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N , e RS The Navajo and Hopi Indian Reservations are located mainly in Cooley, M. E., Akers, J. P.,, and Stevens, P. R., 1964, Geohydrologic data
| 23 s P |8 northeastern Arizona, although the Navajo Indian Reservation ex- in the Navajo and Hopi Indian Reservations, Arizona, New Mexico,
= 7, X X : 2 i T.28N. tends into northwestern New Mexico and southeastern Utah (see and Utah; pt. 3, Selfected lithologic logs, drillers’ logs, and strati-
e T ) hsen s J L3 iz location map). The area of this report coincides with the areas of the graphic sections: Arizona State Land Dept. Water-Resources Rept.
- L/‘}\L{ = £ ) lg e s Navajo and Hopi Indian Reservations except in part of New Mexico, 12-C, 157 p.
S y T O\\ 4 bl where the area was extended eastwqrd to longitude 108° and south- Cooley, M. E., Harshbarger, J. W., Akers, J. P., and Hardt, W. F., 1969,
<7, \ %7\ ward to Interstate Highway 40 and in southeastern Utah. Regional hydrogeology of the Navajo and Hopi Indian Reserva-
5 /\u\v%&*i This investigation was conducted by the U.S. Geological Survey at tions, Arizona, New Mexico, and Utah, with a section on Vegeta-
% % W : the request of the Bureau of Indian Affairs. The study was undertaken tion, by O. N. Hicks: U.S. Geol. Survey Prof. Paper 521-A, 61 p.
& \\ ) T.27N. to evaluate the potential for large-scale ground-water development in Cooper, J. B., and John, E. C., 1968, Geology and ground-water occur-
by the Navajo and Hopi Indian Reservations. The results given in this rence in southeastern McKinley County, New Mexico: New Mexico
& report are intended as preliminary guidelines for the development of State Engineer Tech. Rept. 35, 108 p.
: .%’\1 ground water in sufficient quantity and of suitable quality for irriga- Craig, L. C., and others, 1955, Stratigraphy of the Morrison and re-
T.36 N} 1o A ‘ ; tion, municipal, and industrial uses. Data are not included for areas lated formations, Colorado Plateau region—a preliminary report:
30" 1% : ' /%?V V/i// Ji 7] 307 in which less than 25 gal min' (gallons per minute) or 951 min"' (litres U.S. Geol. Survey Bull. 1009-E, p. 125-168.
B Y . $ o 126N, per minute) of water can be developed. Dane, C. H., Bachman, G. O., and Reeside, J. B., Jr., 1957, The Gallup
A B el f The reservations are entirely within the Colorado Plateaus physio- Sandstone—its age and stratigraphic relationships south and east
\ R TR 7 graphic province of Fenneman (1931), and most of the area receives of the type locality (N. Mex.), in Four Corners Geol. Soc. Guidebook,
ple ﬂ%-.m - only 8 to 12 inches or 200 to 300 mm (millimetres) of precipitation per 2d Field Conf., Geology of southwestern San Juan Basin, 1957: p.
/Xi\ \*\%' i o year. A few streams have short reaches of perennial flow, which is 99-113.
i T N, -;' 2 sustained by ground-water discharge. Streamflow is predominantly Davis, G. E., Hardt, W. F., Thompson, L. K., and Cooley, M. E., 1963,
e : \”%kv\\ P\ ephemeral, however, and generally contains large concentrations of Geohydrologic data in the Navajo and Hopi Indian Reservations,
A = gt —X “x by e ~F S Ko suspended sediment. Because of the limited surface-water resources, Arizona, New Mexico, and Utah; pt. 1, Records of ground-water
Z NAV. INDIAN S T NS\ b L {5 s Eaa ,,,/;\‘“f/ - T.25 N the Navajo and Hopi Indian Tribes are dependent mainly on ground supplies: Arizona State Land Dept. Water-Resources Rept. 12- A,
Wi S AN B : . ’ water. In the reservations most of the aquifers are very fine grained 159 p.
PiA MNT E D th\.s KR W b to fine-grained sandstone that has poor Water—yleld}ng charagterlstlcs. Edmonds, R. J., 1967, Ground water in the Window Rock-Lukachukai
R e N AR Although about 75 percent of the area is underlain by aquifers that area, Navajo Indian Reservation, Arizona and New Mexico, in
el : e ™ will yield at least 25 gal min* (95 | min™') of water, only about 15 per- New Mexico Geol. Soc. Guidebook, 18th Field Conf., Guidebook of
cent of the area is underlain by aquifers that will yield more than Defiance-Zuni-Mount Taylor region, Arizona and New Mexico, 1967:
Iy 500 gal min' (1,900 1 min'). The aquifers receive recharge slowly be- p. 86-91.
