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WATER RESOURCES OF THE ANTELOPE VALLEY,
CALIFORNIA.

By Harry R. JoHNSON.

INTRODUCTION.

Before the problem of making productive the waste spaces of the
great West had been attacked with the vigor which during the last
20 years has wrought so great a change in portions of the western
States and Territories, the term ‘‘desert,” carrying a picture of utter
desolation—of miles of treeless sand or, at best, of waterless sage-
brush plains and barren mountains—was applied to great stretches
of country having unrecognized potentialities, so that the idea be-
' came fixed in the public mind that such areas were practically worth-
less. This idea was reflected in the maps of the period, on which
vast areas having vaguely defined limits were labeled ‘‘desert.”
Thus an extensive region in southeastern California lying east of the
southern end of the Sierra Nevada and of the Tehachapi Range and
north of the San Gabriel and San Bernardino ranges became known
as the Mohave Desert. This great area, however, lying between the
more favored coastal region south of the Sierra Madre and the agri-
cultural and mining districts of the San Jeaquin Valley, Sierra Nevada,
and Colorado River, became in time the highway of overland travel,
and its true character gradually became better known. Petable
underground waters were discovered, the desert’s agricultural value
was recognized, settlement was begun, amd the available surface
water supplies were developed. With the growth of fixed population,
distinctive names were applied to different parts of what was origi-
nally knewn merely as ‘‘the desert.” Thus an area extending along
the north side of the San Gabriel and San Bernardino ranges in the
southwestern part of the region became known as Antelope Valley.
At first the extent of this valley was not clearly outlined, but during
recent years its Jimits have become more strietly defined. In like
manner, the term ‘‘Mohave Valley” is applied even to-day, rather
elastically, to the broad alluvial region on both sides of Mohave
River from the margin of the San Bernardino Range northward..

7



8 WATER RESOURCES OF ANTELOPE VALLEY, CALIFORNIA.

The rapid development of southern California in the early eighties,
soon after the completion of the Santa Fe Railroad, brought a large
number of eastern people to the region. Land values, already high,
soon became greatly inflated, and realty speculations passed all
reasonable bounds. Partly as a reaction from this condition in the
Los Angeles region and partly as an expression of the promoters’
abundant confidence, Antelope Valley, with its large area of cheap
lands, was invaded by intending settlers, most of whom knew little
or nothing of the peculiar limitations of development in arid
California.

At this time and for a few years afterward Antelope Valley was
developed rapidly rather than wisely. Of the towns then established,
several now exist only in memory. Of Hispaniola, in T. 9 N., R. 16
W., but a few posts bearing street names remain; Tierra Bonita, a
few miles east of Palmdale, has vanished; the site of Almondale,
farther south, with its complex system of avenues and a former
population of over 200 people, is marked now by a dilapidated brick
house and barn. Many ranch houses erected here and there in the
valley at that time have been deserted for years.

Most of these early settlers were victims of the promoter’s wiles, of
their own lack of caution and foresight, and of their general ignorance
of local features and conditions, especially of water supply and.climate.
In the settlements near the west end of the valley it was generally
believed that the winter rainfall would be sufficient for crops and
pasturage, and that water for domestic uses could be had only a few
feet below the ground surface, as in the eastern lands from which
most of the settlers had come. When it was found that the normal
winter rainfall was at most 6 or 8 inches, and that around the margin
of the valley water obtainable by wells lay in many places 100 feet or
more below the valley floor, farming without irrigation was admitted
to be impossible and one by one the homesteads were abandoned. ,

Such localities as Almondale, or old Palmdale, which depended for
their prosperity on water brought from Rock and Little Rock creeks,
have a similar history. Thousands of dollars were spent in improve-
ments, and crops were planted and even brought to maturity before it
was realized that the costly systems had been built without definite
knowledge of the supply of available water, which proved totally
inadequate when the dry seasons eame.

These disastrous and unnecessary failures stopped for a time all
growth in the valley, but development has lately taken a more satis-
factory direction. With a frank recognition of the agricultural and
climatic limitations of the region as compared with other parts of
California has come a realization of the value of the artesian waters
which, though long known to exist, had previously been usefully
employed in only a few localities. i
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Even now comparatively little of the water thus available is used
to its fullest extent, and the most important problem confronting the
settler in and near the flowing-well area of the valley is not where the
water can be found, but how it shall be used to the best advantage.

The most hopeful phase of present utilization of water in the region
is the increasing use of pumping plants, which makes possible the culti-
vation of lands around the margin of the artesian areas, where the soils
are as a rule less alkaline than those in the lower part of the valley.

