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INTRODUCTION

The lands of the Papago Tribe of Arizona include the Papago, San
Xavier, and Gila Bend Indian Reservations. The reservations include about
4,450 mi* in south-central Arizona (fig. 1) and are characterized by low,
jagged mountains, which rise abruptly from the desert floor. The
mountains are separated by broad, deep, sediment-filled basins, which

The purpose of the investigation was to evaluate the ground-water
resources of the Papago, San Xavier, and Gila Bend Indian Reservations
in terms of potential water supplies suitable in quantity and chemical
quality for public-supply, livestock, and irrigation uses. This atlas is an
update of the atlas by Heindl and others (1962) and summarizes
additional information on the three reservations that was collected by the

GENERALIZED GEOLOGY

The generalized geology of the Papago, San Xavier, and Gila Bend
Indian Reservations is typical of the Basin and Range Province
(Fenneman, 1931) with fault-block mountains of bedrock separated by
basin-fill deposits covering the downthrown blocks. The physiographic
elements and geologic relations of the structure, surfaces, and rocks are

The bedrock—rocks of the mountains, pediments, and underlying the
basin-fill deposits—is composed of crystalline and interlayered sedimentary
rocks. The bedrock can be divided into four geohydrologic units on thebasis
of their water-yielding characteristics. In order of decreasing water-yielding
potential, the units are limestone and dolomitic rocks, younger volcanic
rocks, older volcanic rocks, and granitic and metamorphic rocks (fig. 3).
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FIGURE 3.—Generalized geology and estimated thickness of the basin-fill deposits.
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the past 20 years. Water levels, however, have declined significantly in a
few places along the boundaries of the reservations primarily due to off-
reservation pumping. The declines are about 120 ft in the Avra Valley
area, about 250 ft near Chuichu in the northeast corner of the Papago
Indian Reservation, and about 120 ft in the eastern part of the San Xavier
Indian Reservation. Measured water levels show no decline in the Gila
Bend Indian Reservation.

