GROUND WATER IN PAHRUMP, MESQUITE, AND IVANPAH
" VALLEYS, NEVADA AND CALIFORNIA.

By Gerarp A. WaARING.

INTRODUCTION.

. In eastern California and southern Nevada there are numerous
detached drainage basins that have no outlets for their surface water.
The lowest parts of these basins are occupied by clay flats which may
be covered with water during wet seasons but which are dry during
the greater part of the year. These flats are known as playas or
“dry lakes.” Pahrump, Mesqulte and Ivanpah valleys occupy three
such inclosed basins, partly in Nevada a.nd partly in California.
(See Pls. VII and VIIL.)

The drainage basin of Pahrump Valley is ma,mly in Nye and Clark
counties, Nev.; a small portion of it lies in Inyo and San Bernardino
counties, Calif. (See P1. VIIL.) Somewhat less than half of the
drainage basin of Mesquite Valley lies in Clark County, Nev., and
the remainder is in California, chiefly in San Bernardino County but
partly in Inyo County. About 57 per cent of the drainage basin of
Ivanpah Valley is in San Bernardino County, Calif., but the lowland
as well as the bordering slopes extends northward into Clark County,
Nev. The areas of the drainage basins of Pahrump, Mesquite, and
Ivanpah Valleys, by planimetric measurement on the topographic
maps of the region, are, respectively, 1,040, 395, and 770 square miles.

There are no perennial streams of conseqhence in any of the basins,
but numerous small springs furnish watei' '$upp1ies for prospectors
and for range stock, and at two places in Pahrump Valley there are
large springs used for 1rr1gat10n W1th1n§ the last few years at-
tempts have been made in each valley to develop supplies of water
for 1rr1gat10n by sinking wells. Although the preliminary tests did
not result in agricultural settlement of the valley lands, attempts to
develop ground water for irrigation havq heen continued, and the
writer was assigned to make a short examination of the region, in
order to determine, if possible, the relative amount of ground water
available and its adaptability to successful farming. A short time in
August, 1916, was spent by the writer in the examination of the

. 51



52  CONTRIBUTIONS TO HYDROLOGY OF UNITED STATES, 1919,

valleys, in company with Ernest L. Neill, of Stanford University,
who rendered able assistance in gathering information. The collec-
tion of well records and other data during the short time that could
be spent in the region was greatly facilitated in Pahrump Valley by
Messrs. T. G. Darrough, J. M. Raycroft, Albert Quill, Hoffman &
Vetter, and T. J. Donovan; in Mesquite Valley by Mr. J. B. Cryor;
and in Ivanpah Valley by Mr. Ruben Fuchner. Some additional
data were collected in 1917 by D. G. Thompson, of the United States
Geological Survey.

Ivanpah Valley is traversed by the Los Angeles & Salt Lake Rail-
road. At Cima, Ivanpah, and Nipton there are small stores and
limited accommodations for travelers. Roach, a settlement of half a
dozen houses, is a shipping point for ore and affords meals and ac-
commodations for the night. Jean, the principal settlement in the
valley, is a mining supply and shipping point, with a large general
store, warehouse, post office, hotel, saloon, and a dozen dwelling
houses. From Jean a narrow-gage railroad extends northwestward
to the mining settlement of Good Springs, which in 1916 had a popu-
lation of perhaps 200, and to the Yellow Pine or Bybee mine, 4 miles
farther west. From Good Springs and Roach well-graded wagon-
roads extend to Platina, in Mesquite Valley. This town, which was
started in 1914 during local excitement over the discovery of plati-
num in the adjacent hills, consisted in 1916 of a general store and
post office and seven other houses along streets laid out about a quar-
ter of a mile north of the former Ripley post office and an equal
distance southeast of the abandoned mill of Sandy. - The store and
post office were discontinued, and the town was practically abandoned.
At the Milford mine and other mines in the mountains east of
Platina there were small groups of tents and cabins of those en-
gaged in getting out ore. From Platina roads lead northwestward to
Manse and Pahrump ranches, the principal settlements-in Pahrump
Valley. In 1916 Pahrump post office had mail service three times a
week with Shoshone, a station 274 miles to the southwest, on the Tono-
pah & Tidewater Railroad. The small mining settlement of Johnnie
is near the north border of the Pahrump Valley.

The old copper smelter at Valley Wells, 20 miles northwest of
Cima, was rebuilt by the Ivanpah Copper Co. late in 1917, and was
in operation as late as February, 1918, when about 50 men were work-
ing there. The smelter was later reported to have been closed down.
Because of fluctuations of the metal market and other conditions the
future of many mining camps is very uncertain, and a traveler who
is going into a region for the first time should make inquiries regard-
ing the presence of settlers and not depend on finding people at
places where settlements have flourished in the past.
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Indian Wells Valley is described in a paper entitled ‘‘Ground-water
resources of Indian Wells Valley,”” published as a cooperative study
of the U. 8. Geological Survey in the Report of the Conservation

Commission of California, 1912.

Watering places in the desert regions of southeastern California are
described in Water-Supply Paper 224. Detailed guides to desert
watering places are being prepared for San Bernardino, Imperial,

The mineral springs

and parts of Riverside and San Diego counties.
of California are described in Water-Supply Paper 338.

I~ Data on the flow of surface streams are published in numerous water-

supply papers.
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GEOGRAPHIC SKETCH.

TOPOGRAPHY.

Spring Mountain, a range that culminates in Charleston Peak, at
an elevation of 11,910 feet above sea level, is the dominant topo-
graphic feature of the region. The east side of the range is charac-
terized by great cliffs. The west side, which is in the Pahrump
drainage basin, is somewhat less precipitous and is bordered by
extensive alluvial slopes. (See PL IX, 4.) The lowest part of the
Pahrump basin is in the northwest, in a reentrant known as Stewart
Valley (Pl. IX, B), at an elevation of about 2,450 feet. The south-
west border of the Pahrump basin is formed by the steep slopes of
the Nopah Range, which rises 2,000 feet above the valley, and by
subsidiary ranges to the north and south. The drainage divide be-
tween the Pahrump basin and that of Ash Meadows, to the north-
west, follows the crests of several semidetached, unnamed mountains
that attain elevations of 4,000 to 5,000 feet above sea level. On the
southeast the Pahrump basin is separated from the Mesquite basin by
a drainage divide that extends from the crest of Spring Mountain
down the alluvial slopes and across the lowland as an indefinite
divide, to the base of a northeastern spur of the Kingston Range.

The Mesquite drainage basin, which is rudely triangular, has its
northern, southern, and western corners, respectively, near Potosi
Mountain, Clark Mountain, and Kingston Peak. The highest point
in the basin is Potosi Mountain, at an elevation of 8,500 feet above
sea level ; the lowest land is in the dry Mesquite Lake, at an elevation
of about 2,585 feet. The divide on the east is formed by a south--
ward extension of Spring Mountain; on the southwest by lower
mountains. Between spurs of these mountain ranges on the east and
the southwest, wide alluvial slopes extend down to the lower land at
grades of 100 to 400 feet to the mile. _

The western border of the Ivanpah drainage basin, which lies
south of Mesquite basin, is formed by Clark Mountain (elevation,
7,908 feet) and adjacent ranges, and by Ivanpah Mountain, whose
main peaks are more than 5,500 feet above sea level. On the east
the limit of the drainage basin is formed in part by the crest of the
Bird Spring Range, Sheep Mountain, and the McCullough Range.
From the south end of the McCullough Range the divide swings
southwestward along the crest of the New York Mountains. The
extreme northern limit of the Ivanpah basin is definitely marked
by the summit of Potosi Mountain. The extreme southwestern limit
is less definitely determined by alluvial slopes on each side of the
railroad pass at Cima. The lowest portion of the basin is occupied
by the dry Ivanpah Lake, at an elevation of 2,595 feet, separated by
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a slight divide from the dry lake near Roach, whose surface is 13
feet higher.

The surface in each basin may be divided mto three parts—low-
land,- alluvial slopes, and mountains. The approximate areas and
percentages of each class are shown in the following table:

Area of land of diﬁerént classes in Pahrump, Mesquite, and Ivanpah basins.

Lowlands. Alluvial slopes. Mountains,
Total
P P Per area of
Area er Area et Area o
t of cent of cent of (
(square | " | (square | R | (square | G n&l
miles). area. miles). area. m‘.;ues). ares.
Pahrump basin................. 250 24 330 32 460 44 1,040
Mesquite basin.........cccceee. 90 23 115 29 190 48 " 395
Ivanpah basin...........c.ccceae 85 11 375 49 310 40 770

It will be noted that the proportion of lowland, alluvial slopes,
and mountains are approximately the same in the Pahrump and
Mesquite basins, but that the Ivanpah basin contains a much larger
percentage of alluvial slopes than either of the other two basins, and
less than half as large a percentage of lowland.

CLIMATE.

Most of the precipitation is in the winter. More than half of it
falls during the four months December to March, inclusive. On
the mountains much of the precipitation is in the form of snow.
Occasional thunderstorms during the summer locally furnish con-
siderable water, but they are so irregular in occurrence and are
likely to be so severe that they are of relatively small value to
growing crops. The following record of precipitation at Jean, in
Ivanpah Valley, and at Pahrump, in Pahrump Valley, indicate the
approximate monthly distribution of the precipitation in the valleys.
The precipitation increases rapidly with increase of elevation.

Monthly and annual precipitation, in inches, at Jean, Nev.

[Elevation 2,864 feet.}
Year. Jan. | Feb. | Mar, | Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. nAuJ;i.

Tr. 0]0.10}0.06 | 2.71 | 1.00 0 5.47

0 0f .03] .12} 2.03 0.67 | 1.69 | @¢6.15

0 012.05|1.13]| .40{ .60) .90 |...... a5.08

0l...... Tr, 0 0l...... 0] Tr. | ¢2.19

.10 | Tr. 461 .20 0 0] 21.33

ol Tr. [...... 52| .23 | Tr. | 1.25 0 ¢2.95

15 0 RN PN P a3.48

o| Tr. | 63

e Approximate.
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e Ranck

A. ALLUVIAL SLOPE ON EAST SIDE OF PAHRUMP VALLEY, NEV., LOOKING NORTH.

B. STEWART VALLEY, NEV.-CALIF., LOOKING NORTH.
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4. SAND RIDGES ON SOUTHEAST SIDE OF MESQUITE LAKE, CALIF., AND ALLUVIAL
FANS ALONG EAST BORDER OF MESQUITE VALLEY.

B. CLAY HUMMOCKS IN SOUTHEASTERN PART OF MESQUITE LAKE.

C¢. CLAY BEDS AND ESCARPMENT AT J. B. YOUNT’S RANCH, PAHRUMP VALLEY,
NEV.-CALIF.
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Monthly precivitation, in inches, at Pahrump, Nev.
[Elevation 2,608 feet.]

Year. Jan. | Feb. [ Mar. | Apr. | May. [June. | July. | Aug. | Sept.| Oct. | Nov. | Dec.

[y -
1914.......... S PN 0.14 | 1.56 | Tr. | 0.09 {..-... 0.02 | 0.42 | 0.05 0| 101
1918 e b U U 10 I RN RPN PRI DRIPIPRS PN PRPRIIPN FEURNPUIN PRI IR PRI P
b 2 1 TR PRPRNPIPIPN RPN PRSPROUE] ST PROVPIIPN PP 0.64 { 0.42 (1) P 0| 0.58

The extremes in temperature are great. In the valleys there are
usually frosts during November to March, and in the mountains tem-
peratures near zero are common during these months. Snow does
not lie on the mountains very long in the spring, however.