During this later period of development the settlements that sur-
vived the collapse of the earlier boom, as well as those of more recent
establishment, have been benefited by the increased agricultural
output. Of these settlements, Lancaster, on the Southern Pacific
Railroad, a town of about 400 population, is the most important, for
the most notable increase in the use of pumped waters for irrigation
has taken place near that town. Other settlements are Rosamond,
near the north margin of the valley; Palmdale, about 10 miles south
of Lancaster; Little Rock, in a fruit-growing section at the mouth of
Little Rock Canyon; Willow Springs, an oasis in the dry plains, some
miles west of Rosamond ; Fairmont, Del Sur, Neenach, and Manzana,
along the road between Lancaster and Gorman station; North
Portal, the temporary headquarters for operations at the north end of
the Elizabeth Lake tunnel, under construction as a part of the new
Los Angeles water-supply system; and Redman ranch, the head-
quarters of a newly established colony in the eastern part of the
valley.

The investigation of ground-water supplies in Antelope Valley, re-
ported on herein, is only an extension of work carried on during the
last 10 years by the United States Geological Survey—work that
has comprised rather detailed studies of underground water in the
part of southern California south of the San Gabriel and San Bernar-
dino ranges and has resulted in the publication of a number of
reports.! (See Pl. 1.)

The maps that accompany this report are necessarily of reconnais-
sance nature and have been prepared from various official and private
sources supplemented by notes made in the field by the author.
Where insufficient data were available, the locations of wells and
other cultural features may have been incorrectly made, but it is
believed that in general the maps are fairly trustworthy.

The usefulness of such a report as is here presented depends very
largely on the information and aid given by the people of the region
under investigation, and the writer desires to express his indebtedness
to the many persons who have assisted him in preparing his paper.

1 Water-Supply Papers U. 8. Geol. Survey Nos. 59, 60, 112, 137, 138, 139, 142, 219, 225,
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/ ~FOPOGRAPHY. A

Antelope Valley is in the southwestern part of the Mohave Desert,
lying between the rugged mass of the San Gabriel and the northwest
end of the San Bernardino ranges on the south and the Tehachapi
Range on the west. The Tehachapi and San Gabriel ranges present
bold and in many places precipitous faces toward the desert, but
from a point near Palmdale northwestward the subsidiary hills
known as Portal Ridge help to lessen the contrast between the steep
San Gabriel Range and the flat Antelope Valley.

The lowest part of this depression, lying at an elevation of about
2,300 feet, is occupied by Rosamond, Buckhorn, and Rogers dry
lakes, and the surface of the valley slopes toward this area with a
grade that decreases with distance from the mountains. The margin
of the valley lands ranges in elevation from 2,600 feet along the
south foot of the Rosamond Buttes to more than 4,000 feet on the
Tehachapi flanks. The valley is an undulating brush-covered plain
except for barren steep-sided buttes and ridges which rise islandlike
above the level land and which are typified by the Sand Hills just
southwest of Cottonwood Creek Wash; by Antelope Buttes, near Fair-
mont; by Little Buttes, about halfway across the valley between
Del Sur and Willow Springs; by Quartz Hill, about 5 miles south-
west of Lancaster; by a butte at the northwest end of Buckhorn dry
lake; and, in the eastern part of the valley, by many sand dunes.

The irregular distribution of some of the marginal buttes has pro-
duced corresponding irregularities in the outline of the valley lands,
so that in many places tongues of alluvial material extend away
from the main depression in among the buttes for a considerable
distance. Such a tongue is the open stretch or pass of irregular
width between Antelope Valley and Mohave Valley, along the flank
of the San Gabriel Range

6()/, JS " DRAINAGE.

GENERAL FEATURES.

The outline of Ante Valley is determined on the south and
west respectively by the position of the crests of the San Gabriel and
Tehachapi Ranges and is fairly definite, for these ranges have con-
siderable elevation and their summit lines are continuous and clearly
marked. Toward the north and east, however, the position of the
divides is at present less certainly known. Between the edge of the
Tehachapi Range near Cottonwood Creek and the west end of Rosa-
mond Buttes near Willow Springs, there is a stretch of detrital mate-
rial 8 to 10 miles wide which extends northeastward along the
Tehachapi flank. This area was visited only in the neighborhood
of Willow Springs, but it is believed to be a part of the drainage basin
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of Antelope Valley, although the streams at its northeast end may
possibly drain toward the town of Mohave and out toward the
northeast. The somewhat similar arm of the valley extemding
from Palmdale southeastward along the flank of the San Gabrjel
Range for a number of miles probably marks the divide between
Mohave River and the Antelope Valley drainage basin. Thus, though
it is known that practically all the waters of Rock and Little Rock
creeks, except the parts lost by evaporation, find their way eventually
into the Antelope Valley basin, it is not so certain that the streams
farther east, which debouch upon the alluvium from the San Gabriel
Range, ever reach Antelope Valley. _

The volume of these more easterly streams is, however, unim-
portant, and as they flow northward they distribute their waters
among the many buttes so that their channels can not be continuously
traced. Undoubtedly Turner dry lake ultimately receives the dis-
charge of some of these streams, and others, as the Oro Grande
Wash, may swing toward the east and find their way into the basin
of Mohave River.

