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Geclogy aad ground-water recoansivsance
of the Patagonia ares, Arizsona

By
J. K. Peth
IRTRCOUCTION

"Mmmmwm&-nmﬁafmm-
of the geolegy and ground~water resources cf the Patagonis area,
Ssats Cruzs County, Aris., made sz part of the cooperative grouwnd-
water investigations ia Ariscus by the Usited States Geological Survay
mm%aww

The sres studied is about 30 miles northesst of Hogales and is
in the valley of Soncits Creek, a west-fiowing tributary of the Santa Crus
 River. The Sasta Rita Moustains are sorth of the croek sad the Patageania
mmmoﬁi&. About ¢} square miles was (nvestigated in and
immedistely sdjacent to Patugonis, including all or pasts of secs. 4, 5,
6. 7.8, 9, and 16, T. 225., B. 10 K. (fig. 1). The sititude st Patagoaia
is abomt 4, 100 feet, snd the annual precipitation, sdeut 17 inches. The
popelation of the comnmunity is spproximstely 700.

At the time of the investigation (a 1549 the town of Patagoaia did
a0t have 2 public water supply and was comsidering the development of
2 comununity systam atilizsing ground-wster. Robert Lensa, Town Zagincer,
estimsted that the minimsum sustained yiold necassary [or s water supply
for the commaunity Ls 100 galicns per minute for 24 howrs each day. Zach
bome has ax iadiviaal sewsge-disposal system, which lsd the State
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water shouild not be downsirsam from the community. As seversl pre~
vious well-drilling vemtures in the vicinity had heen only pactially
succesalul, the membevs of the community requested sssistance from
the State Land Department. This recomaisssnce was arranged 25 a part
of the Statewide program {o determine the geaersl availability of ground
water ia the vicinity of Palagonia. The writer spsnt & week (n the ares
in June 1548, sad this memorandum gives the results of that work,
Additicnal stedles would be seeded to obtzin encugh information to serve
a8 & soussi basix fur weter developmeuts in the ares,

The xape availible for the fleld work consisted of a piat of
T. 324., BR. 18 £,, aad a topographic map prepared by the U, 3. Furest
Service, both au » scals of 3 inches per mile. The accompanying map
showing gevlogy, lveations of wells vizited, ssd ground-witer cuntcurs
(ig. 1), wss prepared from these base aape.

The sssistance sad informatisn provided by residents of the srea
is gratefully scknowledged. Thaaks are extanded particulsrly to Kobert
Lenon, Tewn Englaser, and iouis Ambross and B. C. Blsbon, weil
driliars. ’
aéoam AND I'TS RELATION TO GRGUHD-WATER SUPPLIES

The rocks kientifie: amd mapped in the field include alluvivm of
Qusternsry age and ignecus rocks of Tertiary (7) and Custernary sge.
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Sedimentary Recks

A ssrice of Pleistocene () tarrace deposits, saconsolideted sad
Mnnyuamuyﬁm extends along the valley. These terraces
comprise the “olisr slluvial f111” that is found im il the Basin and Haage
valleys sf Artzona, sad they consist of sllt, sand, gravel, and boulder
deposits, sormally well sorted, aad fairiy continwons. Caly coe terrsce
level is promineat in the ares mepped, although high gravel hille adjacest
10 Red Hountain, sbout 1§ milen southenst of Patageais, suggest (he pre-~
sance of two or three higher levels in former times. About 3 miles north-
anst of Patagonis, ionr levels sre distinguishable along the (Qanks of the
Banta Rita Moumtains.,

During thesis work on the Rafl X Raned, ‘!mﬁumﬂuufﬁ
Patagoais, &.mmmmmwmmmumam
thars as late Plaistocens. The gastropsd fanns on which tha determina-
tion wxs based accurs in 3 spring-deposited travartine which is in part
overiaia by gravsls, ssggesting that st losst some of the gravels are very
late Flaistocese, or Recemt, in age.