VEGETATION.

The higher mountains are sparsely clothed with junipers, which
in some portions are sufficiently numerous to form wooded areas.
(See P1. VIIL.) The higher part of Spring Mountain also supports
yellow pine and pifion, which have been to a large extent cut for
lumber for the neighboring mines. The lower parts of the moun-
tains and the extensive alluvial slopes are covered chiefly by creosote
bush (Covillea tridentata), several species of greasewood (Sar-
cobatus), rabbit brush or rayless golden rod (Chrysothammnus graveo-
lens), cactus, and yucca. Sagebrush (Artemisia tridentata) was not
observed by the writer in any of the basins, but it is found in the
elevated valleys east and north of Government Holes, 10 miles south-
east of Cima.

In the southwestern part of the Ivanpah basm the glant yueea or
Joshua tree (Yucca or Clistoyucca arborescens) is abundant on the
slopes north of Cima, with an undergrowth of creosote bush and
greasewood. On the southeast side of the basin the yucca is less
common, and it does not descend muth below an elevation of 3,000
feet above sea level. In the northern part of the basin, on the slopes
of State Line Pass and west of Borax and Jean, a smaller yucca,
either a stunted form of the Joshua tree or a related form, is fairly
plentiful. The slopes below 2,800 feet are dominated by creosote
bush and greasewood down to the flatland bordering the dry lakes.
The larger of the two “ dry lakes” in Ivanpah Valley is bordered by
a zone 200 to 400 yards wide that is occupied by greasewood almost
to the exclusion of creosote bush. The smaller lake bed near Roach
is bordered by a zone of rabbit brush and stunterd greasewood, ex-
tending to the base of the alluvial slopes, where the creosote bush
becomes dominant. The lake beds themselves are barren of vegeta-
tion and during most of the year have hard, level clay surfaces.
During storms they may be covered by water to a depth of several
inches.
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Mesquite Lake is surrounded by a belt of mesquite trees in some
places 100 yards or more in width. Sand ridges on the east side of
the lake bed (Pl X, A) are also in part covered by mesquite. The
lake bed is largely crusted with alkaline deposits that are barren of
vegetation, and a part of the east side consists of a barren clay flat,
dotted with clay hummocks (Pl X, B), some of which are more than
15 feet high, but in some portions of the lake bed there are sparse
growths of salt grass and other alkali-resistant plants.

In the Pahrump basin mesquite grows along the east side of
Stewart Valley, and there are groups of the mesquite trees near
Sixmile, Mound, Stump, and other springs. On the lower slopes a
yucea, smaller than the average Joshua tree but resembling it, is
the most prominent plant, though scattered clumps of stunted grease-
wood and creosote bush form the principal growth. Along the
upper borders of the alluvial slopes an occasional barrel cactus is
found. The lake bed southwest of Mound Spring is a barren clay
flat, but that of Stewart Valley is covered by salt grass.

ANIMAL LIFE.

Wild animals are not plentiful in this region. Occasionally a
coyote or a jack rabbit may be seen, and during the evening or early
morning a small variety of swift or fox is abroad, hunting for desert
rats. These rats and the lizards are the most common forms of wild
life. On the higher slopes, especially in the wooded portions of the
mountains, a few birds may be found, but the region as a whole does
not furnish much food for animal life. The smaller animals are by
no means so common in this region as they are farther west, where in
some of the recently homesteaded valleys they are so numerous that
rabbit-tight fences are almost essential to the production of crops.

MINERAL RESOURCES.

Mining has been carried on in the mountains of the region for
many years. Probably the first production came from the Potosi
mine, near the north border of the Mesquite basin, where lead was
obtained by the Mormons about 1860. Later ores of gold, silver,
copper, and lead were discovered ; and in 1906 a material that accom-
panies some of the lead ores and had been considered to be country
rock was recognized by a mining engineer to be an ore of zinc.

In 1914 platinum and palladium were recognized in a gold ore
from the Boss mine (8 miles northeast of Ripley), which was an old
property, originally developed for copper.? One result of the mining
rush that followed was the establishment of the town of Platina.

1Hill, J. M., The Yellow Pine mining district, Clark County, Nev.: U. 8. Geol. Survey
Bull. 540, pp. 225-226, 1913.

2 Knopf, Adolph, A gold-platinum-palladium lode in southern Nevada: U. 8. Geol. Survey
Bull. 620, pp. 1-2, 1916.
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In 1916 ore from mines in the Mesquite basin was being hauled by
auto trucks and by teams to Roach, for rail shipment to smelters, and
ore from mines near Good Springs was being brought down by the
narrow-gage railroad to the main line at Jean. The prevailing high
Pprices of copper, lead, and zinc had caused the reopening of several
properties that had been idle for some time.

In the New York Mountains, south of Ivanpah, tungsten minerals
(wolframite and ferberite) were discovered in May, 1916, in old
copper and gold-silver prospects. When the region was visited in
August, 1916, many claims had been staked and several leases had
been taken, but a recent drop in the price of tungsten had caused sus-
pension of work. The prospects are on quartz ledges that cut the
coarse gray granite country rock. In some places the quartz carries
small amounts of blue and green copper carbonates and black manga-
nese oxide:. - The Garvanza mill, erected about 1910 2 miles south-
east of Brant, for the chlorination of the gold ore, was not success-
fully used, but small amounts of gold and copper ores from the mines
were concentrated and shipped.

About 10 or 15 years ago salt was produced in Mesquite Lake by
the evaporation, in iron pans heated by mesquite wood, of brine ob-
tained from shallow pits, and the product was taken to San Bernar-
dino and sold. In the pits at the old workings (locality 84, P1. VIIT)
crusts of salt form. A sample collected by the writer in August, 1916,
was analyzed in the United States Geological Survey laboratory by
W. B. Hicks and reported to be nearly pure sodium chloride. It
contains small amounts of sulphate, calcium, and magnesium and a
trace of potassium.

About half a mile northwest of the old salt works the surface
over several acres is strewn with large crystals of gypsum, which
develop in the mud and seem to work their way up to the surface,
where they dlsmtegrate -and cover the ground with shining flakes.
It is said that a number of years ago about 1,200 acres on the west
side of the dry lakq was staked as placer gypsum claims, but in 1916
no assessment work appeared ever to have been done.

% GEOLOGIC SKETCH.

STRUCTURE.

The dominant structural feature of the region is the Spring Moun-
tain, a mass of irregular shape which has a general northwest-
erly trend and culminates in Charleston Peak, on the east side
of the Pahrump basin. The range was studied by members of the
Wheeler Survey® and in 1900-1901 by the late R. B. Howe, whose

1T. 8. Geol. Surveys W. 100th Mer. Rept., vol. 3, pp. 124, 166, 179, 180, 1875.
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notes were incorporated by Spurr? in a report on the region. These
studies show that the mountains have been uplifted by extensive fold-
ing and faulting. Spurr? says that the range “shows more complex
folding than any of the ranges north or east, and to this folding the
irregular shape of the range is probably due. * * * In an east-
west section the general structure of the range seems to be a broad
syncline, with a number of minor folds of little importance. * * *
In a north-south section the structure * * * appears to be anti-
clinal.” Hill® visited the south end of the range in 1912 and found
that “in this region the general structure seems to be monoclinal,
but it is complicated by numerous faults and some folding. * * *
The ridges extending westward into Mesquite Valley are faulted in
a very complicated manner.”

The Kingston and Nopah ranges, which together form the western
border of the Pahrump and Mesquite basins, have steep fronts,
especially on the west side of the Nopah Range. According to R. B.
Rowe* the general structure of these ranges seems to be monoclinal,
the dip being eastward, but there are many faults. At ngston
Peak the rocks are somewhat folded but have a general north-
ward dip.

No detailed studies of the mountams bordering the southern part
of the Ivanpah basin have been made. Clark and Ivanpah moun-
tains, on the west, and the New York Mountains and their northern
extensions in the McCullough Range, on the south and southeast,
~are all believed to be greatly faulted, with minor folding, and to
have a complex structure, much like that of Spring Mountain, to
which both the eastern and western limiting mountains of Ivanpah
basin are structurally related.

CLASSES OF ROCKS.

Granite and gneiss, presumably of Archean age, are found in the
southwestern part of the New York Mountains. A belt of granite
forms the central part of Clark Mountain,’ and granite also forms
the core of the mass that culminates in Kingston Peak.* The
greater part of the mountains in the region, however, are composed
of ancient sedimentary rocks. Quartzite, considered to be of Cam-
brian age, overlies the granite of Kingston Peak, and Cambrian lime-

1 Spurr, J. E., Descriptive geology of Nevada south of the 40th parallel and adjacent
portions of California: U. S. Geol. Survey Bull. 208, pp. 164-180, 1903,

2 Idem, p. 175.

3Hill, J. M., The Yellow Pine mining district, Clark County Nev.. U. 8. Geol. Survey
" Bull. 540, p. 233 1914,

4 Spurr, J. H., op. cit., p. 199.

57. S. Geog. and Geol. Surveys W. 100th Mer. Rept., vol. 8, p. 82, 1875
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stones and other sedimentary rocks have been mapped by Spurr* as
constituting the Nopah and adjacent ranges, the ranges near Clark
Mountain, the McCullough Range, and the northern part of the New
York Mountains. Spring Mountain and its offshoot, the Bird Spring
Range, are composed chiefly of massive limestones and conglomer-
ates of Carboniferous age.? Small areas of sandstone and shale of
Triassic and Jurassic age are present north of Good Springs. No
consolidated sedimentary materials of later age than the Jurassic
have been recognized in the region, but there are a few small areas
of lava, probably of Tertiary age, notably on Table Mountain, be-
tween Platina and Jean.

Each of the three valleys is underlain by deep deposits of alluvium,
Great alluvial slopes extend from the bases of the mountains down
to the lowlands. In their upper portions these slopes consist chiefly
of angular gravel and cobbles, but in their lower portions the material
is chiefly sand, silt, and clay. The greater part of the lowland in
Pahrump Valley is underlain by calcareous sandy soil. In the north-
ern part of Mesquite Valley numerous wells that were dug a few years
ago show that the material is almost entirely silt and clay down to
the ground-water level. In most of these wells only light-colored,
nearly white calcareous clay and silt are exposed; but the northern-
most well (No. 52, PL. VIII) exposes about 50 feet of red-brown cal-
careous sandy silt, overlying the more common white material.

Along the east side of Pahrump Valley, from Pahrump to a point
some distance south of Stump Spring, there are beds of light brown
to cream-colored clay from only 2 or 8 feet thick to a maximum thick-
ness, near Stump Spring, of about 50 feet. (See fig. 4.) The clay
beds along the north side of the road between Manse and Pahrump
contain layers and lenses of limestone gravel and in some places the
clay is calcareous and cemented into a very hard material. A test
well on the north side of the road halfway between Manse and
Pahrump is said to have reached gravel underlying the clay at a
depth of 41 feet. The western front of the beds form low but con-
spicuous bluffs at several places, notably at J. B. Yount’s ranch (see
Pl X, 0), suggesting a fault scarp. At no place were any of the
clay beds observed to pass beneath the gravelly alluvium. Where the
upper border was seen, east of Stump Spring and also east of
Pahrump, the clay immediately overlies the alluvial wash, and its
eastern limit is marked by a declivity several feet high. Inthe vicinity
of Yount’s ranch, where the formation covers the widest area, its
surface rises with a uniform slope of about 100 feet to the mile north-

1 8purr, J. E., op. cit, pl. 1.
2Hill, J. M., The Yellow Pine mining district, Clark County, Nev.: U. 8. Geol, Survey
Bull. 540, pl. 4, 1914.



