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On November 21, 1949, the writers accompanied Mr, Chester Wilson
of the Navajo Service Yater Supply Office to Mmmamael Migsion, Arisoma, to
investigate the adequacy of ground-water supplies adequate for irrigation
along Toe Chinlin Vagh, The investigation was made as part of the ground-
vater studies of the Geological Survey on the Favajo Indian Reservation,

Adout 20 acres of land is under cultivation along the wash, dut
the surface-water supply is reported to de sufficient to irrigate only adout
20 pevcent of the land, Navajo Indians in the area prepared a petition requesting
that the Navajo Service drill a well for an irrigation supply. A minimm supply
of 500 gallons per mimute is desired.

Tsmanuel Mission, on the Navajo Indian Reservation is in ipache County,
Arizonsa, about 65 miles by road vest of Shiprock, New Mexico. The mission is
reached by an unimproved road that dranches sharply southward from the Shiproek-
Kayenta highway about 20 miles vest of Tes Hoes Pas. Temamel Nission stands at
the confluence of Toe Chinlin Wash and Yalker Creek, fu cumu Mtuh en
the southwestern slope of the Carriso Mountains, at an .uuuo of Mt 6,500
feot. |

The region is dissected by many bn,d~ washes and shallow czayons §. T
radiating from the base of the Carriso "!"Q. Nost of the streaws are - et
ephemeral , depending upon runoff from mw.u and tonhg snowv on tho na&o
of the mountains, Along Toe Chinlin Vash, uowoiﬁrlu;u ::v“c‘d-‘:il
seeps were observed und are reported to provide a pereanial flow %o the upper
part of the wash,

The Morrison formation (Jurassic) is exposed in the walls of wpper
foe Chinlin Canyon and underlies the land surface surrounding the laccolithie



intrusion Sthat makes up the major part of the Carriso Mountains, Vhere observed,
the Morrison formation consiste predominantly of variegated shales and interbedded
thin sandstones, The sedimentary strata have deen wpwarped to fom a truncated
dome with dips as mach as 20° Dips decrease rapidly awvay from the center of the
dome and within a short distance become very slight.

Several feet of alluvial fill has been deposited along Toe Chinlin
Yash, The fill consists of coarse gravel and mmsll boulders near the mountains,
grading downstresm into fine sand and silt, The land for 6 or 7 miles along the
banks of the wash is cultivated by nrimitive irrigation systems vhich divert the
wvater from the creek to the fields by means of earth dikes and dug ditches. During
the dry summer months the lands along the lower reaches of the wash are without
water, A dependable mupply of water for this area would greatly inerease the
productivity of these lands,

The perennial flow in the upper part of Toe Chinlin Yash is mipplied
by springs and seeps in the alluvial fill of the canyon floor, The combined
flov of these springs and seeps wvas estimated to de about 150 gallons per mimute
on November 21, 1949, GSurface flov in the vash disappeared into the fill within
a distance of 2 miles downstream, Downstream videning of the canyon and thickening
of the i1l pemit the surface flow to percolate into the fill and disseminate
throughout the finer gravel and sand, Shallov water smipplies could de developed
by digeing wells in the alluvial fill in the areas vhere little or no surface
wvater is availadle. Undoudtedly appreciable quantities of water would de
obtained, but it is believed that the amount would not be mufficient %0 meet
the ninimum requirements for irrigation, The preduction of such wells may be
expected to fluctuate seasonally and to de at a minisuwm during the dry sumer



months vhen water is most needed.,

The effect of the intrusive mass of the Carrizo Nountaine upen the
water=bearing properties of the Morrison formation and underlying strata is
unknown, oving to the absence of deep drilled wells in the area. The ignecus
mase, vhich has uplifted and plerced the sarrounding sediments, may effectively
seal the upturned edges of the sediments and greatly restrict recharge oa the
upper slopes., Farthemore, the Morrison formation, which is the uppemost
sedimentary formation in the area, except for the thin alluvium in the washes,
consists in large part of shale vhich undoubtedly limits downward percolation
of surface water into underlying Jurassic sandstones, Yven under ideal con-
ditions of recharge, no wells drilled into the Jurassic rocke in the region
are known *o yleld quantities approaching the 500 gallons per mimte desired
in this locality.

The productiveness of a deep well in the area could de detemmined only
by means of a test hole, Because of the somevhat complicated structural and
stratigraphic relations along the southwestern flank of the Carrizo Nountains,
the best location for such a hole would have to be determined by additional field
studies, Information on the chemical quality of water from the alluvial fill,
Morrison formation, and underlying water-bearing bdeds should also e obtained,
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