It is believed that for the purposes of this report a line drawn from
& point about 6 miles east of Tilghman northward through Black
Butte and then approximately along the county line somewhat east
of north toward Haystack Butte may be considered the divide
between the Antelope Valley drainage basin and that of Mohave River.

Although in its general features Antelope Valley resembles the
Mohave Desert, its position at the immediate base of the Tehach-
api and Sierra Madre ranges modifies favorably the amount and
quality of the waters which reach the lowlands. Some of the streams
flowing from these higher ranges are perennial and all supply
better water than the smaller streams that flow from the buttes of
the desert proper. The two ranges are so high that their snow cover
often remains until midsummer and maintains a continuous though
gradually diminishing flow of water. Omn the other hand, the region
is prevented by its position on the landward side of the ranges from
receiving the bemnefit of the heavy winter precipitation and consequent
heavy run-off of the more favored southern and western slopes.

" In general the streams of Antelope Valley flow at right angles to
the tremnd of the mountains in which they originate; most of these
streams converge toward Oban, and thence, though their channels
are less clearly defined, sweep toward the northeast and empty into
the Rosamond dry lake, or its extensions, the Buckhorn and Rogers
dry lakes.

The drainage lines north and east of the Rogers dry lake aze
unknown to the writer; most of the maps of the Mohawe Dasert
region so far published are much generalized and they are not con-
sistent, but a study of several of them indicates that a depression may
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extend from the north end of the Rogers dry lake northeastward
and eastward toward the Barstow region and about parallel with the
Santa Fe Railway. On the other hand, the Rogers dry lake may
be completely inclosed on the north by metamorphic and granitie

arginal rocks. (See pp. 22-24.)

Probably the most striking feature of drainage in Antelope Valley,
as elsewhere in the arid West, is the sudden diminution in flow of all
the streams as they enter the valley itself. Thus, except during
periods of heavy precipitation, the streams without exception sink
beneath the gravels of the valley at a distance of not more than 3
milés from the mouths of their canyons. When the region was
visited, in the early winter, many of these streams were flowing
quite heavily, but even at this time of the year no flowing surface
water was found in the valley below an elevation of 2,500 feet,
except what came from\jrtesian wells and springs.

QTREAMS

None of the streams in the valley are large and only a few are
worthy of mention. Those of the northern slope of the San Gabriel
Range and the southeast slope of the Tehachapi are all short, with
the exception of a few which have worked their way back far enough
into the ranges to become important as water carriers. Of these
Rock, Little Rock, and Amargosa creeks are the more important.

The main fork of Rock Creek rises in the rugged region north of
North Baldy, at an elevation of 6,500 feet above sea level, and
the uppermost tributaries of its south branch, which drains the
region immediately north of Mount Islop, head at an elevation of
fully 8,000 feet. The creek flows northwestward past Shoemaker’s
ranch to the northwest corner of T. 4 N., R. 9 W., where it turns
northward to the gravelly margin of Antelope Valley Here it
breaks into several distributaries which diverge from the apex of
the alluvial fan built up by the stream itself. The more or less
constant flow of Rock Creek is utilized by irrigation canals that
extend for some distance east and west from the mouth of the ca,nyon

* (See pp. 33-34.)

Little Rock Creek, which rises in the high granitic mountain country
inT. 3N., R. 10 W., flows northwestward and enters Antelope Valley
near Little Rock, in the northeast quarter of T.5 N., R.11 W. The
channel of this creek in Antelope Valley is better preserved than that
of any of the other streams and it is traceable almost to the vicinity
of C. N. Reid’s ranch, nearly 7 miles east of Lancaster. Here,however,
the channel begins to lose its character and is not easily followed
farther toward the Rosamond dry lake. The waters of this stream
are used to irrigate lands adjacent to the settlement of Little Rock. -
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Amargosa Creek, which enters Antelope Valley about 3 miles west
of Palmdale, is the only stream with even moderate flow between
Little Rock Creek and the extreme west end of Antelope Valley.
It was not visited, but it is understood to possess little value as a
source of surface irrigation waters, as it heads somewhat below the
snow line in the San Gabriels and its flow is therefore inconstant.

A number of streams which, though draining rather small areas,
carry considerable water, rise at the west end of Antelope Valley,
between the junction of the Tehachapi and San Gabriel ranges.
These streams are fed by copious springs which are particularly
numerous at the southwestern end of the Tehachapi Range near the
foot of the steep slopes. The largest of these creeks is called the
Little Cottonwood, and, at the time it was visited, it flowed as far
east as the east line of sec. 1, T. 8 N, R. 17 W. No accurate meas-
urements of any of these springs or creeks are available. The large
spring at Liebre ranch flows 1,500 gallons per hour.