60 CONTRIBUTIONS TO HYDROLOGY OF UNITED STATES, 1919,

eastward to the lower border of the gravelly alluvial wash. In the
southeast the clay extends up to an elevation of about 3,000 feet above
sea level; but at its northwest end, near Pahrump, it is only 2,700
feet above sea level. These clay beds were presumably laid down in
a lake or playa that formerly occupied that part of Pahrump Valley
and were later elevated, probably with tilting and faulting.
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Ficurp 4.—Sketch map showing approximate extent of elevated clay beds in Pahrump
Valley, Nev.

Between Mound Spring and Pahrump there is a belt of soft, fine-
grained calcareous soil, standing 3 or 4 feet above the mean level
of the valley floor, which seems to consist of clay redeposited by storm
waters that have brought it from the main bed of clay to the east.

No evidence of clay beds appreciably above the levels of the playas
and adjacent low slopes was observed in Mesquite and Ivanpah val-
leys. The drainage basins of these two valleys are smaller than
that of Pahrump Valley, and they are surrounded in general by
lower mountains, upon which less rain and snow fall, so that it is
improbable that they formerly contained extensive lakes.
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GROUND WATER.
PAHRUMP VALLEY.
SPRINGS,

Several large springs and many small ones are found in the moun-
tains on the east side of Pahrump Valley and along the base of the
mountains. A few large springs also occur farther down in the
valley.

Lee’s Spring and Trout Spring, up in the mountains, and Inter-
mittent Spring and the Pahrump Valley springs, at the base of the
mountains, yield large flows. The records of flow of these streams,
as measured by the United States Geological Survey, are given in
the following tables:

Daily discharge, in second-feet,® of Lee’s Spring mear its source, 18 miles east
of Pahrump, Nev., for the period Apr. 1 to Sept. 30, 1916.

Day Apr.| May. | June.|July. | Aug. | Sept. Day. Apr. | May | June.| July.| Aug. | Sept.

) 9.0 | 12 49| 2.4 1.5 0.9 7.1 3.8| 3.7| 1.2 0.7
2. 8.9 |11 4.7 2.4 17 .9 6.6 3.7 2.9| 1.1 7
[ . 9.7 |12 4.7] 2.3 1.6 .9 6.2| 3.5 2.6| 1.1 .6
4. ... 8.0 | 14 4.7| 2.3 1.5 .9 6.4 3.5 2.3 1.0 .6
5 e 7.3]15 4.5 2.2| 1.5 .9 6.0 3.2 2.0 1.0 .6
6.8 113 4.5| 2.2 1.4 .8 6.0| 3.0 1.9 L0 .6

6.8 |12 4.5( 1.7 1.4 .8 6.2 2.7 1.9| 1.0 .6

8.0 |12 44| 1.6| 1.4 .8 6.2 27| 1.9| 1.0 .6

9.9 |11 4.4 1.6 1.4 .8 58| 2.8 1.7| 1.0 .6

.12 10 4.4| 1.6 | 1.3 .8 55| 28| 1.6 | 1.0 .6

) § D 11 9.6 | 44| 1.6 1.3 7 511 2.7 1.6 1.0 .5
12......... 89| 9.2 42 1.6 1.3 7 53| 26| 1.6 1.0 .5
13.......... 7.8| 8.4| 40| 1.6 | 1.3 .7 53| 2.4| 1.5| 1.0 .5
4. 7.3| 80| 40| 2.0 1.2 7 53| 2.4) 1.5 .9 .5
5. ..., 8.4 7.5| 4012 1.2 7 53| 24| 1.5 .9 .5
5.1 f..... L5 R I R,

a A second-foot is equal to about 448 gallons per minute.

Monthly diécharge of Lee’s Spring near its source, 18 miles east of Pahrump,
New., for the period Apr. 1 to Sept. 30, 1916.

Discharge in second-feet.

Run-off in
Month. acre-feet.

Maximum.| Minimum. |  Mean.

124827°—21—wsp 450—>5
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Discharge measurements of Trout Creek about 5'miles below Trout Spring,
or 16 miles east of Pahrump, Nev.

[Made by Albert Quill.]
Gage Dis- Gage Dis- Gage | Dis-
Date. height.| charge. Date. height. | charge. Date. height. | charge.
Sec.ft. 1916 Feet. | Sec.-ft. 1916. Feet, | Sec.-ft.

1.7 June 15........ 0.40 1.70 || Aug. 17........ 0.32 1.22
216 |  22........ .40 1.70 24, ... .. .32 1.22
26900 30........ .35 1.39 ) D .33 1.28
1.96 | July 6........ .34 1.33 || Sept. 7........ .31 1.16
2.03 13........ .34 1.33 14........ .29 1.05
2.03 20........ .33 1.28 21 ... .. .28 1.00
1.90 27 ... .33 1.28 28. ..ot .27 .94
1.90 || Aug. 3........ .33 1.28 || Oct. 5........ .28 1.00
1.83 |  10........ .33 1.28

Daily discharge, in second-feet, of Intermittent Spring 50 yards below its head,
16 miles east of Pahrump, Nev., for the period Apr. 1 to Sept. 30, 1916.

Day. Apr. | May.|June.| July.| Aug.| Sept. Day. Apr. | May.|June.| July.| Aug. | Sept.

) S 23 36 16| 9.4] 5.0 2.2 16......... 20 24 117 13 4.0 1.2
2. .. 22 33 16| 9.1 5.7 2.2 (| 17.......... 23 23 {16 10 3.7 1.1
[ F 22 32 16| 86| 5.7 2.0 | 18.......... 24 22|16 9.1 3.5 1.1
4. 21 33 16| 8.1| 5.2 2.0(119.......... 24 22|15 8.3) 3.3 1.0
[ T 20 34 6] 7.8 5.0 1.9 20.......... 24 2114 7.8| 3.1 .9
[ 18 35 171 7.8| 5.0 1.8 21......... 25 20 | 14 7.6 3.0 .8
i T 18 34 17| 7.3 | 4.8 1.6 )] 22.......... 26 19113 7.3| 3.0 .8
- PR 18 33 18| 7.1{ 4.8 1.5 23....can.c. 28 19112 6.6 3.0 .8
[ D 19 33 18| 6.8 | 4.8 1.5 124 ... ... 31 19 | 12 6.4 2.8 .6
10..ccca.... 22 33 18| 6.4 | 4.6 1.4 | 250 ..ccaeae 32 1812 6.4] 2.6 .6
b ) . 24 33 18| 6.4 | 4.6 1411 26..........] 33 17 | 11 6.2] 2.4 6
120 ... 22 33 181 6.2 4.4 1.3 27.......... 36 16 | 11 5.9 2.5 .5
B 21 31 17| 5.9 | 4.2 1.3 | 28...ccnonn. 38 16 | 10 5.7| 2.6 .5
M. 20 29 171 5.9 4.2 1.31{29.......... 39 16| 9.9 52| 2.5 .4
) U 20 26 17 115 4.0 1.3/ 80.......... 38 16| 9.6| 5.0( 2.4 .4
;3 R P 16 ...... 50} 2.2|......

Monthly discharge of Intermittent Spring 50 yards below its head, 16 miles
east of Pahrump, Nev., for the period Apr. 1 to Sept. 30, 1916.

Month.

Discharge in second-feet.

Maximum.

Minimum.

Mean.

Run-off in
acre-feet.

1,490
1,570
887
463
236
71

4,720

Measurements of Pahrump Valley Creek (fed by the Pahrump

15 miles southeast of Pahrump, Nev.
[Made by Albert Quill.]

Valley Springs)

Gage Dis- Gage Dis- Gage Dis-

Date. | neight. | charge. Date. height.| charge. Date height. | charge.
Feet., | Sec.-ft. 1916. Feet. | Secft. Sec.-ft.

1.90 22.3 || July6.......... 1.46 10.4 4.53

1.90 22.4 13.......... 1.40 9.19 3.36

1.86 21.6 20.ciian... 1.44 9.61 2.99

1.81 19.4 L 27l 1.38 8.48 2.45

1.76 17.7 | Aug.3.......... 1.36 8.25 1.91

1.71 16.6 10 ... 1.22 5.73 1.33

1.62 E? 7. L. 1.18 4.93 .61
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Intermittent Spring issues in full volume in a bouldery wash. As
_is shown by the discharge record, although the flow is large in the
spring months, it lessens until the stream becomes nearly dry in the
later part of the summer. Pahrump Valley creek heads in a large
spring (No. 87), and another spring, which had a flow of about 0.6
second-foot in August, 1916, joins the creek a few hundred yards be-
low. These large springs, as well as the smaller ones, derive their-
water directly from the precipitation on the slopes above them, and
consequently their flow decreases from a maximum in the spring
months of rain and of melting snow to a minimum at the end of the
dry season.

Horseshutem Spring (No. 2, P1. VIII), near the north edge of the
basin, has been estimated to yield 200 barrels a day. Its water has
been piped down to the mining camp of Johnnie for domestic use.

Stump Spring (No. 49) is in a gully in the clay beds along the east
side of the valley and apparently derives its water by seepage from
these beds or from the gravel immediately underlying them. Its
normal flow has been estimated at 20 barrels a day.

Large springs are found at the Pahrump and Manse ranches, and
the water at each place has been used for many years for irrigation.
At Manse there are two springs 75 yards apart. The temperature of
the water in each is 75° F. The flow of the smaller spring is about
0.8 second-foot and the combined flow of the two springs, measured
September 30, 1916, by Albert Quill, of the United States Geological
Survey, was 3.23 second-feet

At the Pahrump ranch there is a group of two large springs and
one smaller one that are similar to those at Manse. The water rises
principally in a pool 20 or 30 feet in diameter and 3 or 4 feet deep
bordered by banks of partly cemented gravel a few feet hlgh The
sandy bottom of the pool is kept in ebullition by the rising water,
which has a temperature of 763° F. The flow of the two larger
springs, as measured by Albert Quill September 30, 1916, was 2.53
and 2.20 second-feet. _

On J. M. Raycraft’s ranch, half a mile northwest of Pahrump,
there is a spring (near well location No. 12), which is probably simi-
lar in character to the large ones at Pahrump and Manse. It rises
in a small marshy area and flows about 10 gallons a minute. A few
hundred yards southeast of this spring there is a mass of calcareous
tufa, appa,rently a spring deposit, forming a low mound 10 or 15
yards in diameter.

Mound Spring, 4 miles south of Manse, formerly had a small flow.
It is at the base of a low mound composed of clay and fine sand.
This mound was probably built, like many similar ones at desert
springs, by the moistening and retention of material blown by the
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wind to the spring. The small spring at Mr: Raycraft’s ranch issues
at the base of a similar mound, and it is reported that there are also
small springs at other mounds near by.

" The springs along the border of the lowland seem to be supplied
by water which rises from a considerable depth under artesian head
produced in the extensive alluvial deposits to the east or possibly
from deeper sources. ‘The general character of the alluvial slope and
the positions of the Manse and Pahrump ranches with respect. to
them are shown in Plate IX, 4, a view looking northward along the
east side of the valley. Evidence that the water comes from a deep
source is furnished by the temperature of the springs—75° F. at
Manse and 763° F. at Pahrump, as compared with that of Intermit-
tent Spring—57° F. The uniform flow of the Pahrump and Manse -
springs, contrasted with the varying flow of Intermittent Spring and
the other mountain springs, also indicates that the mountain springs
and the valley springs are supplied in different ways.

