna.lysis. Tyler 
Screens, using SO Grains, v^et 
method
Retained 

05k £Sm ~, 

yV

29

~r~ys~~

>*7

35

Hw»f?t*ntavJKM«»«/ffW/J*v»»i

i
*

  Tjg  

37

51

Passing
    >M*#tfffM/M«*«««^*%

37

-~I6   

16

lU

Mineral content of 
28 to 100 fraction
Quartz 

and 
..JttUir.tjEl.tA.. 

" *

50

  75  

So

70

Xftl&Rnax. *'

10

........................
5

5

5

..Other............ 
*

lK>

2fl

35

25

A.. .....................<«»

Summary

The entire well appears to have been drilled in a more or less cenented 

conglomerate with occasional layers of sand and silt. Most of the -nobbles 

are angular, even when not shattered by drilling, but some round to sub- 

nngular pebbles pre found in almost every sajrple. The largest -nebbLes *nd 

the softest pebbles are the most rounded. The larger-sized constituents, 

the pebbles v are composed of schist; vein quartz; cherts of various shades 

(nay be flint in part); nuartzites colored pink, white, buff, gfey, or 

red; granitic rocks of grey, white or pink colors; some buff and dark 

grey limestone; d*rk basalt and other volcanic rocks; a little tuff; and 

a few shales. The smaller-sized constituents are granules and sand 

grains composed of minerals which normally make up granites and the oth^r 

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 carbonate, with subordinate iron oxide. Some organic 

remains are present, such as twigs, and some angular fragments of kaolin 

appear at a few levels.



Dewth
(feet) Remarks

The minerals are generally rounded. Some of the quartz s»nd grains 
h*ve red iron stains through them. Other ouartz grains have black 
.*£?.?-.1i?Jons » feldspar is kaolinized. 
S» sample. """'^ 's'fiiple'.

-" "'j^Y"JsK^^'ges.in size or smaller. Some ouartzlte granules are 
..........................distinctly rounded.
360 The largest granule is two millimeters long. Some of the quartz 

.................,.......,jS«j.in;?...ftre entirely rounded,
365 Ho samole

370 All *re of sand-grain size or smaller. Much chert in various 
colors.

The samples from 100 to 125 feet were not submitted for laboratory 

study. However, a change in the tjro-oortion of oebbles in relation to silt

*nd clny occurs between the 95- ^nd the 130-foot depth. The section begins 

with the appearance in the 95- foot sprmle of larger and more abundant 

angulpr pebbles than in ^receding sam-oles, *nd ends with the 130-foot

 ample containing many large -nobbles, 7his Yjrobably indicates that the 

section contains a good vrter-bearing stratum, *nd"it was reported that the 

first w*ter was struck at 105 feet.

Another possible water-bearing stratum is indicated near the 200-foot 

det»th by the fact tKp.t the pro-oortion of cebbles as compared with silts 

and clays is somewhat greater than the average for the well. However, 

samples immediately below this deoth were not submitted and its significance 

therefore cannot be positively stated.

All of the samples belo*f 320 feet were predominantly sandy and uncr.nented 

as compared with the samples above this deoth. The sample at 330 feet had 

some gravel with t>ebbles ae large as three-fourths of an inch in length.



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

All wells are dug unless otherwise noted in "Remarks" column..
All elevations are from measurements with aneroid barometer or reported by ewner.

No. ! Location
1
1

. 1 T. 1 N.. R. 15 E.

1 j HBjSBi sec. 15
:

c/la.| NWtSEt sec. 23
ts

lb | HW^SBt sec. 22 
j

c/lc | SWfcWt sec. 23

Id 1 SWtSBi sec, 23
::
: ' .

|T. IN., R. 16 E.

2 I SBiSBi sec. 17

3 ! SWJb»V& sec, 21

i T. 1 N., R. 15 B.
5

U 1 S^KB^ 8ec . 26

5 ! do.

6 i do.

c/7 1 SB^KEli gee. 26
1 , 

g !do.

9 1 SBj-SBi sec* 26

10 ! S\ftSVli sec. 25

11 ! do.

12 1 UEj-MBi sec. 35

13 1 do.

lU j M&Wk sec. 36

  
Owner

Kenneth 
 Hoot>es
Smile Maurel

- Vest

H. B. Maurel

U. S. Bureau 
of Mines

Dave Lewis

Lon Walters

Rose Tellez

J. A. Clark

- Reddin

A. H.Bednorz

do*.