Between Little Cottonwood and- Cottonwood creeks are Fish,
Livsey, Tierra Seca, and Little Oak creeks, each less than 5 miles long,
but a source of considerable water even in the summer time. It is
stated that the drainage basins of these streams contain large springs
which furnish much of the stream water that eventually finds its way
into the gravels in this part of the Antelope Valley.

Cottonwood Creek, the most important stream flowing into Ante-
lope Valley from the Tehachapi Range, rises at an elevation of over
6,000 feet above sea level at a point some 8 miles west of Knecht’s
ranch, which is practically at the apex of the great alluvial fan built
by this stream below the mouth of its canyon. Since this fan was
deposited, the erosional ability of the creek has been changed, either
through uplift or climatic oscillations, so that it has carved a sharply
defined gulch in its own fan. In the northeast corner of T. 9 N, R.
15 W., this guleh is a’prominent feature, but farther down in its
course the stream, previously confined within a single channel,
begins to distribute itself over a later alluvial fan which was apparently
built up out of the loose gravels removed from its older delta. This
portion of the Cottonwood Creek drainage is known locally as the
Cottonwood Wash. Measurements of the flow of Cottonwood Creek
are not available, but at the time the creck was visited water was
running freely almost to the old road crossing near the stone hut in
sec. 2, T.9N., R. 15 W.

At the west end of Rosamond Buttes a sharply marked gulch
extends from a point due north of and near Willow Springs. It is
not known to just what drainage this gulch belongs, but it is
probably a distributary of the stream which flows southward along
the W. $ of T. 10 N., R. 13 W. Other stream channels in the Rosa-
mond Buttes are mere paths for storm waters.
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Camas ot

Lakes and ponds, most of them intermittent in character, exist at a
number of points in and near Antelope Valley.

The most permanent—Hughes and Elizabeth lakes—Iie in depres-
sions in an alluvial trough coinciding with the San Andreas fault zone.
Elizabeth Lake receives the drainage of a small area in the surround-
ing hills and may be fed by springs. Its waters remain fairly fresh,
however, for at the northwest end it overflows occasionally through
a meandering channel into the smaller Hughes Lake, which in turn
feeds the headwaters of a southward-flowing stream that is a part of
the Santa Clara drainage.

Of somewhat similar character, except that they lie in completely
inclosed depressions and are usually dry during part of the year,
are Quail Lake, near the west end of Antelope Valley, and the Palm-
dale reservoir, which was a closed depression eyen beforethe ent
levee and dam construction was undertaken. / The existence of thase

(IE,'EES dépends’ entirely on “peculiai strugtural conditions to be
“scribed-later- (pp. 20-22), o a

Intermittent lakes of another type:are formed in the lowest portiens
of the broader alluvial basins by the addition of such fleod waters frem
the surrounding drainage area as have not been absorbed en route by
the gravels of the basin. In this arid region such waters, combined
with those due to upward leakage, usually hold in solution con-
siderable saline material, and on their evaporation leave the salts
as an incrustation within and about the margin of the dry lakes
These lake or ‘‘playa’ deposits are nearly level and-form a smooth,
hard surface which, as in the Rogers dry lake, extends for many
miles. Except during the hardest storms the lakes rarely contain
water, unless where the ground-water plane approaches sufficiently
near the surface to produce small scattered pools and damp spots of
alkali-charged waters. Several such lakes of minor importance
occur southeast of Antelope Valley.

/ CLIMATE.

RAINFALL,

Climatologic data, except rainfall records, are meager for the
Antelope Valley region. The records kept at Manzana, in the west-
ern part of the valley and at Palmdale, in the south-central portion,
form a fair basis for judging the amount of precipitation in other
sections of the valley. It is a general rule in the more arid inland
parts of California that precipitation decreases with elevation.
Hence it is probable that the rainfall in the vicinity of the Rosamond
and Rogers dry lakes is somewhat less than at Manzana and Palm-
dale. Precipitation throughout this region occurs almost wholly
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during the winter, the occasional summer storms being usually in the
form of cloudbursts, during which several inches of rain may fall in
a short time.! The available rainfal]l records are presented in the
following tables:

Rainfall records for Anielope Valley. region.
PALMDALE HEADWORKS.
[Elevation, 3,299 feet.]

Years. July.| Aug. | Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| Annual.

PALMDALE.