ARTESIAN WATER.

Besides the springs in Pahrump Valley that seem to give evidence
of artesian conditions, there are several wells that yield artesian
flows. (See table below.) Three wells on the Pahrump ranch have
been drilled 200 or 8300 yards apart, and the easternmost is 225 yards
west of the main spring at thisranch. The records of these wells, pre-
sented through the courtesy of Mr. T. G. Darrough, manager of the
ranch, are shown graphically in the left-hand portion of Plate XI.
The artesian flows seem to have been obtained at several horizons
below a depth of 200 feet, from layers of sand or gravel beneath rela-
tively impervious beds of clay or cement gravel. The wells have the
following flows, according to measurements with current meter made
September 30, 1916, by Albert Quill, of the United States Geological
Survey : o
Flows of artesian wells on Pahrump ranch.

Flow.

Well N . - Temper-

ell No. ature

Second- Gallegns (°F.).

feet. | Bute.

PR 1.25 560 - 78%
2P .64 287 75
P e aeeheenneiaiieesesataeannaiiecasaeasaeetansieeasaaesaannen .62 | 278 74

J. M. Raycraft has three flowing wells, each 10 inches in diameter
and about 175 feet deep, at his home (locality No. 12, Pl. VIII)
on a low mound of wind-blown sand half a mile northwest of
Pahrump. The wells flow about 85, 35, and 260 gallons a minute
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Well location No.I5

SECTIONS OF WELLS IN PAHRUMP AND IVANPAH VALLEYS, NEV.-CALIF.

rPahrumpValIey Co’s Pahrump Valley Co’s Pahrump Valley Cos® Well No.103 Well No.87
well No.l Wwell No 2 Well No.3 Ruben Buchner L.A&S.L.R.R.
2 F—= Sor/ Soin! =150l ] 1
il Yellow clay
Cement grave/ Clay and gravel Bue clay; water site
26 Water 34— cement with nme nodules
37 [ Coarse cement grave/ wfb—, Clay and graye/
Runming sand andfinegravel 4, %I.r £ s ot Cement grav
GP e 23 —— 7 ne gravel sl g?arse”,gr ve/ waterro.setomﬁ P
.9 Quicksand g; =1 and graver %o cement gravel
Clay and fine grave! 56 |——o Gravel with some clay 28 Cernent gravel
60 pr—ysi Gravel Clay
Stones 6867 Cemenr}rav
74 =] smootn yellow clay r:-ﬁa%\&/ cemenr dﬂ% 7
i r/ay,{.e 7 grave/ Blue clay with ” L Wsater leve/
= Hard cemented ston lime streaks and = Joint clay with weter
Y -
Tough dry clay 101 f——u] Smooth clay and fine grave/ cemented layers 1ch rose ta 8 Feet
and coarse gravel
Medium grave/ P T— Tough clay
Yellow c/s,
with lime nodules
133 [ smooth yetlowcloy 138 =——] clay and graves 10— erant wravel
ol gayd a;;d fine grave/ 5;;3 vellow clay 152 - Sand and
[ Hard blue grdpan
159 —— Cement gravel P rave/
Cement grave/ o) Tough clay and finegrave! 66| —-| & &
8 755 |=—— Hard rock (boulder?) —— 173
179 |F——Clay Clay and fine gravel, with stonas
128 =t gam A Wit cepnéred stones Hardpan and shale
P {'3 weraval /93 % t——xo Loose stones; artesian Flow Gravel W Tval
S Rl ety P 2024 sa ende%nd Fine grovel s v iy 199 - Water e
—=
299 — ?a”d ol Ll e Stones; artssic Flow ment gravel 2/0 - Good cool water
814 = Quicksan 'y 218 |=——] sand and gravel i A gravel Blue clay
22/ e e egroves pag L] ClBY f“' emen( rave/
4 Coarsegrave!  artesion flow Sand and £ ¥ & 230 t warm water
338 25 20 ang fipe gravel;
—— @rtesian 1o e avel
Stones oug) ’{ Clay
Brown clay 5 7 ye tgravel Shale
2 249 —
b4 Dry clay Cement grave/
Crey
Cement grave/ 268 ——|
275274 yﬁrawc/a‘;; Cement gravel Hardpan and clay 1n alter-
[ =371 nate /ayers I foot thick
Dark sand ) S €04 g 19 vel 286 ——
m,& y < ,;" % 5 v Shale and rocks
‘ﬁ" 7 taug
gés“ 73 (n’% 174 gzave sma/ art ao Dark clay
06 [~ | Cement gravel | Hargpan
. Yok ) - 313 |—ro
_— |- Artesian Flow 2 2 o cray Cementgravel 5,4 ]
: Clay and fine gravel white shale
ment grave/ 3238 Cemented grave/
% g/ay Eltﬂeﬂ( gravel
Y e gfayg/ twg n //a i smal,/, artesian 360 ——
365 — ement gravel Cement
Hardpan and shale
9% Clay with cemented streaks 375
Cement gravel
P G, sticny cray
403 Cemen?edg ﬁve/ and clgy 400 e
203 P LEmEnLE. Wash gravel
5474 ellon o
Cement grave/
74 m— )
252 == §5% and cement gravel 6ravel
_(.:s/mall agtes/an/ low "
ay and gravel
:‘43 [ B/ve c/ay & [
Brown sandy c/dy
460 ——
£/a and gravel
ot L o oy
V2 = cemndd an 76—
P ki
Clay and grave/
494 ——
b+4 Sapd. afd clay
Clay
Py — 5
Cemented gravel
687 J

WATER-SUPPLY PAPER 450 PLATE XI

‘Well No.97
L.A&S.L.R.R.
Sand and grave/
96 —
!
Coarse grave/ and
large stones
265 ||
\-Water leve/
Gravel
350 —
Heaving sand
384 ——
Grave/
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e
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.&S.L.R.R.

—1

Sand end
grave/

Large gramitic stones
with sand and grave/

Sand
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lorge stones
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each well has a temperature of 79° F. A quarter of a mile to the
southeast a fourth well (No. 13) encountered flowing water at a
depth of 285 feet; the discharge as measured by the writer was
about 65 gallons a minute and the temperature 79° F. The follow-
ing partial record of materials encountered in drilling this well was
kindly furnished by Mr. Raycraft:

Record of J. M. Raycraft well (No. 13), Pahrump, Nev.

(according t£ measurements by the writer), and the water from

Thick-
ness, Depth.

UnreCorded. .. .. ...oeenn e e aee e eaaannaeanee 82
HAard HIMOSt0MO - - « .« oo ee e e et e e et iee e ieeeie e aeeaaaanns 85
Clay..oiececennann.. 90
Coarse cement gravel. . .. 93
Clay .o 136

Cement gravel.......... .- .. 3
Unrecorded. ... ..... ...ttt eiiieaaiieaaaanan Y 286

A fifth flowing well (No. 16), belonging 1‘110 Mr. Raycraft, is said
to have a somewhat larger flow than well No, 13.

F. A. Buol has also obtained flows near his house (at well locality
No. 11) in five wells reported to be 150 to 520 feet deep, but detailed
information concerning these wells was not obtained. ,

In the vicinity of Mound Spring several test wells were drilled
during 1914-1916 by the Oasis Land Co. Water under artesian
pressure was encountered in all of them, and in two (Nos. 32 and 33)
small flows were obtained. Well No. 32 was sunk to a depth of 135
feet a few yards from Mound Spring, and in August, 1916, the water
rose 15 feet above the surface. In well No. 88 flows were struck at
depths of about 200 and 890 feet but were lost in gravel at 585 feet.
After the well was filled to about 475 feet be;ow the surface a slight
flow was again developed. In August, 191(3, the flow was about 1
gallon a minute, with a temperature of 72° F. It is said that in the
Spanker wells (Nos. 40 and 41), 8 miles soutﬁwest of Mound Spring,
water from the lower strata did not rise higher than 65 feet below
the surface, and that the first water, struck at 23 feet, flowed down
the well to the 65-foot level. J. B. Yount has sunk a well (No. 44)
on his ranch, 7 miles southeast of Mound Spring, to a depth of 320
feet. - A flow was not obtained, but at 225 feet water was struck in
fine sand beneath clay under pressure that caused it to rise within
6 feet of the surface. - ‘ ' :

The great alluvial slopes that extend east and southeast of Yount’s
ranch probably contain water under considerable artesian head, and
the lower portions of these slopes offer favorable conditions for obtain-
ing artesian flow. It is possible that flows can also be developed in the
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lower part of Pahrump Valley, but the fact that the artesian springs
and the artesian wells drilled up to August, 1916, are all more than
2,650 feet above sea level suggests that the artesian water may be shut
off from the strata beneath the lower lands by the fine and relatively
impervious sediments deposited in the lowest part of the valley.

WATER TABLE.

In Stewart Valley, which forms the lowest part of the Pahrump
drainage basin, water is present at less than 10 feet beneath the sur-
face and has caused the growth of salt grass. The water table around
its borders fluctuates somewhat with the season and is highest in the
spring, when the valley receives some surface water. The seasonal
change is sufficient, so that shallow wells at localities 8 and 9 (Pl
VIII), which have at times served as watering places, were dry in
August, 1916. At the south end of the valley, in well No. 25, dug
close to the drainage channel leading to the central depression, the
water stood 88 feet below the surface. Farther up the same drainage
course water stood about 6 feet below the surface at Sixmile Spring
in a pit in a low sandy mound. In the flowing wells drilled at and
near Pahrump water was struck at 20 to 30 feet below the surface.
In well No. 26, about 4 miles south of Pahrump, water was struck
at 82 feet, and in wells Nos. 28, 40, and 41, 4 to 6 miles farther south,
at 23 feet. In several wells near Mound Spring water was struck
at 28 to 89 feet. The water, therefore, seems to be within 40 feet of
the surface throughout a large part of Pahrump Valley. The quan-
tity of ground water recoverable from shallow wells appears to be
rather small, however, as the water is obtained in fine sand and silt
that do not readily furnish a pumping supply.

A well dug about 5 miles southeast of Mound Spring is said to have
struck water at a depth of 97 feet. No other information concerning
the depth to water beneath the higher slopes was obtained. The re-
ported depth in this single well, however, indicates that on the east
side of the valley the water table slopes upward at a gradient that
makes the increase in depth to water about 25 feet with each 100 feet
of rise in the elevation of the surface.

The data obtained in regard to wells in this valley are tabulated
on pages 76-79.

QUALITY OF WATER.

. Samples of water for analysis were collected in the Pahrump basin
from two springs (Nos. 22, 29, P1. VIII), one flowing well (No. 15,
254-foot well on Pahrump ranch), and two shallow wells (Nos. 25,
45). (Seetable,p.80.) The waters are on the whole better than those
from the Mesquite or Ivanpah, basins, the highest total solids being
only 537 parts per million. The waters from the two springs are the
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best. Although the conditions governing the occurrence of these two
springs are apparently different, the waters are of approximately the
same mineralization, differing in total solids by only 17 parts per mil-
lion, and both are of the same character. No. 22 contains only 4.3
parts per million of sodium and potassium, and No. 29 contains only
a trace of these elements. The samples from wells Nos. 15 and 45 are
similar to the spring waters in that they are calcium-carbonate in char-
acter, but they contain somewhat more mineral matter. The most
highly mineralized water analyzed from the Pahrump basin (from the
Buchanan well, No. 25) contains 587 parts per million of total solids
and is of the sodium—carbonate’ type. The greater mineralization and
high sodium content of this water are probably due to the location
of the well, which is in almost the lowest part of the basin, close to a
channel that carries the drainage from a playa south of Sixmile
Spring into the lowest part of Stewart Valley.