- DeComa

A.G-.Cochrane

- Delbridge
Geo. P. A 
Johnson

- Ice Co. >

Driller

-

Snile Maurel

-

* Maurel

Old Dominion 
Mine

 » 

A.H^Bednorz

Denny Gleason

_

_

Date 
com­ 
ple­ 
ted

-

-

- 

1900

1915

1933

1930

193U

.

1900

do* 

19lU

Altitude 
above 
sea level 
(fe.et)

-

-

* 

-

3.6g5.g

3. SOS
- . 

 ^

3.U6U.7

3.503.1

 r*

3.516

3.U95

3.553

w

; :

Depth JDiam- 
of jeter 

well 1 of 
(feet)jvell 

Kin.)
: 

:

:

iugi
93 jil*

375 !-
:

U7 jug
:

U5g |16 
I

95 lUg

120 jUg
|

j 
150 !Ug

70 JUg
  :

*- «  -*

f !Ug ^
  *

12 136

60 J6o

lug*m     ;           .    «      r-^

lug
50 !Ug

t

110 !Ug
:

lug
!7g

a/ C, cylinder; B, bucket; T, turbine; W, windmill; H, Hand; E, electric;
G, gasoline, 

b/ N, not used; D, domestic; P, public supply; S, stock; I, irrigation;
Ind., industrial.



uu

Records obtained by G. 3B. Hazen and S. F. Turner

No.

  ' '  

1

IP

Ib

Ic

Id

2

3

U

5

6

7

g

9

10

11

12

1^

lU

Water level
Deoth of 
writer be­ 
low land 
surface 
(feet)

SO. 7.

66

131

U7

33-3

90.6

96.9

91. S

62. q

61.5

p.9

Us.T

110.9

59. S

U2.2

S7.0

77.9

21.7

Bate of 
measure­ 

ment

Mar. 20,
19U<5

*/

*/

*/

Aor. 12. 
l9l^6

Kar. 11
19U«5

do .

Teb. 26, 
19U«5

do.

do.
Teb. 23 

19^5   

do.
Teb. 26, 

19U«5

do.

do.
Teb. 2U, 

19U5

do.

do.

Punm 
and 
TXJwer
£/

c.v

C.H

C.S

C.ff

Hone

C.G

C.V

None

c.w

B.H

T.E

None

None

C.B

C.E

C.H

Use 
of 
water
S/

H

D

P

D

N

D.S

B;S

N

N

N

I

>T

N

N

I

N

N

Ind.

Remarks

«.

Drilled well. See log, table 3

Drilled well. Re-oorted discharge, 
100 gallons a minute.

Water reported from diorite.

Drilled near Final Creek to T»UICD water 
from mine. Rerjorted water level 285 
feet, discharge UOO gallons a minute. 
1915.

Water from sand.

Water from Gila conglomerate.

Do.

Do.

Do.

Water from Gila conglomerate.

Do.

Do.

Water reported from limestone.

Water from Gila conglomerate.

Do.

Water from gravel.
£/ See table 2 for analysis of water samnle. 
d/ Water level re-oorted.



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

So.

15

16

17

is

19

30

c/21

22

23

2U

25

26

27

28

c/29

Location

SEjUW* sec. 36

SEjHWi see. 36

SWpEt sec. 36

T. IS., B. 15 Z.

SEjSEj sec. U

SB^SSt sec. 9

T. IN., R. 16 E.

SV&SWi sec. 31

do.

T. 1 S., R. 15 E.

HWjawJ sec. 1

do.

5B^2fflt- 8ec.- 2

JSV$S?$ seei2

T. 1 H., R. 16 E.

SWjrSEi sec. 31

SWtSV^t sec. 32

T. IS., R. 15 E.

SWjlOi sec. 11

cen, , sec. 11

Owner

Southern 
Pacific R.R

Inez Costa- 
neda

Ralph 
"Sandoral

Angelo 
Dimerio.

-

City of 
&lol)e

do,

A.V. Bundricl

Mary E. 
Bilson

Caret to Bro. 
Dairy

VT.JI. Tuttle

Daou Packing 
Co.

do.

Mrs. L.F. 
Hxi^hes

Charlie Knox

Driller

-

  .

t
Angelo 
Diner io

-

-

-

c-

 *

-

W,E. Tuttle

 

-

i

Date 
com^ 
 Dle^. 
ted

-

1915

-

1909

-

-

-

-

1915

1917

1930

-

 

Altitude 
a^ove 
sea level 
(feet)

-

3.520.6

3.5U*

3.538

3.296

-

3.57U

-

-

-

-

-

 

Depth 
of 

.fell 
[feet)

5*

60

49

50

20

80

85

30.5

25

30

35

500

302

25

35

Diajn- 
©ter 
of 

well 
(in.)