MANZANA.
[Elevation, 2,870 feet.]
3.60|2.79(0.00|1.36(0.08| T. |[0.00 8,42
.1811.09{0.00| 1.70 [ .63 | T. 00 4.48
1.46 | 2270 {8.04 | 1.71 | .04 0.01| T 10.91
.14 {170 | .0 471 .00 | .25 00 3.07
50(1.15| T 1.35| .04 .09 04 3.17
291 1.11 10 93| .42 .38 00 5.21
00| 3.20 | 6.68 25| .61 .12 00 13.68
T 67 11.62 | Li4 ... ..., T 6.20
...... 60| .96 |3.023.46 00 )...... 11.84
.......................................... 7.44
LITTLE BEAR VALLEY (SAN BERNARDINO MOUNTAINS).
[Elevation, 5,150 feet.]
2.5517.61|248]225(316}0.62(1.34| .12 22.83
.00120.12 [15.27 | 2.01 1 8.82|1.31 | .00} .00 48,78
2.65011.75|238| T. | 421|172 471 .00 13.18
1.38 1 1.98 | 5.16 |11.74 {10.17 | .03 151 .20 33.21
.76 1.20 [ 3.80 | 1.38 | 249 | .25 | 4.56 a) 20.00
62| T4 (@) | ()| (@) | () | (a) u; ---------
(@) | (2) |1.30| .43 |3.42 (311|463 | (a) |...
................................................ 27.60
aNo record.

1 On Aug. 16, 1896, there was a cloud-burst at Harold station inwhich 5 inches of rain fell in two hours.
Eighteenth Ann. Rept. U. 8. Geol. Survey, pt. 4, p. 403.
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Rainfall records for Antelope Valley region—Continued.

BARSTOW.
[Elevation, 2,150 feet.]

Years. July. | Aug. | Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June., Annual.

.................. 0. 2.47| T. 10.05| T. |0.00 a2.52
0.00 025 () 1 @) @) | @ | @ | ® c.39
@ |1® @ 1| .2710.77| .06 T. W00 ool
.22 . .72 .02 .21 .06( .00(0.22}] T 2. 55
.00 .00{ .92)1.06} .00 .20{ .00| .00 2.5
.00 T. 1 .00 .16 .00 .08 .00 | .00

1.55¢ .25 .30|215| .656| .11{ .00 | .00
OENONECENOREONNONEONEO]

o Half-year record. b No record.

Monthly and annual mean precipitation al Mohave (elevation, 2,751 feet).

Years. July. | Aug. | Sept.| Oct. | Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May.| June.| Annual.
0.00 { 0.00 ) 0.00 [ 0.00 | 2.38 | 1.22 | 1.74 | 0.30 | 0.76 | 0.00 | 0.02 6.42
10 .29 .00 | .32}1.07} .62 .05] .00 .22] .00} .00 2.67
.00 001 .00 421416 | .40] .50 .71 .60 .00 s .00 6.79
.00f .00f .00| .00(1.03} .00, .00| .06| .18 .00 | .00 1.27
00| .00| T. T. T. .05 .68 .00 .00| .00 .00 .63
00| .00f .00} .00x».00} .00 .00 .00| .00 | T. .00 T.
.00 L0010 .10) 00| .25(1.77)65.69 217} .61} .00} 1.05 11.64
.00 .00 | .13| .31{1.59( .00| .06 | .00 61| .14 | .00 2.84
00} .00 .00|1.25(1.16|1.49| T. [1.22 14 | .00 . 5.97
.00 .00 T. .76 | .08 T. | 409| .00 .14 | .00 .00 5.07
.00 00 .95 . 1.0612.6211.56|1.75( .00 .00 .00 8.50
.00 .00| .00|218]|2.23| .35( .03|3.43; .00 T. .00 8.22
.81 271221 | .45(7.30| .85 581 .00 .00| .00| .00 12. 47
.00 70| .00|2.15] .67 | .00(2.33}| .19{ .36 | .00} .00 6.40
.00 .33f .03| .00} .76 |1.00} .47 }1.61 |...... .26 ¢ .00 4.46
.00 00| .00] .27 | .56 273 | .26{1.53| .13 | .00] .00 5.48
.00 .00 28] .15 .88 | .48 .54| .24 T. 03] .00 3.65
.00 ..., 00| T. |3.68|2.66| .53|1.01( .00| .00 | .00 7.88
000 .00f .80 .14 .00}1.31] .00|1.45}. ..... .00} .22 3.92
00 J00) .70) .17 .82 1.8 1.17| .82 | .00| .00} .00 5.66
.00 .00} .00| .00} .00 .60 " .00 .00 | .00 .00 .60
.00 .00 .00{ .00{ .20 .37 .00| .48 .00| T. .00 1.14
.00 .00} .68 .88 | .31} .31 .00 T. .21 .42 .00 2.81
001 .011 ,00|{te6| 00| .7313.18] .00} .00| .28} .00 2.86
1901-2. . eeennnn... 00§1.751 .00 .52 .07 .00| .17 | .8 | .14 | T. .00 .00 3.51
1902-3. counnnnn... 00| .00 .00} T. .84 21| .02 .50 .35(1.00| .00 .0C 2.92
19034, ..coeenn... .00 .00 | T. .00 .00| .00 00| .7611.20 .00| .00} .0 1.96
1904-5. .. coonnn... 00| .30 .00{ .00| .00} .60 701 1.60 | 2.90 | .00 | T. .00 6.10
1905-6. . ccoeano.t 00| .00 .00y .00|1.25| .00|1.00|1.00|2.00|1.50 | T. .00 6.75
1906-7 .« eenenenn- 00| 00| .00f .00| .65/225] (a) | (@) | @ | (&) | (8 | (®) (2)
Meanfor29
R T TP RPN PP I RPN B RPN SPPRIE PO A SRS PP PO 4,78