All the waters are of fair quality for domestic use. They can be
used without difficulty for cooking and drinking but are somewhat
unsatisfactory for washing on account of their rather high hardness.
All the waters except that from the Buchanan well (No. 25) are
classed as fair for boiler use, although the scale-forming constitu-
ents are in excess of the amounts ordinarily considered to be allow-.
able in a fair water, according to the rating in the table on page 80.
Such a classification was made because the amounts of foaming con-
stituents are so far within the limits for a good water. The waters
could be improved by proper chemical treatment for the reduction of
the scale-forming constituents. The water from the Buchanan well is
of poor quality for boiler use because, in addition to the large amount
of scale-forming constituents, the foaming ingredients are also hlgh
All the waters except that- from the Buchanan well are good for irri-
gation, and even that water can be used with good results if proper
care is observed. This well is used very seldom, and it is possible that
the quality of the water might be improved by regular pumping.

From the analyses it seems probable that waters fair for domestic
and boiler use and good for irrigation can be obtained throughout
most of Pahrump Valley. In the lowest parts of the valley, espe-
cially near the playas, there may be some highly mineralized waters.

IRRIGATION.

Within recent years farming has been attempted in each of the
three valleys under consideration, but success has been obtained only
where irrigation is practiced. Experiments have fully demonstrated
that the rainfall is too slight and uncertain and the dry periods are
too long and hot to allow the successful growmg of crops by dry
farming.
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In Pahrump Valley farming has been carried on for many years
at the Manse and Pahrump ranches by irrigation from the large
springs at these places. In 1916 about 300 acres on the Manse ranch
was under cultivation, 80 acres in alfalfa, 10 acres in vineyard and
mixed orchard, and most of the remainder in grain. On the Pah-
rump ranch, by means of the spring water and that from three
flowing wells, about 10 acres of orchard, 90 acres of alfalfa, and 125
acres of barley were irrigated, and in 1916 a considerable acreage of
new land was being cleared and leveled, preparatory to planting to
alfalfa. Northwest of the Pahrump ranch J. M. Raycraft and F. A.
Buol had under cultivation lands that were irrigated by flowing
wells. At Lee’s ranch, in Trout Canyon, a few acres of alfalfa and
vegetables were irrigated by the mountain stream, and at Yount’s
ranch a garden was supplied with water by windmills pumping from
shallow wells. An attempt at farming in Stewart Valley had failed,
probably because of the alkalinity of the soil as much as because of
the lack of an irrigation supply. The Oasis Land Co. was preparing
to develop a Carey Act project involving several thousand acres in
the neighborhood of Mound Spring by irrigation water from Lee’s
Spring and Intermittent Spring, augmented by wells. The lands in
.the lowest part of the valley, from the “dry lake ” west of Yount’s
ranch to Stewart Valley, are too poorly drained and too liable to
become alkaline to be suitable for farming. The lower slopes along
the east side of the valley, however, are probably capable of success-
ful cultivation at those places where ground water can be developed

- for irrigation either in flowing wells or in wells with low pumping
lift. The ground water obtained in the valley is generally of suitable
quality for agriculture except in the lowest parts, near the “dry

lakes.” .‘
MESQUITE VALLEY.

SPRINGS.

The only springs reported in the Mesquite drainage basin are
Keystone Spring, near the northeast border, and a spring near the
Potosi mine, in the north corner of the basin. Neither was visited
by the writer, but J. E. Blackburn, who mapped the region in
1909-10, estimated their flow as, respectively, about 15 and 40 bar-
rels a day. The spring near the Potosi mine has since been de-
veloped, so that in 1916 it supplied considerable water for the
mining settlement.

WATER TABLE.

The depth to water in tne central part of Mesquite Valley was
tested in 1910-1914 by a number of wells drilled or dug by entrymen
on desert and homestead claims. The locations of the wells that
were observed are shown on Plate VIII, and data as to their depth
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and the depth to water in them are tabulated on pages 76-79. In
August, 1916, the depth to water in these wells ranged from 4 feet
in pits in Mesquite Lake to 52 feet in Bullock’s well, at the south-
east border of the lowland; 52 feet at Sandy, in the northeast;
and 67 feet in well No. 54, in the northwest. Well No. 51, drilled
prior to 1910 in the northern part of the valley to furnish a water
supply near the old traction road, extending from the borax deposits
near Death Valley to the railroad, was dry at a total depth of 82
feet; but it is said to have formerly contained water at a depth of
about 90 feet. The water table beneath the central and northern
parts of the valley, along its axis, therefore seems to be fairly flat,
as shown in figure 5, with a slope of only 5 or 6 feet to the mile.
From northeast to southwest, across the valley, the slope of the

Well 51

2680/, well 54

2 o500 7640 Slope of surface well 84
d 2,573" Slope of watertable ].2‘53,,

A.MESQUITE VALLEY

Well 108
2,922
Well 106

2:;;!' 9% ~ Slope of surface 3
Ze17— Jesi7] . 2552"

4 L Slope of water table Iz,szs

B. IVANPAH VALLEY

Horizontal scale
2 4

(o] ? MILES

Vertical scale 20 times the horizontal

Fieurm 5.—Diagram showing slopes of surface and of water table in Mesquite and Ivan-
pah valleys, Calif. The Mesquite Valley section extends from northwest to southeast
between wells 51 and 84 of Plate VIII; the Ivanpah Valley section extends from north-
northwest to south-southeast between wells 96 and 108.

water table is somewhat greater, the available records of surface
elevation and of depth to water indicating a rise of the water table
toward the northwest of 10 or 12 feet to the mile.

QUALITY OF WATER.

Samples of water from six wells in Mesquite Valley (Nos. 58, 64,
72, T4, 76, and 86, Pl. VIIT) were analyzed. (See table opposite
p- 80.) All these waters are or have been used for domestic supply,
although three of them contain more than 600 parts per million of
solids in solution and have a distinctly mineralized taste. Only two
of the six waters are better than the most highly mineralized water
in the Pahrump basin. The character of the water apparently varies
much more from place to place in Mesquite Valley than in Pahrump
Valley.

The water from well No. 58, which is the least mineralized of
those sampled in Mesquite Valley, is magnesium-carbonate in charac-
ter. The waters from the Cryor well (No. 76) and the old Sandy
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Mill well (No. 74) are like that from No. 58, in that they are carbon-
ate waters, but in them calcium predominates over the magnesium.
The Sandy Mill water, however, is more highly mineralized than
the other two. These three waters are all classed as good for irri-
gation. They are so hard that they may be unsatisfactory for cook-
ing and washing, but for drinking and other ordinary household pur-
poses they are probably quite satisfactory. The waters from wells
Nos. 58 and 76 are classed as only fair for boiler use because of the
amount of scale-forming constituents present, and No. 74 is classed
as poor because of its higher content of scale-forming constituents.

The water from the W. A. Tritt well (No. 64) is magnesium-sul-
phate in character. It is poor for domestic use because of its exces-
sive hardness and bad for boiler use because of its tendency to cor-
rode boilers—a condition, however, which could be corrected by
the addition of the calculated amount of lime water. It is satis-
factory for irrigation, although it contains more sodium than the
waters previously described.

At locality No. 72 there were in 1916 two shallow dug wells a few
yards apart, each of which was surmounted by a windmill that
pumped to a cattle trough. One of these wells or a similar one was
formerly known as Cub Lee Spring. The analysis shows that the
water is sodium-carbonate in character. It is classed as fair for do-
mestic use and irrigation but is bad for boiler use because of the
large amount of scale-forming and foaming constituents. This
water contains a greater amount of chloride than any of the waters
described above. The water is probably contaminated to some ex-
tent by seepage from the mud trampled by cattle around the troughs,
and the chloride content may for this reason be higher than is nor-
mal in ground water of this vicinity. An even higher chloride con-
tent, however, is found in Bullock’s well (No. 86), sometimes known
as Knight’s well. This well was dug a number of years ago at the
base of the desert wash slopes, at the southeast edge of the lowland.
It has long furnished water for mines in the mountains to the north-
east and for teams and autotrucks hauling ore to the railroad at
Roach. The water is distinctly salty in taste, and the analysis shows
that of its total content of 1,445 parts of mineral matter, 551 parts,
or more than one-third, consists of the chloride radicle. The prin-
cipal basic radicle is sodium. Although the water is of poor quality
it is freely used for drinking and cooking because of the lack of a
better supply. It is very bad for boiler use because of the high
amount of foaming constituents. It is also poor for irrigation.

The two wells which have the highest chloride content are in the
south end of the valley, not far from the salt-incrusted playa known
as Mesquite Lake, suggesting that the ground water has become con-
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centrated in this part of the valley by continual evaporation. On
the other hand, the least mineralized waters in the basin, according
to the analyses, are at the north end and on the sides of the valley
some distance from Mesquite Lake.

\ IRRIGATION

In 1910 to 1914 numerous homestead d desert entries were filed
on land in the northern part of Mesquite Valley, and a number of
wells were drilled and pumpmg plants | established. Attempts to
irrigate on an extensive sacale proved unsuccessful, however, owing
largely to the poor quallty of the soil. In 1916 there were only two
small irrigated tracts in the valley, those of W. A. Tritt and J. B.
Cryor. At the Tritt ranch (locality No. 64, Pl. VIII) water was
pumped from a dug well by a windmill and used to irrigate a small
garden with indifferent success. As is shown by the analysis (oppo-
site p. 80), the water is of good quality for irrigation. Any failure
to produce crops was therefore due to the nature of the soil or other
causes, rather than to the water. On the Cryor ranch, at Ripley, a
few acres of alfalfa and garden were supplied by windmill, and the
crops made a good growth under careful irrigation. The water here
also is of good quality, as shown by the analysis of well No. 76. It
is probable that other areas could be successfully irrigated along the
eastern sandy slopes of the valley. The greater part of the shallow-
water area in Mesquite Valley, however, is probably too alkaline or
too clayey to permit its successful cultivation.

ANPAH VALLEY.
WELLS, SPRIN S, AND INFILTRATION TUNNELS.

In the mountains that border the Ivanpah Valley there are a num-
ber of small but perennial springs that furnish reliable water supplies
to prospectors and others. About 20 of these springs are shown on
Plate VIIL, and data furnished by S. G. Lunde, topographer, of the
United States Geological Survey, concerning their yields, have been”
inserted in the records on pages 76-79. None of these springs yield
much water, and some of them have no appreciable overflow during
the dry months. Mescal Spring (No. 94) is said, however, to have
furnished water for a small stamp mill at the Mollusk mine.

A small spring (No. 114) in the bed of a canyon has furnished
water for prospectors in its immediate vicinity, and in 1916 water
was also piped from it to the home of P.|S. Banfield, three-quarters
of a mile east of Brant, for domestic supply.