The avels of the lower terrace are considered to be, ot lcaat in
part of local arigin. This is indicated by the shundance of volcanic materials
in the fragments of pebbie aad cobble nise, and sspecially by the marked
red color of tha tarrece deposits asar the base of Red Kountain, which
contrasts with the buf! sad tan colors of the terrece materiails ut the same
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levels slsewhere in the valley. The red pigment appears very streagly
in the sili~aize materizls xdjscent 10 Red dountaia, The eifect iz more
th“aMnr@wnonvmmmmhmw
Ted tarraces thamselves, |

It appears probahle thet ssme beds in the gravel potentiaily are
good sguifers, as the degres of cementation {s slight sad, in some beds,
sorting is good. However, gallylag of the gravals to the preseat lavel
of Somoita Cresk makes it walikely thal sny water is loag trapped in the
alluvium above the level of Sonailta Creek. Caly the matericis extendiag
bulow the botism-land levels can be considerse potentially water-bearing.
Mm‘wma@amﬂmmﬂwuﬂqrm.

A deposit of Recent alluvial fill, made ap of sand, silt, chgrmi
beds, and soll, forms the floor of the Somoita Creek valley and its tribu-
taries. In the fislds where irrigation is poasidle, the soil consists for the
mogt part of dark loam. The coarser-grained material is geasrally lmited
to the beds of Soncita Creek and its tridutaries, and it is probably caly in
the creek beds thet sigaificant recharge takes place. Wells resching
grevel in the Recent f1i} gemerally yiald 3 to 10 gallons per minuts.

igaacus Rocks
A series consisting of tufl, »gglomerste, and scidgic to intermediate

iavs flows, belicved to be of Tertiary ;go, bounds the ares mappes along

the southesst. A similar series osccurs clss sloag Harshaw Creek, as
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small outilers from the maia mass. Volcasie racks, mostly tulfacecus
whers cbsevved, cmmmhwﬂwm ‘ |

mkwmwum&wﬁﬂwmﬁfmamrb
consolidated gray {(salesits ?7) tuif, whick commmcnly weathers to red
snd pink varisgated cliffs. The cliifs result hecanse the tulf srodes
rapidly to form steep-walled smphitheaters devold of piast eover, rather
mmuunsmummm Two such bowls cut in the
mmpnm“mhm:&puﬁmammnamhm
from the rosd entering Patngonis from the morthesst.

A cliff-torming smdcsite (?) overlies the series of tuils aloug the
lower slopes of Red dicuntain, sad makes a useful marker ded fur ater~
pratation of structure. The fauits shown near the centar of ssc. 1T {tig. 1)
vcnwnmmdmmmmamm.

The rosd beiween Patagonia snd Soucita is in many places cut
wmma@mmwmmz»mmw@:
the Somoits Cresk Valley, Many of the cuts exposs & seriess of gray aggio-
merztes overiain by waconsclidated gravel. mu&w-ammman
wall baddad, in general well indursted, 2ud almost horiscatal. A dip of
5° N. wes temtatively determined, sad 5o higher dips were actad. A
similar series is exposed in v small canyon {n the northeast corser of sec,
‘lmmmmwﬂm 3 (fig. 1). 1 is asteworthy that, is
proceeding northesat {rom Patagunis, the gray aggiomernte remains dis-



e
tinguishabie in the resd culs, but changes in charscter, the degree of
taduration becoming lens, end the color trendlag toward buf aad ten.
The color change is beliavad to be the result of dimanition of tuif ia the
mstrix, sad a corresponding (ncresss in the smount of silt preaent axsong
the pchdies. This gradstion sterslly, sad the rather high degree of
sorting sad good development of bedding, s thought ta iadicste deposition
in x lxke, the zhore of the lske being soteewhere asar ths Rail X Ranch,
There, the gray tulf matrix is slmost entiroly abseat, aud the pregsumsbly
shore-derived silt mskes ap the entire body of matrix arovuad the pebblas.

On the basis of fleld examisstion it is concluded thst the Tertlary (1)
volcanic aeries is & povar aquifer, primarily because the tull westhers
8o resdily imto clay. W.kﬁ“mmmw
may be water-besring. In despening « well near the Patagonia grada
schoel the driller reported snvcentering 3 fest of gray water-bearing
material botwaen s Septh of 200 snd 215 feat, intercalated ia a sequence
of tins-grained beds, mostly red ciny. The yield of the well lncreased
sppreciably sfier the gray bed had boen penetrsted. Examinstica of &
sampls on the dump led to the comclusion that this msterial is  thin
strisger of sgglomerate tufl,

&m&!ﬂmcmuafﬁmmry(ﬂ@u“mWﬁ.
These voleanic recks are for the most pert & series of flaws of basalt

with some intercalated tufiscecus beds. Some flows are very coerse
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grained and friahle; sther sre thinner, murs dsase, sad caly slightly
weathered, Cutcrops of the dasalt are limited to areas northwest of
mmmuarnsmuwnmmmme
southwest, mmammmmqu@a
30‘88. The total thickness of basaitic rocks was oot messured, but
is knowa to exceed 100 fest. Terrace gravels overlis the basait in
various expossres. The asslt flows are comsidered to be essentisliy
non~water-Dearing, sithough locally the more frishble sones would be
mxywmmuamsamr.