e Record not available.

The following table represents the average monthly precipitation
during the time noted after the name of station. In the last column
the normal annual precipitation, so far as records indicate, is shown.
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Normal precipitation.

Jan, | Feb. I{&ar. Apr. | May. | June.| July. | Aug. | Sept.| Oct. | Nov. | Dec. | Annual.
Barstow, Cal., 5 |

yearse, ........ 0.56 | 0.34 | 1.15 ] 0,19 | 0.00 | 0.00 | 0.10 | 0.00 | 0.12 | 0.85 | 0.58 | 0.23 4.12
Tehachapi, Cal.,

31 years........ 1.39]2.4911.63}1.30| .40| .10} .01 | .11 | .09 | .45| .56 |1.96 10.49
Mohave, Cal., 31

Fears. cueanan.- 90| .84} 71| 17| .03 .05 .08| .04 .07 | .25| .40(1.26 4.80

\ a Data doubtful.

Other records coverhng a period of eight years show that the mean
annual precipitation at Barstow for that period is 2.85 inches.

TEMPERATURES.

. The great elevation of Antelope Valley—between 2,300 feet at its
lowest part and over 4,000 feet along portions of its margin—modifies
the heat of this part of the Mohave Desert somewhat, though tem-
peratures of 110° or more are not uncommon during the summer.
The nights are usually| cool, and the “livableness” of the region is in
consequence greater than it otherwise would be. During the winter
months the thermometer sometimes drops as low as 25° near the foot-
hills and considerably lower in the valley. It is stated that on Decem-
ber 30, 1895, one of the coldest days ever experienced in the valley,
the temperature fell to 6° above zero near Lancaster. Ice forms not
uncommonly, and occasionally snowstorms sweep across the whole
extent of the valley. [t is generally believed by the settlers that the
winter temperature of the belt of low foothills along the southern
margin of the valley is considerably higher than that of the lowlands
to the north. Temperature records in proof of this are not available,
but such a warm foothill belt exists elsewhere in the State where
topographic conditions are somewhat similar. The record of tem-
perature for Mohave, i:i:e elevation and general surroundings of which
resemble those at the margin of Antelope Valley, are presented in the
following table as indic{&ting probable conditions in the valley:

Monthly aM annual mean temperature at Mohave.
[ Elevation, 2,751 feet.].

i
|
| An- | Extremes.
Years. | Jan. | Feb. | Mar. | Apr. ‘May. June.| July.| Aug. | Sept.| Oct. | Nov.| Dec. | nual ru——
i 'mean.| Max. | Min.
°F.|°F. | °F, | °F. [|°F. | °F. | °F. | °F. | °F. | °F. | °F, | °F. | °F. | °F. | °F.
1891....044.1 | 45.0 1 52.3 | 60.5 |{72.3 [ 74.4 | 87.5 | 89.4 | 74.7 | 67.6 | 57.4 | 46.0 | 64.3 | 112 18
1892....145.9 | 48.8 | 54.2 | 58.01169.0 ) 76.9 | 84.8 1 88.1 | 79.5 | 63.7 | 54.7 | 43.7 ] 63.9 | 115 25
1893. . 50.7(48.2150.4|54.7](70.4176.6(87.6|85.4(69.2|60.3 524|483 |62.8( 106 28
1804....141.0| 42.5| 53.7 1 64.0(|69.8| 69.8 ] 84.0 | 89.0| 76.0 | 67.9 | 58.3 | 44.7 | 63.4 | 108 16
1895....142.9150.2 | 51.0 [ 59.9 ||68.7180.3 | 84.3 185.5(73.9|66.1|50.3|42.8}63.0¢1 111 18
1896....1 48.5150.1 | 53.4 | 52.3 ‘60. 8]83.5(88.3|8.7|74165.6(520/47.3|63.3| 111 25
1897....143.8| 43.8 45.5)62.1},75.980.086.687.5)72.3)60.7|54.2 ) 42.3 | 62.9| 113 15
1898....137.8(51.4(48.3(62.1 ‘63. 9180.087.8(8.0(78.2|64.4|53.3424|63.1[ 115 16
1899....145.9 1 48.3 | 63.5| 61.3 1]60.9 | 78.9 | 85.7 | 75.3 | 79.4 | 60.7 | 53.4 | 45.4 | 62.4 | 108 18
1900....1 49.1 {50.0 | 54.8 [ 51.0 |166.8 | 78.6 | 83.2{ 77.1 [ 64.2 | 60.3 | 54.5 | 47.8 | 61.1 | 107 25
1901....(43.2 | 46.6 | 52.6 | 59.2 | 65.5 { 76.4 | 85.2 [ 81.0 | 70.7 | 63.7 | 55.4 | 45.7 | 62.1 | 108 20
1002....145.5140.7 | 48.7}54.41160.0]77.1{80.4|76.8(77.3)62.2|53.8|420)60.7{ 105 20
1903....(46.5 ) 42.0 49.0 | 51.4 ((68.7 | 76.2 | 83.8 [ 86.6 | 74.2 | 67.1 | 56.8 | 50.4 { 62.7 | 106 15
1904....146.4 | 53.0| 55.0 ) 61.080.2 ) 82.2|83.3|90.8|75.0]66.6.) 57.2|56.6|67.6 107 23
1905. . 48.6 | 48.4152.860.2 |61.8(77.4|95.8(90.8|75.3|77.0|56.4|46.0|66.2| 114 20
1906. . 46.9 | 52.2{ 54.6 | 56.5 | 65.2 | 77.4 | 91.2 | 86.8 | 76.6 | 67.0 | 49.6 | 47.4 | 64.3 | 108 20