“Cut Spring” and “ Whlte Rock Spring” (Nos. 111 and 112) are
small infiltration tunnels driven into the mountain side, and the seep-
ing water collects in pools, from which it ishauled to Cima for domes-
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tic supply. At Kessler Spring (No. 113) water has been developed
by a pit excavated about 10 feet deep in a dry wash and curbed and
roofed with boards. From the bottom of the pit a pipe extends down
the wash for several rods, so that a gravity flow is obtained at cattle
troughs and at a faucet for domestic and travelers’ supplies. Water
supplies have been obtained at other places in washes at high levels
in shallow wells like that of Kessler Spring, but so far as was learned
gravity flows have not been developed elsewhere in this region by
piping.- The Mexican well (No. 98) is reported to be only 5 feet
deep and usually to contain about 8 feet of water. When visited by
D. G. Thompson late in 1917 it was tightly covered and equipped
with a force pump. Water was hauled from the well to the Mohawk
mining camp, 44 miles west of the well, and was also used in consid-
erable quantities by teams hauling ore from this camp to Roach.
The supply is apparently very good. Water has been developed by
somewhat deeper wells dug in the gravelly wash at Crescent (No.
104). The mining camp of Good Springs (No. 63) received its
name from springs that formerly flowed in considerable volume, but
it is said that of late years water is obtained chiefly from wells
about 30 feet deep, dug in the gravel wash.

At Borax siding, 4 miles south of Jean, a well (No. 87, Pl. VIIT)
was drilled in 1905 by the Los Angeles & Salt Lake Railroad Co. to
a depth of 687 feet. The record, kindly furnished by the company
and reproduced graphically in Plate XI (p. 64), shows that only
relatively coarse, unconsolidated materials were encountered. Water
stood in the well 199 feet below the surface in 1905. The pumping
station was dismantled in 1914, as the pumping statlon near Ivanpah
served the railroad needs.

At Roach a test Well, drilled by George Morgan, struck water at
91 feet. The water is said to be of fair quality, but the settlement
is supplied with water brought by train from Las Vegas, as is also
the town of Jean.

An abandoned dug well (No. 89) 2} miles southwest of Roach and
the Francis well (No. 102), dug more than 20 years ago on the west
side of Ivanpah Valley, near the traction road, both contained water
in August, 1916, at a depth of 90 feet below the surface.

The Yates well (No. 96) and the Murphy well (No. 106) were dug
a number of years ago for cattle watering places. They are situated,
respectively, at the west edge of Ivanpah Lake and at the south edge
of the flat land bordering the “dry lake.” They were abandoned
some time prior to 1916, but the Murphy well was again used in
1917 for watering cattle. In August, 1916, the Yates well contained .
water at 81 feet and the Murphy well at 92 feet. Several wells drilled
in 1914-1916 between the Murphy and Yates wells encountered water
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at practically the same level as in these wells. On the extensive
alluvial slope in the southern part of the Ivanpah basin a well of
the Los Angeles & Salt Lake Railroad supplies water to a reservoir
near Ivanpah, for locomotive use. The reported depth to water in
this well—370 feet—indicates that the water table beneath the valley
is unusually flat, as is illustrated in figure 5 (p. 69). The rise of
the water table southward from the Murphy well to the railroad
well is only 5 feet to the mile, whereas the rise in elevation of the
surface is 61 feet to the mile. From east to west across the valley
the water table also seems to be nearly horizontal; for at Lyon sta-
tion, 2,800 feet above sea level, the depth to water is reported to be
275 feet, the elevation of the water table therefore being 2,525 feet,
or only 8 feet above the elevation of the water surface in the Yates
well. The flatness of the water table indicates that the desert wash
is fairly coarse and permeable throughout, so that water does not
collect in porous sands and gravels between layers of relatively im-
permeable clay. In the wells that have been drilled, it is reported,
water was encountered under little or no artesian pressure.-

In many of the basins of the Southwest that have no outlets for
surface water the supply of ground water received from precipi-
tation is about balanced by losses through springs and evaporation
-from lakes or from the soil where the water is close to the surface.
This condition is present in Pahrump and Mesquite valleys, where
moist lands are found respectively in Stewart Valley and in Mes-
quite Lake. Beneath the lowest portions of Ivanpah Valley, how-
ever, the depth to water is about 80 feet, and it seems impossible that
evaporation keeps the water table down to so great a depth below
the surface. The water table from east to west across the valley is
shown by the depth to water in wells Nos. 96 and 97 to be nearly
horizontal. Toward the south the water table (see fig. 5) slopes
gently upward. The elevation above sea level of the water table
in Ivanpah Valley is about 2,515 feet and in Mesquite Lake about
2,531 feet, so that there would seem to be no underground escape
northward. It is possible that leakage sufficient to balance the rela-
tively small annual ground-water intake and keep the water table
down to about 80 feet below the surface takes place along fault
fractures extending northeastward toward Las Vegas Valley.

QUALITY OF WATER.

Samples of water from two springs (Nos. 111 and 113, P1. VIII)
and six wells (Nos. 89, 93, 96, 103, 106, and 108) in the Ivanpah
basin were analyzed. (See table opposite p. 80.) One analysis fur-
nished by the Los Angeles & Salt Lake Railroad (well No. 97) has
been included in the table. The analyses show great extremes in the
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degree of mineralization of the waters in the valley, one sample (No.
108), which is the best water analyzed from the three valleys described
in this report, having only 240 parts per million of total dissolved
solids. Another water (No. 89) contains more than 100 times as
much. Four of the nine waters are of good or fair quality for
domestic, boiler, and irrigation use.

The waters from three wells in the southern part of the basin
(Nos. 103, 106, and 108) are relatively low in total solids. Of these
the water from the railroad well (No. 108) on the alluvial slope
some distance above Ivanpah Lake contains only 240 parts per mil-
lion, and the waters from the other two wells, which are much nearer
the clay flat, are higher in total solids, containing 372 and 835
parts. The water from the railroad well is a sodium-sulphate water
and the other two are sodium-carbonate waters. All three waters are
classed as good for domestic use. The water from the railroad well,
which is regularly used for locomotives, is classed as good for boil-
ers. The other two are classed as only fair for boiler use on account
of their content of foaming constituents. The water from the
Murphy well (No. 106) will also form considerable scale. The
waters from the railroad and Murphy wells are good for irrigation,
but that from well No. 103 is only fair.

According to analyses of samples from wells Nos. 89 and 96, the

water farther north, in the lowest part of the valley, is much poorer;
in fact, it is practically unfit for any use. 'These wells are dug only
a few feet below the ground-water level. It is said that they fur-
nished water of fair quality when they were used regularly. They
had been abandoned for some time prior to August, 1916, and at that
time contained waters that were practically brines, one (No. 96)
containing 7,702 parts per million of total solids and the other
(No. 89) containing the unusually high amount of 27,501 parts per
million. Both waters taste salty. It is said that in digging the
Yates well (No. 96) salty water was first struck, but better water
was obtained a few feet deeper. It is probable that in each well
the water has become concentrated on standing unused. Both
waters are sodium-chloride in character, and both are unfit for
domestic, boiler, or irrigation use. A water from a well drilled
by the Los Angeles & Salt Lake Railroad Co. at Lyons (Desert
station) (No. 97), almost due east of Yates, according to an analysis
furnished by the railroad company, is of much better quality, con-
taining only 433 parts per million of total solids. It is sodium-
chloride in character. This well is some distance up the alluvial
slope away from the clay flat. The water is classed as good for
domestic purposes, bad for boiler use, and fair for irrigation.
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The remaining sources from which samples were analyzed Nos.
93, 111, and 113, are all in the mountainous parts of the Ivanpah
basm Each of the three waters is a carbonate water. Two of them,
from Cut Spring (No. 111) and Kessler Spring (No. 113), are cal-
cium-carbonate waters.  They are both classed as only fair for do-
mestic use because of their hardness; they will probably require a
considerable amount of soap in washing, but are good for drinking
and other household purposes. The water from Cut Spring is
hauled to Cima for domestic use. The waters from both Cut Spring
and Kessler Spring are good for irrigation.

The water from Mexican well (No. 93) is sodium-carbonate in
character and is considerably higher in total solids than the other two.
It is good for irrigation but poor for boiler use because of its large
amount of scale-forming and foaming constituents and poor for
washing because of its high hardness. This water is used consider-
ably by travelers, and despite its hardness it can probably be used
for drinking and other ordinary household uses without any bad
effects.

Although analysis shows two waters from the Ivanpah basin to
be very highly mineralized, it' is believed that throughout the greater
part of the region water of good or fair quality for both domestic
purposes and irrigation is available. The two saline waters were
obtained from wells in the lowest part of the basin, at the edge of
the playa. The high mineralization of these waters may be due to
concentrated surface waters running into the wells or to salt de-
rived from the clay of the playa. The water from wells on the al-
luvial slopes, some distance from the clay flat, is generally of good
quality. .

IRRIGATION.

During the three years prior to 1916 several wells were drilled.in
the lowlands south of Ivanpah Lake and a few attempts at irrigation
were made, but these attempts proved unsuccessful on account of
the clayey character of the soil. ' On the higher land, near Cima and
Brant, gardens have been grown with water from springs, but the
available supply from such sources is insignificant. Farming other
than the cultivation of small gardens probably can not be success-
fully carried on in any part of Ivanpah Valley because of the lack
of available water. Irrigation by means of wells is not fea.sclble, be-
cause of the excessive pumping lift involved, and because water is not
{found in great enough quantity. In January,1918,it was stated that
the Murphy well (No. 106) could be pumped dry in about four hours
at a rate of about 20 gallons a minute. This amount of water was
derived from a 12-foot tunnel at the bottom of the well, which is in
adobe. The water does not filter in rapidly enough to meet the ordi-
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nary requirements of irrigation. The soil in the lowest part of the
valley, where the pumping lift is the least, is too clayey and too
alkaline for successful cultivation. There is no stream water avail-
able, and apparently no suitable locations for storage reservoirs nor
sufficient flood water to be of value if it could be stored.

In the later part of 1917 and the early part of 1918 no one was
attempting farming in the Ivanpah Valley, and the valley had been
practically abandoned as an agricultural project. The Rock Springs
Cattle Co. had improved the Murphy well (No. 106) and was using
it to water about 200 head of cattle. The number of cattle that may
be kept in the valley is largely limited by the available supply of wild
grass, as the conditions of water supply and soil will not permit the
cultivation of grazing crops.

RECORDS OF WELLS AND SPRINGS.

Most of the wells and springs listed in the following pages have
been mentioned in the text. The available data concerning all those
whose locations are shown on Plate VIII are here brought together
in tabular form for easy reference in connection with the map.

Records of wells and springs in Pahrump, Mesquite, and Ivanpah wvalleys,
Nev.-Calif.

[For analyses of water see table opposite p. 80.]

No. Location.c Delt,th to
on Owner of wellor name | Depth | Warer in
Plate| mown- Sec- of spring. of well. Al?;l}:t Remarks.
VIIL| ship. | Bange.| tion, : 1916. *
1 178.| 53E 23 .- .
2 178.| S3E 27 . Goo((lla water; ylelds 200 barrels
a day.
3 178.| 53E.| 36| Crystal Spring --
4 188.| 54 E. 6 | Rainbow Spring Goo(tll water; yields 45 barrels
a day.
5 18 8. E Yields several barrels a day.
6 198. Yields a few barrels a day.
7 198. Do.
8| 208.
9| 208.
10 208.
1 20 8. Five wells reported.
12| 208. Three 10-inch wells; flow
struck at 156 feet; flows of
about 35, 35,and 260 gallons
a minute. Also
- flowing about 10 gallons a
minute.
13 208.] 63E.| 14|..... [+ 1 322 Flow. | Drilled well; 30 feet to
ground water; flow at
. 285 feet.
14 208.| B63E.| 14| Pahrump Valley CO. |.cuveuucesfennnnnnsn. See discharge measur ts
(springs). p. 63).
251 f“‘“ﬁfl:ﬁ’: i
15 20S.| 53E.| 14| Pahrump Valley Co.... { g%g } Flow. ] tgo Ggéand analysis of 254-
16 208.| 63E.| 22 J M. Rayeraft......... 520 Flows.
17 208.! b5E. PR} ¢ ot i - SN P AP

@ All locations with “ south” township numbers refer to Mount Diablo base and me-
ridian ; all with “ north ” township numbers to San Bernardino base and meridian,
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Records of wells and springs in Pahrump, Mefsqmte, and Ivanpah valleys,
Newv.-Calif—Continued.