metamorphic bedrock generally are not concordant with water levels in the |

adjacent basin-fill deposits. Wells that tap the highly fractured, brecciated,
and vesiculated younger volcanic rocks (fig. 3) along the west margin of
the Papago Indian Reservation, however, do have water levels that appear
continuous with water levels in wells that tap the nearby basin-fill deposits
(Heindl, 1965). Because of the continuous nature by which the water
levels in wells that tap the bedrock changed in relation to water levels in
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. i i p 5460 112730’ - dep?sxts. includes some: shallow sadimentary deposily i narrow GROUND WATER Yields of wells that tap the basin-fill deposits are dependent on the adjacent basin-fill deposits, Heindl (1965) concluded that the hydraulic
A ke, - TG A 19 ' ’ OB and valas thickness of saturated material and the amount and distribution of fine- conductivities in some parts of the younger volcanic rocks were
Tgsggzsé 1956-69; Phoenix, 1954-69, and Tucson, - Younger volcanic rocks—Silicic to basaltic flows, breccias, pyroclastic I the lf’apago, dSan tXa\tiert,hancti, G.il aﬁ?ler:ld lnd.it:n gfhserva}:ic::s tte(;nair]: grained material in specific areas of the basins. Generally the coarser- comparable to those in the adjacent basin-fill deposits. This is
rocks, and overlying and interbedded sedimentary rocks. Generally yield 5 % s?;:iiew(;tegizusr;m:;z;ls?n lea ce:s%;oun:i’voastler, in th:l:g: sin-:ll de ro;ts grained material, such as gravel and sand, found along the mountain schematically illustrated in figure 2 by a water level that passes
less than 20 gallons per minute of water to wells. Well yield is variable %% % 13: sl i S —— ul:\ s -water-table conidifions. The sa:Jpr: sl fronts and overlying the pediments will transmit and yield more water to concordantly through the volcanic bedrock of pediment B. For example,
and depends on the degree and interconnection of fractures, Hiickiess ‘of fhe deposiis. Is from fans of et neas ihe m(;untain fecmic & wells than the clay and silt of the deep basin centers. The saturated at the villages of Hickiwan, Hotoson Vo, and Kaka near the west margin
developrr;lent of vesicularity, and distribution of brecciated zones Cop, e than 1,000 it 1h te centess of the basing, Ot the beals of o suesngs thickness .of the §urﬁc1al deposits tl'tat overl}e thfe pediments, however, of the Papago Indllan Reservation, dee;? wells were drilled into highly
between flows 4 Flagstaff o, specific vield of 10 percent, the amount of water that s present i the generally is not thick enough to_sustam well yields in excess of 50 gal/mit.w. fracturt.ed and brecciated younger volcanic r?cks; water levels anc? well
e - Older volcanic rocks—Silicic to intermediate volcanic flows and welded % Rive, uppermost 100 ft of the saturated basin-fill deposits is estimated to be 12 - place's .the' i o T 1’.000 g ﬂ.“d(’ i hydraulfc gel.ds oG . I SNl NG N i (el SRS
5 tuffs and interbedded sedimentary and related intrusive rocks; ' ” million acre-ft. The specific yield of saturated sediments is the ratio of the conductivity is extremely low, which results in well yields that generally wil aa;xs. ields of wells that the bedrock _— —
24 SR n@@!ﬂf’l‘i .W‘Wc ! metamorphosed in places. Vesicularity and intraflow breccias notably & volume of water that will be yielded by gravity from the sediment to the not support extensive irrgation, mine, or pub!xc supplies. The hlgh.est ater yields of wells that tap the bedroc are. ighly variable an
R2E \Chouli}:\ i 0 absent. Generally yield less than 10 gallons per minute of water to wells. volume of saturated sediment. The specific yield of the basin-fll deposits water-yielding materials of the basin-fill deposits are along the' buried generally not predlctab!e, even within ShO}’t distances; however, wells that
. ko Ba o ] ﬂT' Well yield is highly variable and depends on the degree and may range from 1 to 20 percent, depending principally on the degree of Pediment edges where the clay of the. deep basin centers thins a'nd tap the younger volcanic rocks generally yield more than wells that tap'the
‘\\ A \§\\\ I 3so01 20 interconnection of fractures sorting, cementation, and grain size of the deposits interfingers with the coarse alluvial material that fans out across the wide older volcanic rocks. The granitic and metamorphic rocks are essentially
= i ! T i 2 S : i S i 1 i i i i fined nonwaterbearing units; however, water may occur in fractures and
\\ «ﬂ\ \% Limestone and dolomitic rocks—Include some interbelided older 7 Water in the basin-fill deposits is derived mainly from precipitation and &ednmz:’ntst Eor ?urr:mefsszgut:‘::nstt‘tl::t’ ltil;;s gzvd:::v;:%r&}sa:z r2\e008? interstitial openi?x gs, but the unit is a less relial:;e wadar iutee (i it
- volcanic and sedimentary rocks; metamorphosed in places. Rocks are PHOENIX runoff that infiltrates along the mountain fronts and to a lesser extent S SERIED0 weime o ! 4 . ’ : y ; i
Qs ChONANT ™\ Iy . v d d 1 ; : GILA BEND INDIAN Ywersah the: desert lioar. Rech bo e, eniifer 1s estinaied to Be les foot contours of estimated thickness of basin-fill deposits (fig. 3). Properly of the volcanic-rock units. No known wells tap the limestone and dolomitic
,@ NG|V intensely efc?rmefi, frz?cture , and intruded by stocks, dq(es, ar}d sills. Gk £, g - Fecharge th o ' M f th designed and constructed wells that tap more than 200 ft of saturated rocks; however, reports by Heindl and Cosner (1961) and Heindl and
112°00" 7 SanRauel\l ) No wells are in this unit. However, reports from the Turning Point and S fan 7 petcent of the preciittalin on. he molintiin aess. Mest of he material in this zone may yield more than 2,000 gal/min others (1962) indicate that dewatering operations in a few mines that
SCALE 1:250 000 y P VAN T Jackrabbit (Tat Momoli) Mines that penetrate this unit indicat o annual precipitaton is lost to evaporation and to transpiration by plants. 2 Y yield RO PRSI - ; 5
( ) pe cate 3 —— ; i trated limest tions produced more than 50 gal/min. Any of th
5 0 5 15 20 25 MILES s = continuous yields greater than 50 gallons per minute during dewaterin, > After infiltration, water moves through the sediments toward the centers of Some water is available from the various units of the bedrock of the PEREZE . SMESONE SeCRons proncen more than oU gal/min. Any of the
— = R.4E. : 21 cpaEn g . oy ihie basins (g, 4) mountains and pediments. The depth to water in most wells that tap these bedrock units are likely to yield moderate amounts of water to t‘})‘vells that
g 2 3 s G2l ; : : ; ; ;
5 0 5 10 20 25 30 35 KILOMETERS _ ® Tucson The depth to water in wells that tap the basin-fill deposits ranges from units generally is less than 100 ft and differs from place to place (fig. 4). e substanilal frachired rock along.thf;a fault;. Seme o; © rr})]ajor
[ - —— o — | = = ) Granitic _and metamorphic rocks—Medium to coarse crystalline B about 100 to 800 ft (g, 4). For many parts of the reservations, water Water levels fluctuate seasonally in response to precipitation and storm faults in the bedrock. areas are shown in figure 3 as a guide to those
CONTOUR INTERVAL 200 FEET metasedxmeptary, schistose, ‘gneissi-c, and granitic rocks. S.ome water PSAN XAVIER INDIAN Jovels i wells that tp the hasin Nl deposis have shown Hille change. in runoff. Water levels in wells that tap the older volcanic and the granitic and readers who may be interested in developing water supplies from bedrock
WITH SUPPLEMENTARY CONTOURS AT 100 FOOT INTERVALS may occur in fractures and interstitial openings, but the unit generally

areas. Reliable water supplies have been developed in some bedrock
areas, but locating such water supplies is often uncertain and may require
trial-and-error drilling.
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