95093°—wsE 278—11~—2



18 WATER RESOURCES OF ANTELOPE VALLEY, CALIFORNIA.

WIND.

No records of the velocity or frequency of wind in the Antelope
Valley region are available, but all who have lived there testify that
during the spring months the region is swept by strong winds, which
have occasionally injured growing crops. The writer’s experiencs is
limited to the months of November and December, 1908, December,
1909, and January, 1910. During a portion of this time the winds
were not objectionable. Occasional storms from the west so filled
the air with dust and finely comminuted alkali that it became unpleas-
ant to work outdoors. When these winds are preceded by rain, they
are merely disagreeable, but under other conditions and in some
portions of the valley the finely blown particles act as might a keen
knife upon alfalfa or other plants whose stems contain insufficient
woody fiber to withstand the repeated attacks of the sand particles.
The large areas of eolian sands on the eastern margin of the valley
afford definite evidence of the activity of the winds. It may be
remarked here that the settler who has his agricultural interests most
at heart is careful to plant hardy windbreaks, usually cottonwood or
black locust, along the west side of his buildings. In some places
the natural desert growth has been used for protection, rows of sage-
brush and mesquite being left at intervals when a field is cleared for
planting. 1In this way the force of the wind on the tender shoots of
grain or alfalfa is somewhat broken until a stronger growth is made.
Such natural windbreaks, unfortunately, are said to become harboring
places for jack rabbits and other pests.

!

HEALTHFULNESS.

This region, with its large number of sunny days in winter and its
exceptionally dry summer climate, is, like portions of Arizona, an ideal
place for those suffering with pulmonary complaints. Despite the
high summer temperatures sunstroke is practically unknown, and hard
manual labor, even in the sunshine, is neither unpleasant nor enervat-
ing provided ordinary precautions as to diet and drink are observed.
The general purity of the deeper ground waters must have not a little
to do with the good health of those living in the region.

NATURAL RESOURCES.

Animal life in the region studied is, with some exceptions, not now
abundant. Jack rabbits and coyotes are a nuisance to the ranchers,
but periodical onslaughts upon them afford sufficient protection.
Antelope have become extinct in the lowlands and deer have almost
disappeared from the mountains, as they afforded sport which
appealed most strongly to the wanton instincts of the early hunters.

Of desert plants valuable to man there are a number. In Antelope
Valley the yucca grows both scatteringly and in thick groves of
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fantastic appearance, and its peculiar cellular wood has been used in
the manufacture of a fiber cloth. Some years ago the cutting and
hauling of the wood to railroad points for shipment to the factories
was remunerative, but cutting has been prohibited because the wind-
break value of these trees to the valley was thus greatly impaired.
The trunks of the trees are even yet occasionally used in fence and
shed construction, and for fuel. In Plate II, A, a yucca thicket on
Mohave River is shown. In some parts of the valley lands, where
the ground waters are near enough to the surface to give a certain,
even if very small, amount of moisture to the soil, the usual desert
growth becomes more abundant and of great size. Such conditions
have produced the mesquite trees along the wash of Rock Creek
to the south and southwest of Lovejoy Buttes and in the area of
flowing artesian wells of the valley. These trees and others of the
more woody varieties of brush furnish a fair fuel to the settlers. The
higher pOrtions of the San Gabriel, San Bernardino, and Tehachapi
ranges receive a greater precipitation than the valley la.nds and
support a good stand of conifers and oak.