N Location. Depth to
Igg;: ™ s Owner of well or name ]?eptllll w%:tuin | Remarks
ate| Town- ec- of spring. of well. i )
VIIL| ship. |F2R8e| tion, e A‘fms ’ |
i
18 20 S. 56 E 5 Good water. See discharge
measurements (p. 61).
19 208 56 E. 3 -
20| 208.| 56E.| 15 . Good water; flows 100 barrels
a day. See discharge mea-
surements (p. 62).
21 208.] 56E.[ 29| Spring.....cocciieiiii)iienneaii)iniiannns Slight flow.
22| 208.| 56E.| 31| Intermittent Spring...|[..........|-...c..o. harge record (p. 62)
and analysis.
23 gos. 56 E.] 31| Springe.ccceececeenieaicmiimmniafooneaanns Googwater, yields 4 barrels
24| 208.| B7E.] 27(c.cc.0ueeeeceecceeenncfoiieieeeiieaanna... Yieldsy50 barrels a day.
25 24N.| S8E.| 28| B. P Buchanan ....... 40 38 | See analysts
26 218.| B3E. 1| Oasis Land Co......... 416 32
27 218.| 53E.| 23| SpPring.c..ccoeeoeeceec]iraemaecadininnnnnnn Flow about 1 quart a minute
to/cattle trough.
28| 218.| B3E.| 25| OasisLandCo......... 210 23
29 218. 54E. 3| Hoffman & Vetter| .........|oceeee.... Discharge, 2% second-feet.
(Manse Springs). See a)nalyms (smaller
Tin
30 218.| 54E. Hag suz%:met flow of } gallon
a minute at 69° F.; unused.
31 218.| 54E ‘Water struck at 39 ieet, Tose
t0, 23 feet; drilling in Au-
gust, 1916.
32 218.] 54E. Gﬁund awsater at 35 feet. At
ount
33 218.| 54E Ground waggggt 28 feet; flow
1 gallon a minute at 72° F.
34 218.| 54E ‘Water struck atabout 20 feet,
rose nearly to surface.
35| 218.| B4E. f
36 218.| B6E. Is soml‘(ce of Pahrump Valley
creek.
37| 218.| 56E. Flow in August, 1916, 0.63
) second-feet.
38| 218.| 57E. 51 Coal Spring........ooeafieeeiiiiifaanaaanaa.
39 218.| B7E. 7| ROses SPring.........cofiiiiinefenannannn. Reported flow of more t]mn
10 miner’s inches.
40 228.| 54E. Two drilled wells.
41 228.| 54E. Test well; pumping test of 15
miner’s inches for 3 hours,
42 228.| B4E. Faxrdawater, yields 10 barrels
a .
43| 228.| 54E. Fairdavgater; yields 15 barrels
4 228.| 55E. Test v%éll All clay except
quicksand at 225-230 feet,
with water under pressure.
45| 228.| 55E.| 30|..... (3 [ 10-15 7-10 | Three wells and win
See P1. X, C,and analys:s
of easternmost well.
46 228.] S7TE.| 15| MuleSpring..........feeeceeeeecfoceennnnns Goog water; yields 15 barrels
aday.
47| 228.| 58E.| 20| Mountain Spring......[.......... .. . Goég,3 vséater; yields 20 barrels
a day.
48 21N.| 10E. 16 | Dry wel]... .. | v
49 238.| 65E. 5| Stump Spring. .- Fai':];vater; yields 20 barrels
a day.
50| 238.| S7E. 1| Potosi mine spring.....[-ccccceeeifecenaannn. Goo((lla vy;ater; yields 40 barrels
a day. .
51 20N.| 12E. 30 | R. M. Pettis........... 82 Dry. v
52 20N.| 12E.|] 28{ R.W. Barry. 67 66 | Dug; 0.50 foot, red-brown
- calcareous clay, 50-67 feet,
white clay.
53 20N.| 12E. 33 | O. S. Erickson......... 57 Dry. | Dugin clay.
54 20N.| 12E.| 33| Mike Ryman.......... 71+ 67 | Centrifugal- ump pit, 71 feet
deep, led ‘well in bot-
55| 20N.{ 12E.| 33| O.8.Erickson......... 1,083 56 Water struck at 135 feet, rose
to 56 feet; at oil-well rig.
56 20N.| 12E. 341 G. W. Mitchell........ 41 40 | Dug test well.
677 20N.! 12E.{ 34!.....d0cecacccuccn.. ... 37 Dry. | Do.

124827°—21—wsp 450——6
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Records of wells ‘and springs in Pahrump, Mesquite, and Ivanpah valleys,
New.-Calif —Continued.

No. Location. Depth to
on Owner of wellor name | Depth | Warerin Remarks,
Plate Town- Sec- of sp. of well. ugust, .
VIOL| ‘ship. |Range.| ion. 1916.
s Feet.4 L Futé Dug. § .
ug. See analysis.
59 37 36 Duthest well.
60 39 38
61 500 58 Two drﬂled we].ls g’ feet
suj re-
ported 850135 feet. PP
62( 248S.| S8E Gorgg w&a:er, yields 15 bar-
63| 248.| 58E Formerly ﬂowhélﬁs springs;
now sh:
64| 19N.| 12E ug; windmill; domestic use.
See analysis.
65| 19N.| 12E Dug.
61 19N.| 12E Dug; test well,
67| 19N.| 12E. Dug; centrifugal pump.
68| 19N.| 12E. Dug; test we
69| 19N.| I12E. Dug.
70| 19N.| 12E. 121n , drilled.
71| 19N.| 12E, Caved, 12-inch casing.
72| 19N.| 13E Two_dug wells and wind-
mills; cattle watering. See
- ann.lysxs (west well).
73| 19N.| 13E
74 258.] 57E Dug; windmill, tank and
watering trough. anal-
75| 258.| 57E Dug, smalle o and pump
in center of Platina.
76| 258.] S57E Dug; windmill. See anal-
77 258.| 57E Dug; mlnes ply.
78] 258.] 57E. Duug, IP
79| 258.| 57E.
80| 258.| 57E. Dug test well.
81 258.] b7E.
82 258.] 57E. Pits duﬁ by Indians at base
83| 258.| S7E Du g
84| 18N.| 13E. Brineksin pits at old salt
8| 18N.| 13E - 7 P 15 12 Dug, at abandoned adobe
86| 18N.| 13E.| 12| Bullock’s well......... 56 52 Dug. hand pump; supply
for prospectors and for
Milford mine. See anal-
87 268.| 59E. 2 | Los Angeles & Salt 687 199 Ags Borax siding. Aban-
. Lake R. R.. doned, 14-inch well.
88 268.] 569E.| 34| George Morgan ......... 91 91 | Drilled; test well, clay, to
t‘me st%gd th fair water
89| 27S.| S9E. 8| Old “Borax Team” 92 90 Dug; unused. See analysis.
wel
90| 278.| 6LE, 7 | Railroad Spring........|.........).coooolln Fair d;vater; yields 20 barrels
a day.
23 : : .
Slight flows; in unsurveyed
o1 17N?| 13 E?{ 247 SPngS. . -oooooeee o (S g
92| 17N?| 13E?| 357..... 0o [ SO EORRIN R Do.
93! 16N.| 13E. lnssa.ndy wash good supply.
94| 16 N?|. 13 E?| ..| Yields 200 barrels a day.
95| 16N.| 14E. ..| Yieldsabout 10 barrelsa 1,\;
96| 16N.| 15E. Dug; unused. See analys
97| 16N.| 15E. See 1reaord (fig. 5) and anal-
98| 16N.| I5E. 12-inch drilled well.
99| 16N.| 15E. Do.
100| 16N.| 15E. Do.
10| 16N.| 15E. Chris. Mattly...... 82 }Two wells; 124nch, drilled.
102 16N.| 15E.| 32| San Francis...... 92 90 | Dug; good water.
13| 16N.| 15E.| 33| Ruben Buchner... 412 88 Se;s’r:oord (fig. 5) and anal-
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Records of wells and springs in Pahrump, Mesquite, and Ivanpah valleys,
New.-Calif—Continued.

Location. Depth to
No:' Owner of well or name | Depth wate!l'lin R Xs
Plate of spring. of well. | o PIATS.
Town- Sec- August,
VIIL| ‘hip. | Range.|tion - 10%6.
Feet. Feet.
104 288.| 61E. 8 | At Crescent, wells 804-.{..........[.ccccun... Shallow dug wells in wash.,
105 288.{ 61E.| 10| Waterhole............. Fau('l water; ylelds 15 barrels
106 | 154 N.| 15E. 3 | Murphy well... Dug; walled with Moot tile
casing with 12-foot cross-
cut at bottom; cement
lined. Can be pumped
dry in 4 hours a rate of
J 20 gallons a minute. On
Oct. 26, 1917, the depth to
water was ‘100 feet. See
a.nalysis.
107| 15N.| 4E. 2 | Mineral Sprin, g R O Fair w
108| 15N.| 15E.[ 13 MfakAn elﬁs Salt 530 370 | See record (fig. 5) and anal-
e ysis.
109 | 15N.| 16E.{ 36| Willow Spring........ |c.cceeeiiifocennaaan. Good water, yields 50 bar-
rels a day.

110| 15N.| 17E.| 19| Dove s!gnring .......... . 0.,
23 { Cut Sp Yieldisy 50 barrels a day. See
ana
...| Yields 40 barrels a day.
.| Yields 100 barrels a day
See analysis.

X Good water; ylelds 75 bar-
rels a day.

- Water iped from tunnel in

grani ards to gal-
vanrized- iron%rough ﬂggvs
about 100 barrels a day.

120 13N.| M4E. 5| AtCima.....c......... 135 Dry. Dutgr, ?.St well. No water
struc!

121 | 13N.| 15E. 8 [ SPring..cceeeeieeainiiifoeneiiaaeanaannnn.

122 | 13N.| 15E.[ 18]..... L L PPN MO,

QUALITY OF WATER.
CLASSIFICATION.

Samples of water from 12 wells and 3 springs in the three basins
under consideration were collected by the writer and analyzed under
contract by S. C. Dinsmore, Reno, Nev. Four additional samples,
three from wells and one from a spring, were collected by David G.
Thompson in the fall of 1917 and were analyzed in the laboratory of
the water-resources branch of the United States Geological Survey.
One analysis of water from a well owned by the Los Angeles & Salt
Lake Railroad Co. was furnished by that company. The results of
the analyses, together with a classification of the waters for domestic,
boiler, and irrigation use, are given in the table opposite page 80.