Thrse small exposures in sad just adjaceat to the bed of Sonctta
Creek, betwoen the Prtagonia Grade School sad the railroud bridge )
across Somaita Creek sortheast of tows {n the KWiNZ} sec. 7, suggest
mwmd‘a&hurﬂaé{m“mmo{mvﬂh&

i sn imparmeshle barrisr existe in this locality it would tend to impede
Wmummramamﬁnmmm.

| - OCCURRENCE AND DEVELOPUMENT GF GRUUND WATER

Mast of the wells {a the community were visited in August 1948 by
£, K. Morss asd Ssm Gray of the Geclagicsl Survey. W%ark done by these
mmmmmma&wmmx dstermiaing
the locations of the wells, ccllecting wster samples for snsiysis, messur~ '

ing deptha of the weils, and collecting drillers' logs or other records.
fﬁ’me(}‘rﬁﬁt &
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mmmmmmamwmwm 1) show
that the direction of ground-water movement ia geserally downstream along
Somaita Creek. A relstively fist ares exists along the sautheast side of
Sonoita Creek, and tha south of Harshaw Créek, imdicstiag sither tosraer
matsrisls through which the water moves more resdily or keavisr with-
drawals of ground water in that loeslity.

The water able in the towasite of Patsgonia is 2t 5 dupth of
approximately 35 feet, in the Recent ssad and gravel of the hottom lsads.
Tields of tha wells range from bhail & gallon & minute to & maximum of
150 gellons por minnte, Tha Seuthera FPacific Rafirond well ia the center
of town 2 astimated to prodace 10 gatlons per minste. The weil is
raporied fo be 130 feet deep and t& hive an B-inch casing: the pump is
set vt 50 foet, mmwmmuu;w#ms#m

The wost extonsive sttazpt to develop » ground~water supply
for the community wan made about 35 years 3go. A shait wis suak i -
sbout the NEINW] ses. 7. K is reported that the shalt bottomad on con-
glomerate =i & depth of 30 foet. At this lavel, a drift was drivan 300 foet
to & poist uader the bed of Sonoite Creek. At the sud of the drill, cross
cute were driven persilel to the bed of Sencita Creek 100 feet im each
directios. The development was completsd by patting tws churn-dritl
Roles down through ¢ach croes eut, It is reportad that after tha water in
storage ia the aystem was pumped out, ths whols development produced
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anly shout 5 gallons per minuts. R in especially intersating to note this
small yield, because the location of the development is only a short dis-
tence upstremm from the presumed basalt dike across the axis of drainage
in Somofits Valley. If the dike served sa a greund-witer barrier impoandi-
shouid have produced o larger samomt of water.

At lsast haif a dogen other wellz (a the community, both lmmediately
hmmmmannmumwmm are
reported to have small ylelds. ?ﬁv.& Forost Secvice well, which was
‘Being pamped for high-school ctastruction during the 1949 investigation,
yielded iboat 3 gailons per minste, the Gatlin well sbout 7 gallos per
minute, snd the Waggomer weil shout 10 gallons per mimmte. The Riggs
well, which is & shaft with about 50 feet of drift from the bottom, yields
sbout 30 gelioas per minute, bt goes dry s some seasons,

In contrast to the low yields of moet wells in the mortheast part of
town, & stock well wpatresm from Putagoais, (D-32-18)5cdb3, ts reported
tn be capadis of yielding 130 galions per mimute. I is sfitwsted on the
mm«mem:;hmmmmmmﬁ
Harshaw Creek (fig. 1.