CUaT 2N, cause ground water generally moves at the rate of only a few feet Fenneman, N. M., 1931, Physiography of Western United States: New
per year; therefore, ground-water withdrawal is derived mainly from York, McGraw-Hill Book Co., 534 p.
storage. Some sand and gravel deposits along the stream channels Harshbarger, J.W., Repenning, C. A.,and Irwin,J. H.,1957,Stratigraphy
receive recharge by infiltration of streamflow and form locally pro- of the uppermost Triassic and the Jurassic rocks of the Navajo coun-
ductive aquifers. The quality of water varies greatly from aquifer to try: U.S. Geol. Survey Prof. Paper 291,74 p.
1 15/ aquifer and from place to place within an aquifer. In about 20 per- Haynes, D. D., Vogel, J. D., and Wyant, D. G., compilers, 1972, Geology,
cent of the area all the known aquifers yield water that contains structure, and uranium deposits of the Cortez quadrangle, Colorado
g more than 1,500 mg/1 (milligrams per litre) dissolved solids. and Utah: U.S. Geol. Survey Misc. Geol. Inv. Map 1-629. )
o The maps in this report show the approximate quality of water in Kelley, V. C., 1967, Tectonics of the Zuni-Defiance region, New Mexico
terms of dissolved-solids concentration and areas where it is estimated and Arizona, tn New Mexico Geol. Soc. Guidebook, 18th Field Conf.,
that at least 25, 75, 200, or 500 gal min"' (95, 280, 760, or 1,900 1 min"') Guidebook of Defiance-Zuni-Mount Taylor region, Arizona and New
of water can be obtained from a properly constructed well. Each map Mexico, 1967: p. 28-31.
shows the approximate pumping level that would exist after 100 days Kister, L. R., and Hatchett, J. L., 1963, Geohydrologic data in the
of continuous pumping at the indicated rate. The pumping lift re- Navajo and Hopi Indian Reservations, Arizona, New Mexico, and
quired to obtain an indicated yield is considered a better index than Utah; pt. 2, Selected chemical analyses of the ground water: Ari-
e well depth to the long-range cost of obtaining water. Required well zona State Land Dept. Water-Resources Rept. 12-B, 58 p.
depth, however, was used as an arbitrary limit on the availability of Lohman, S. W., 1972, Ground-water hydraulics: U.S. Geol. Survey Prof.
water. Paper 708, 70 p.
For purposes of map compilation, arbitrary limits of acceptability McGavock, E. H., 1968, Basic ground-water data for southern Coco-
s were assigned for well depth, pumping level, and the dissolved-solids nino County, Arizona: Arizona State Land Dept. Water-Resources
2 : concentration of water. Aquifers were not considered capable of sus- Rept. 33, 49 p.
¢ L Y, taining the well yields shown on the maps in areas in which the follow- McGavock, E. H., Edmonds, R. J., Gillespie, E. L., and Halpenny, P. C.,
3 o . qué FAL B T.21N. ing limits would be exceeded: (1) the required well depth would be 1966, Geohydrologic data in the Navajo and Hopi Indian Reserva-
g WS SOy iE more than 3,500 ft (1,070 m) below the land surface,(2) the pumping tions, Arizona, New Mexico, and Utah; pt. 1- A, Supplemental rec-
L4\ 9 4 3 (%"“E‘Q ) Tes?) level would be more than 2,000 ft (610 m) below the land surface,or ords of ground-water supplies: Arizona State Land Dept. Water-
, S i WS S 5 WP /PM W (3) the water would contain more than 10,000 mg/] dissolved solids. Resources Rept. 12-E, 55 p.
36°00" AR ‘\\;_%{—" e ﬁj i sz’ﬂ ’5%‘\7““\ 36°00 In summary the information shown on the maps is a synthesis of Mercer, J. W., and Cooper, J. B., 1970, Availability of ground water in
T.30N g g | & { ,\% WPJ’ N l(k? data from about 2,000 wells. Only about 75 reliable aquifer tests have the Gallup-Tohatchi area, McKinley County, New Mexico: U.S. Geol.