The classification® of waters for domestic use, as given in the
table, is based on the determinations of the dissolved mineral con-
stituents and their chemical character. The suitability of a water for
domestic use depends on its acceptability for drinking, washing,

1 Mendenhall, W. C., Dole, R. B.,, and Stabler, Herman, Ground water in San Joaquin
Valley, Calif.: U. 8. Geol. Survey Water-Supply Paper 398, pp. 73-82, 1916.
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and cooking, as determined chiefly by the amounts of iron, nitrate,
and chloride in solution and by the hardness of the water. Waters
high in hardening constituents can be used for drinking, but they are
unsatisfactory for cooking and laundering. Hardness exceeding 1,500
parts per million makes water unfit for cooking. The hardness suffi-
cient to cause prohibitive soap consumption in washing is much less
than that which makes water undesirable for cooking.

The presence of approximately 200 parts per million of carbonate,
250 parts of chloride, or 300 parts of sulphate may give the water a
slight taste. Waters containing considerably more of these constitu-

_ents can be tolerated by human beings, but those which contain more
than 300 parts per million of carbonate, 1,500 parts of chloride, or
2,000 parts of sulphate are intolerable to most people. Local condi-
tions and individual preference, however, largely determine the sig-
nificance of the terms “ good” or “bad,” as applied to the mineral
quality of water for domestic use. For instance, in a desert region
a water containing 240 parts per million of hardness might be classed
as fair; in a region where the supply is abundant and the quality is
in general much better, as in the New England States, the same water
would be classed as bad by most users. It should be borne in mind
in this report that the classification of a water for domestic use is
based only on its mineral content, and although certain determina-
tions afford indications of the sanitary quality of the water they may
not permit a complete sanitary interpretation. A water may contain
only small amounts of dissolved solids and yet be so badly polluted
as to be unsafe for drinking.

With respect to their quality for use in boilers, waters are first
classified according to their scale-forming and foaming constituents
and the probability of corrosion, and from these data the advisability
of their use is determined. Scale is formed in boilers by certain
substances that go out of solution on heating and concentration of
the water. Foaming, or the formation of masses of bubbles in the
boiler, is caused by certain salts or by fine mud or other matter in the
water. The corrosion or pitting of the walls and tubes of boilers
is caused by electrolytic action, which may be accelerated or retarded
by the presence of various substances in solution.

Rating of waters for boiler use according to proportions of incrusting and
corroding constituents and according to foaming constituents.

Incrusting and corroding (scale-forming) constituents. Foaming constituents.
Parts per million. Classification.a Parts per million. Classification.b
Not more than 150 ........ Good.
.| 16160260..ca.ceiiannan.n.. Fair.
25160400.cc..cciennnn.... Bad.
More than 400............. Very bad.

a Am. Ry. Eng. and Maintenance of Way Assoc. Proc., vol. 5, p. 595, 1904.
b Idem, vol. 9, p. 134, 1908,



ineral analyses and classification of ground waters from Pahrump, Mesquite, and Ivanpah basins, Nev.-Calif.
Mineral analy d cl t d wat Pahrump, Mesquite, and Tvanpah basins, Nev.-Cal
[ Parts per million except as otherwise designated. 8. C. Dinsmore, analyst.]
Pahrump basin.

Determined quantities. Computed quantities.b Classification.b
Iiz?‘]).é.on fDali;e ' Sodi Carbo- | Bicarbo- Total Scal Alkali Prob |
te |of collec- odium ar . 8 cale- : ali a- : : .
VIIIc | tion. Silica Tron | Calcium nggﬁ;n and po- n(:imi ngte] S;_’; %“fge (i,};]doilgﬁ)e lr\ggr)gf: difsglvetd hgg%:‘lgq forming Foggg}ng coeﬁ"t - Mix:erail (ljlhemxtcal bility of %u&lity for %‘ﬁgﬁg’tl{g Q u?.hfiy for
8i0,). Fe). Ca). tassium | radicle | radicle solids a o | eone |t | eien content. character. | corro- oiler use. . irrigation.
(0. | (Fe). | (G| Targ). | SSHEL K0 | (OO0, | (800 | 1D | (NOw). | A |as CaCOn ;000G | stituents. oGRL) sion.d ust:
1916.
ég ﬁug. 3 13' 0 Tx%c%b g}) gi 42 g 0. g % gg sg & Tn}ce" ?2,8?{ %io gog 1 ig 3:;?2: Modgrate... s Caacos.. = (;) Falr.c.conne Pafr..o.o. G%)g.
ug. ¥ . * 2 . .9 53 o 2 s sse)emaU0isaswan . 5 .
25 | Aug. 26 36 .35 38 41 107 7.3 370 94 58 .00 537 263 220 290 14 i ...| Na~-COs.. . .| Fair.
29 | Aug. 27 18 Trace, 55 29 Trace. .0 239 42 4.9 .00 268 256 230 0 416 ...] Ca-COas.... (€3 Good.
45 |...do..... 13 .45 58 30 20 0 266 58 24 .00 338 268 230 54 81 PR | SO ) Do.
Mesquite basin.
1916, .
g ﬁug- 26 %g Tracez.o % ﬁ (ljg 0. g g% égg gg " 2.0 gog 315 260 13 27 %od};erate ...... Mgz-COs.-. (%) d G%:d.
ug. . » g race. 23 534 390 180 6 Bh: covenssin 304... - ).
72| Aug. 25 53 Trace. 31 45 140 .0 307 156 108 .00 694 262 220 280 16 Juesws B0;.. 00 a0 'Og.. . (¢3) .| Fair,
1917. .
74¢f Oct. 28 24 -16 80 45 30 -0 273 189 20 1.8 542 384 340 81 8 |..... do.........| Ca-COg...| (?) POOT - - ee-. s Poor. ..... Good.
1916.
76 | Aug. 27 18 .20 61 41 26 .0 256 122 29 Trace. 435 321 270 43 65 Moderate. .. ...|-.... 80....c ) Bair comues ...do.......| _Do.
86 | Aug. 25 35 Trace. 69 37 7406 .0 224 207 551 .00 1,445 324 300 1, 101 3.6 | High.....c.om Na-Cl..... (?) Very bad....|.--d6.,...<.] Poor.
Ivanpah basin.
1916,
89 | Aug. 25 23 .20 480 441 8,927 0.0 844 3,921 | 12,489 0.00 | 27,501 3,010 2, 200 2, 500 0.5 | Very high..... Na-Cl..... & Unfit........| Unfit......| Bad.
1917. »
93e| Oct. 27 45 - 79 48 96 .0 342 189 88 2.4 746 394 360 260 20 High. ccvianes Na-COs... (€3] POO s wawsas POOT o vs 00 Good,
1916.
96 | Aug. 24 30 Trace. 201 158 2,416 .0 402 429 | 3,984 .00 7,702 1,150 880 6, 500 5| Veryhigh..... Na-Cl..... C Unfiv........ Unfit......| Bad.
1915. )
97g| Oct. 28 % 7 26 19 1107 0 154 49 k< N NS 7433 143 120 200 14 Moderate...... e BOcswetaias (€3] Bad..wcconne Good......| Fair.
1916.
103 | Aug. 24 41 1.4 15 5.0 101 12 171 31 61 .00 372 58 94 270 9.9 |.ssas do.........| Na-COg... N Balr:.cueusss B |, ey Do.
1917.
106e| Oct. 26 59 .33 28 20 55 0 211 51 30 2.8 335 152 180 150 28  |..... do....oeens..doao. ... N | do.......|...do.......| Good.
1916.
108 | Aug. 24 17 .30 26 4.1 49 .0 73 73 35 5.0 240 82 100 130 47 |ieeeadO.uncno...] Na-8O04... (€3] Good........|...do....... Do.
1917.
111k| Nov. 6 45 .66 67 18 44 .0 236 61 57 .05 433 241 270 120 B leaaas do.........] Ca~COs ... (€3] POtz Fafr....c.- Do.
1916.
113 | Aug. 23 36 Trace. 67 17 35 .0 178 58 71 9.0 406 237 260 95 2 |..... P [ T s [ ¢9) Fair......... ...do.......| Do.

a For descriptive data see records corresponding in number on pp. 76-79.
b %ec staltdgrds for classification by R. B. Dole and Herman Stabler in U. 8. Geol. Survey Water-Supply Paper 398, pp. 50-82, 1916,
¢ Computed.
d Based on computed value; C=corrosive; N=noncorrosive; (?)=corrosion doubtful.
e Analyzed by C. H. Kidwell, U, 8. Geological Survey.
f Determined; Na=341and K =65 parts per million.
¢ Analysis furnished by Los Angeles & Salt Lake R. R., recalculated from hypothetical combinations in grains per United Siates gallon; analyst, Dearborn Chemical Co.
h Includes FeqO3+AlyOs.
i Determined.
‘;‘By summation.
Analyzed by F. E. Keating, U. S. Geological Survey.

124827°—21. (To face page 80.)
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With respect to their value for irrigation, waters aILe classified
according to their content of salts toxic to vegetation. Water contain-
ing considerable quantities of sodium salts or other alkali salts? is
-injurious to vegetation, because, through evaporation, the alkali col-
lects in the few inches of top soil in such quantities as to interfere
greatly with the growth of plants. The irrigating value of a water
with respect to the amount of contained alkali is expressed by the term
“alkali coefficient,” 2 which is defined as the depth of water in inches
which on evaporation would yield sufficient alkali to render the soil .
to a depth of 4 feet injurious to the most sensitive crops. The coeffi-
cient affords a purely arbitrary means of comparing waters used for
irrigation. It does not take account of certain important factors,
such as the methods of irrigation and of drainage, the character of
the soil, and the kind of crop, but it indicates very well the general
suitability of the water for irrigation. The waters in the areas here
discussed have been classified as to quality for irrigation in accord-
ance with the following rating, which is based on ordinary irrigation
practice in the United States and which, indicates in a very general
way the customary limitation in the use of waters having various
alkali coefficients.

Classification of water for irrigation.s

Alkali coefficient
(inches). Class. Remarks.

More than 18........ Good......| Have been used successfully for many years without special care to
prevent alkali accumulation.,

18t06.0.cc.c.on... . Fair.......| Special care to prevent gradual alkali accumulation has generally been
found necessary except on loose soils with free drainage.

59t01.2............ Poor...... Care in selection of soils has been found to be imperative, and arti-

| _ ficial drainage has frequently been found necessary.
Lessthan1.2........ Bad....... Practically valueless for irrigation.

a Stabler, Herman, Some stream waters of the western United States, with chapters on sediment car-
ried by the Rio Grande and the industrial application of water analyses: U. S. Geol. Survey Water-Supply
Paper 274, p. 179, 1911. See also U. S. Geol. Survey Water-Supply Paper 398, p. 57, 1916. :

ANALYSES.

The waters analyzed from the Pahrump, Mesquite, and Ivanpah
basins vary in mineral content from moderate to very high. The
lowest amount of total solids is 240 parts per million, from well No.
108, and the highest is 27,501, from well No. 89. Both of these waters
come from the Ivanpah basin. The waters analyzed are mostly good
or fair for irrigation, cooking, and drinking, but average somewhat
poorer for washing and boiler use. A detailed discussion of the
quality of the water from each basin will be found in the descriptions
of the basins. *

1The term “ alkali” is used to designate the common salts formed on evaporation of
natural waters. The principal alkali salts are sodium carbonate (sal soda), or black
alkali, and sodium sulphate (Glauber’s salt) and sodium chloride (table salt), or white
alkalies.

2 Stabler, Herman, Some stream waters of the western United States: U. 8. Geol
Survey Water-Supply Paper 274, pp. 177-179, 1911.
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