Twoe wells of Mgh ylald were noted scuthwest sf Prtagonia. The
Vincent Farley well, (D-22-13)12aad, was punsped ot & reported rate of
80 galions per mimgte staadily for shout 4 months during Werld Gar I W
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m:ynmnmsmm The weil was not in use ia 19489,
thdtﬁhamnm'wedmmk The water
MWM”MM&'&:WW

| mmu«u. ammmauﬁmm—nwmm.

suppiles water for 3 houses and & svimming pool., The well was drilled
to & depth of €3 feet and is eguipped with $-iach casing. R, C. Blabon,
who services many wells in the area, sstimates the yield to be us high
u!ﬂmmm.fmﬂ:tﬁaﬁ»wmm

The Farley well is sbout §8 yarda from both the edgn of the i1l
and from basalt cropping cut on the norihwest slde of ths valley, sad
about half & mile downstremm from the Daweit dike. The Harris weil is
within 30 yarda of the edge of the Recent fill and about half & mile down-
siresm from the basalt dike. The Fariey sad Barris wells might be
adequute for the needs of the town. Hawever, thetr location dewastream
mmunaWmewsmmmW
bocause of danger of poliution, |

nnMWmmrmmmmumuc
mear what is thought to be A second basalt barrier scross Somoits Creek.
This darrier extends fyom an cuterop on the scutheust side of Someita

Cresk tnthe SEy o0 13 7. 335., B 15 K., sbowt half @ mile sovth~
west of the Harris well, scraes the valley to & hill of basslt. R is
between these (wo cutercps, or very slightly epstream (rom them, that
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surface flow began in Soncite Creek st the time of the investigstion.
QUALITY OF WATER

Water samples collocted from nine walls in the Patagonia srea
 wers saalysed for disselved minersl conteat at the Liboratory of the
Geological Survey 2t Albaguergus, M. sx, With two excsptions the
analysss indicate that gromad water in the Palagonia area contains
mmamwmmwumm Olzeclved
solids &t seven of the ssmples ranged from 458 to §95 parts per
million. Hsrdaess i these sampleg renged from 342 to 510 parts’
per millice. Yiworide costeat of the samples was hall & part per
miltion or leaw, ‘\

Cae of the two samples whose analysese dld aot fit the gemeral
mmm&m&'ﬁm {D-21-18)31dce, about a mils
nerth of Patsgonis, WWMMthjﬂhmin&mhﬁ‘

solids sad wuch softer than the watars from most of the welle along
| Scmuits Creek. The cantomt of dlsscived soilds was 265 parts per
millics, asd the herdness, 158 partz per miliice, |

(D-23-16)8dcet, ot the Rorthesst side of Paisgonia, - 3ad & disolved-
solide comtent of 337 parts per million asd « hardoess of 116 parts
par million. The ressos for the water in thut area buing of better
quniity than in the rest of Somuita Craek valiey (s not known,
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Tha brief ficld recommaissence provided daia lesding to develop-
maent of the fcllowing conelusions:

f. That sn squifer test on the Earris well, (O-23-18)35cdba,
would s warranisd to determine whotherthe well would be capable of
s sustained yiald of 100 gallons per minate.

3. That more complete wall dsts are aeoded Before & full evalua~
tion of the problem can be made, |

3. That geophysical probes, with elactiricsl resistivity equip-
ment, would be warramted 1o detevsaine the loeatfca snd thickaess of the
most permeshle porticas of the Hecent f11l.



Chief, Ground-Vater Branch Jamuary 8, 195k
J.H, Peth, Ogden

Open file release of report: "Geologic and ground-water reconne
aissance of the Patagonia area, Ariz,."

Reference is made to the memcrandum of January 6, addressed
to you by L.C. Halpenny on the subject report. In the memorandum
he suggested that comments should be addressed directly to
your office.

Considering the limited circulaticn intended, I believe
the text can stand as is, although there are a few rough spots
that I didn't catch when it went through this office last time.
Thers ars, however, a few points that need attention cn the
map (fig. 1), as followss

A series of faults in section 17 is mentioned in the
text (p. 5) but not shown on the maps

Under "Explanation®
1. There is no consistency in ireatment of hyphenating
"non-water-bearing® in the several places where
it ocours,

2. Under Quaternary(?) voleanis rocks, “tuffacecus”
is misspelled,

J.H, Feth, Oeclogist
cos L.C., Halpenny, Tucson
H.E. Thw, Salt lLake City