180

60

US

U2

US

/ 
US

 

72

US

US

-

6

6

60

60



Records obtained by G. E. Hazen and S. ?. Turner

Ho.

15

16

17

18

19

20

21

2?

23

2^ *

25

26

?7

28

29

Water level
Death of 
water be­ 
low lend 
surface 
(feet)

20.5

Uo.6

17.0

18. 0

g.k

-

17.8.

9.7

6.U

12.ll

13.8

290

-

12. U

7-1

Date of 
Fneasure- 
ment

Feb. 26. 
19^*5

ATJF. 9» 
19^5

Feb. 27. 
19U<5

Mar. 7. 
19^5

do .

-

Feb. 27. 
19^5

Aor. 6, 
19^5

Ar>r. 7, 
19U<5

do.

-

-

-

Aor. 7, 
19U«5

Aior. 6 
19^5

Pump 
pnd 
 DOWCP
d

C.E

-

-

C,H

3,H

T.E

^

C.E

C.E

C.E

-

-

c.v

C,E

Use 
of 
water
s/

Ind.

N

D,I

D,S

D.S

N

p

K

D

D,S

D

F

K

D.S

D

Remarks

Water from gravel and sand t lnfiltr*tio: 
gallery *O feet in length, 59-^ feet.'

Water from Giln conglomerate.

-

-

 

City well 3. On east bank of Final 
Creek. Water from Gila conglomerate.

Drilled well. City wells 1 and 2, 
connected with tunnel 2SO feet in 
length.

-

Water from gravel.

Wrter from Gila conglomerate ,

Water from diorite gravel. .v=

Drilled well.

Drilled well* Did not Droduce water.

-

"



U7 

Records of wells and springs In the Urroer Final Creek area-Continued

Ko.i Location
:

:
j

I i
50 \ SVt^SV/i sec. 11

31 j do .
j 

32! SWtMEi aec. 11
t 
! T. 1 N,. R. 15 E
j 

33! SV3^ sec. 36

| T. 1 <3., R. 15 E

3U.4 HW^HWi sec. lU

 zrrl TSW^CEJij' s*»r 1R
.?./ ; -J"« -TJil^ OCC. X^

i

3^1 HEiSBi sec. l6

37 j Lot 11, sec. 12

"^8 1 Sjjj^itf/f' sec. 12

c/39l HV&SS& sec. 12

a* c/Uo j SW^SSj- sec. 12

c/^ll ! do .

c/U2! do.
i 

U3 i HS^E^ sec. l6

UU j SVfSBi sec. 15

U5= isIEtSUi sec. 15

U6! NWibS^ sec . 23

c/U7l SEiSEt sec. lU

c/US! l^SW^ sec. 13

U9J do.

:  Owner

1

1 C.A. Austin
j-

1

1»; J. HP«tn
I

T/'.A. Evan«*

IP. H. 
1 Sheppard
1 Harry 
1 Jackson

i Ad? Anteva
iChas. E. 
! Collins
I Irwin L, 
i Smith.

IT.II. Br^rant
i
1 Robert Owen
JM. J. 
1 Van Horn
jJ.L. Pitz- 
1 Patrick

j John Belchex
1 I
i Prank Parker

{do.

!do.
1 
!L. Waldman

!- Forrester

Driller

- Preestone

H. J. Hagan

-

-

-

H.J. Hagan

Ralph Be^rd

- Preestone

_ i

Bate lAltitude 
com- jabove 
pie- jsea level 
ted |(feet)

!

iqUU N 7 go

*  ^3 § 69 8   " 

1

^n)ic -*f (iCsj \iMJiAr^ ;St^  !    

k.s6o.3

h

13,896

191*13,677

19U2 L

J3.737

IQtyU i-

1915 L

Ll01.5

JU, 157.3

:

^,080.9

J3.881

:

JXJ!03_

Depth 
of 

well 
(feet)

«

187

.

>00

29

16

71.6
28.1

J.19

70

102

us

27

12

450

lU

L85

25

Diam­ 
eter 
of 

well 
(in.)

8

US

6

72

US

US

Ug
*0

6

US

6

Us

US

us
US

16

US

6

Ufl



Becords obtained by G. E. Hazen and S. P. Turner

No.

"P

 ?!

?2

tf

^

^5

^6

^7

^

W

Uo

Hi

U2

^

UU

^

U6

U7

Ug

Uq

Water level
Depth of 
water be­ 
low land 
surface 
(feet)

15.2

6.6

9S.2

6.6

10.2

"S.2

67.2

*5.5

20

7.8

 ?o

12.6

7.2

S.g

^.5

7.5

2.U

7

U.2

Date of 
measure- 

ment

Mar. 12
1<&5

May 25, 
19^5

Aug. 7. 
19^5

Apr. 7, 
19^5

-

Apr. 9, 
19^5

Apr. 5, 
19^5

do.