T % L been conducted, however, and information on the water-yielding char- Survey open-file report, 182 p.
. acteristics of the rocks has been extrapolated over large areas. The Moench, R. H., and Schlee, J. S., 1967, Geology and uranium deposits
foav - i 0900\ T.20N. maps give only a general indication of the chemical quality of the of the Laguna district, New Mexico: U.S. Geol. Survey Prof. Paper
DR o }{ N7 i 2 A 1@:’ . A l Y, water, and excessive concentrations of a particular constituent —such 519, 114 p. _ )
fopet - 2 fgn L ol L g 25 thsodsts : as fluoride or iron—may render the water unsuitable for some uses. O’Sullivan, R. B., and Beikman, H. M., compilers, 1963, Geology, struc-
W F3l R R At LQ‘:%;.J R o -180) A field investigation by a ground-water hydrologist is necessary to ture, and uranium deposits of the Shiprock quadrangle, New Mexico
ol o = adT A N T L e determine the feasibility of drilling a well at a particular site. Factors and Arizona: U.S. Geol. Survey Misc. Geol. Inv. Map 1-345.
T.29N|7 &8 7 : such as well depth, well spacing, well construction, and water chem- O’Sullivan, R. B, Repenning, C. A., Beaumont, E. C., and Page, H. G.,
: :e:ifi‘l #{%}f/; istry must be evaluated for each individual site. 1972, Stratigraphy of the Cretaceous rocks and the Tertiary Ojo
‘*%‘2 e [/~ F/\j p—_— Alamo Sandstone, Navajo and Hopi Indian Reservations, Arizona,
N2 s ke New Mexico, and Utah: U.S. Geol. Survey Prof. Paper 521-E, 65 p.
Tror (T '“*{~ I i 2 Peirce, H. W., 1964, Internal correlation of the Permian De Chelly
~ s/ 7 ONES . Sandstone, Defiance Plateau, Arizona, in Contribution to the geol-
o9 e ogy of northern Arizona—Major Brady Memorial: Mus. Northern
T.28N. Arizona Bull. 40, p. 15-32.
Pike, W. 8., Jr., 1947, Intertonguing marine and nonmarine Upper
T8N SELECTED REFERENCES Cretaceous deposits of New Mexico, Arizona, and southwestern
4 Colorado: Geol. Soc. America Mem. 24, 103 p.
Read, C.B.,and Wanek, A. A.,1961, Stratigraphy of outcropping Permi-
45/ i s 45/ Akers, J. P, McClymonds, N. E., and Harshbarger, J. W., 1962, Geology an rocks in parts of northeastern Arizona and adjacent areas: U.S.
5 J,g/\]ﬁ\'r: and ground water of the Red Lake area, Navajo Indian Reservation, Geol. Survey Prof. Paper 374-H, 10 p.
| Vo Arizona and New Mexico: U.S. Geol. Survey Water-Supply Paper Repenning, C. A., Cooley, M. E., and Akers, J. P, 1969, Stratigraphy
T 27NN, : 1576-B, 12 p. of the Chinle and Moenkopi Formations, Navajo and Hopi Indian
— Beaumont, E. C., 1957, The Gallup Sandstone as exposed in the west- Reservations, Arizona, New Mexico, and Utah: U.S. Geol. Survey
) ern part of the San Juan Basin (N. Mex.), in Four Corners Geol. Prof. Paper 521-B, 34 p.
Soc. Guidebook, 2d Field Conf., Geology of southwestern San Juan Saucier, A. E., 1967, The Morrison Formation in the Gallup region, in
Basin, 1957: p. 114-120. New Mexico Geol. Soc. Guidebook, 18th Field Conf., Guidebook of
radiipos Berry, F. A. F., 1959, Hydrodynamics and geochemistry of the Jurassic Defiance-Zuni-Mount Taylor region, Arizona and New Mexico, 1967:
SR Y and Cretaceous systems in the San Juan basin, northwestern New p. 138-144.
T.26N. 4 Mex.ico and southwestern Colorado: Stanford Univ., unpub. doctoral Scurlock, J. R., 1971, Geologic structure map of northern Arizona:
[ chaseLmm [ o ¢ 7 3w thesis, 192 p. Phoenix, Arizona Oil and Gas Conservation Comm. map.
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Map showing dissolved-solids concentration in ground water and approximate pumping levels in areas where wells will yield at least 500 gallons per minute (1,900 litres per minute)
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