Apr. 6, 
19to

May 28,
19^5

Apr. 9, 
19^5

Apr. 10, 
19U5

Mar. 12 
19^5

May 25. 
19U5

Mar. g,
19^5

:

Pump I Use 
and j of 
power { w?ter
a/ 1 */

1
j
1 N

C.E 1 D

! jr

T.B

 C.G

C,G

: 

!

I Ind,

j 

1 D.S.I

i D
:

:

1 D

C.E

C.E

C.E

C.G

C.E

C.E

C.G

C.H

C,G

C.G

C.E

C.E

! D.S.I
1
! D.S
:

1 D.S
I
! D.S.I
I

D

D.S.I

N

D,S

D

S

D

D.S

D

Remarks

Former city well.
Drilled well. Water from Glla 
conglomerate.

Drilled veil. See table 3 for log* 
Water from gravel.

Vpter from Gila. conglomerate.

-

' fater from srsvrl.

Do.

Drilled veil. Water from sand..

Water from ouicksand and '«wwr^l» '-.
Drilled well., ^ter from caliche 

and sand .

Water from gravel.
Owner reports veil goes dry during 
drought .

Water from Gila conglomerate.
Owner rerx>rts well goes dry in late 

summer .
Drilled well. Water from diorite. 

Former city well.

Drilled well. V/ater from Gila 
conglomerate.

.



Records of veils end springs in the Upper Final Creek area-Continued

No.l Location

|

*

IT. 1 S. R. 16 B.

50 J33EJNE& sec. 19 .

51 j»wiNB& sec. 29
:

IT. i <?., R. IR B.

52 IHV&SV& sec. 19

|T. 1 N. , H. 15 B,

5^ ist&SWa- sec. 25

|T. 1 H., R. 16 B.
: - 

5U iiJBj- SWj sec. ^1

55 ! San C?rlos Indian 
1 Reservation, Cutt

IT. IN., R. 15 B,

c/- iSW^KWi Sec. 2?

Owner

IT. S. De^t. 
Agric.

- Chinnman

- Schniffen

City of Olob 

Caretto
Dairy

Southern 
sr Pacific R.R

B. Msurel

Driller

m

C.V.Preelove

H.J. Ha^an

do.

Da tei Altitude 
con>- jebove 
 ole- I se? leve
tpd Kfeet)

1

- Ut.082.5

19 TOU

ipU^i -^.goo

19U^-

:

do. ! -

- ! 3.19U

  i » 

Depth 
of 

well 
'(feet)

too

ifio

j.05

1^0

125

^75

*

a/ C, cylinder; B, "bucket; ?, turbine; W, windirill; H, hand; B, electric 
0, gasoline, 

b/ N» not used; D, domestic; P, rjublic supply; S, stock; I, irrigation; 
Ind. , industrial.

Diam­ 
eter 
of 
well 
(in.)

V>

6

6

10

,6

1?

* 



Records obtained "by 0. E. Ha.-ien and. S. F. Turner

No.

SO

51

52

53

sU

55

 .
Water*!

Dercth of
water be­
low land
surface
(feet)

83.3
-

1*L .5

32.2

60

123.6

evel
late of
measure­

ment

Mar. 13
19^-5

June 21,
19^6

July 19,
19U-6

d/

-

I

PumT5
and
T>ower
a/

C,Cr

None

T.E.

None

T,G

None

Use
of
water

b/

S

N

P

N

Ind.

P

i

Remarks

 

Drilled well.

Drilled well.

drilled well in yard by fire tower.
Struck water at Tfc-Uo.SO and 70 feet..

Drilled well; not conmleted, July
19^6. See table 3 for log.

Railroad veil at Cutter on ^an Carlo s
Indian Reservation; along railroad ^
niles east border of marc* Sre table
^ for log.

Ma.urel Spring. ^Seet) in bed 6f Pinal
Crieek upstream from und^r flo*r dan
across creek. PloF began when dam
built in"^^. Measured discharge.
50 gallons a minute, Aoril 11   l^ 14-^.

cj See table 2 for analysis of water sanrole. 
d/ T'/^ter level re-oorted.
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fLATE 2. MAP OF UPPER PTNAL CREEK (GUOBE) AREA,

SHOWWG LOCATIONS OF WELLS AND SEEPAGE MEASUREMENTS AND 

CONTOURS OF THE WATER TABLE AS OF MAY 24-25,
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