Practically all the developed part of Antelope and Mohave valleys
is devoted to agriculture; the undeveloped portion makes range for
stock. In the western end of the valley, which is comparatively free
from brush and is at present nonirrigable, a considerable area is
planted in grain. Along the southern margin of the valley, from
Neenach to Rock Creek, and in Leonis and Anaverde valleys, the
almond, fruits (among which are the apple and pear), and other prod-
uce typical of a temperate climate are grown. The almond industry
of the lower foothills, along the south margin of Antelope Valley,
had its inception inthe discovery that wild almonds grow in the can-
yons of the near-by ranges.

Where artesian waters have been used for irrigation in Antelope
Valley, alfalfa, fruit, and many vegetables are grown, but much of
this region Will remain uncultivated until effective methods shall have
been devised to remove alkali from the upper soil and subsoil.

Of the mineral resources in the region only brief mention need be

-made. Gold has been mined in the San Bernardino, Tehachapi, and
San Gabriel ranges, but the most productive districts at present are
those in the Rosamond Buttes and east of Victorville.

Plaster mills at Palmdale use in part gypsum obtained from the
foothills southwest of the town. Limestones and fancy marbles suita-~
ble for building and for cement manufacture exist in the buttes near
Victorville, and the ornamental portions of several of the larger office
buildings in San Francisco are built of these marbles. Limestones
also exist in the Tehachapi Range and in the mountains on the south-
ern margin of Antelope Valley.

t
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The volcanic breccias and ash of the Fairmont Buttes are being
utilized in the Los Angeles Aqueduct as an admixture for the cement
used in construction along the conduit. The material is quarried and
crushed at a mill about 1% miles northeast of Fairmont. Sodium sul-
phate and sodium carbonate exist as efflorescent deposits in the low
parts of the valley depressions. Near Buckhorn Springs some pros-
pecting for these salts has been done, but no commercial development
has been attempted. Clay suitable for pottery has been found near
Rosamond, and brick clays exist at a number of places along the
southern margin of Antelope Valley.

GEOLOGIC FEATURES.
PHYSIOGRAPHY.

Geologic and structural conditions are so intimately related to the
whole problem of water supply in this valley that a brief sketch of the
history and character of the formations must precede the discussion
of the water resources.

Though no detailed geologic study has been made in any part of
this region, many facts indicate that Antelope Valley is, except in its
minor features, a faulted block along whose southern and north-
western margins strong uplifts have resulted in the production of the
Tehachapi, San Gabriel, and San Bernardino ranges. The Rosamond
Buttes to the north are also probably the result of uplifts. These
buttes seem to be separated from the valley by faults, but the heights
east of them and the similar irregular bedrock region of low relief east
of Redman and north of Lovejoy Springs and Turner dry lake, appear
to represent higher parts of the valley floor, separated from the lower
parts beneath the valley proper only by gentle flexures.

The first effect of the crustal deformation that produced the valley
and its bordering heights was to stimulate erosion, and in consequence
the valley became the receptacle for the detritus removed from the
mountains.

The southeast face of the Tehachapi Range is a great escarpment
having a vertical rise of over 2,500 feet in a distance of less than
3 miles from the edge of the alluvium. Springs along the steep base
of the mountain mass and deformations in the Quaternary gravels
of the valley along axes parallel to the range point to the existence
here of an extensive fault. Though on a somewhat less grand scale,
this southeast face of the Tehachapi Range is comparable to and may
be a continuation of the eastern front of the Sierra Nevada, which has
long been known as a profound fault scarp.

Both the San Gabriel and San Bernardino ranges are even more
readily recognizable as of structural origin than the Tehachapi. As
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has been shown by Mendenhall,! these ranges are bounded by faults
along which the region of high relief has been uplifted.

The course of the San Andreas fault, along which in various portions
of California movement within historic times has taken place,? is
clearly expressed on the accompanying map as a chainlike series of
long, narrow, inclosed basins or troughs constituting the depression in
which lie Elizabeth and Hughes lakes and Leonis and Anaverde
valleys immediately : south of Portel Ridge. A view of the fault
zone looking northwest from Anaverde Valley is shown in Plate V, B
(p. 42). From Palmdale southeastward along the foot of the range
the feature is less distinct topographically, but its geologic effects
have been no less profound. This fault crosses the San Gabriel
Range several miles south of Cajon Pass and extends along the
south side of the San Bernardino Range and through San Gorgonio
Pass into the Colorado Desert. ~

Mr. Homer Hamlin® has pointed out that to an observer stationed
on the Tehachapi Range near Cottonwood Creek a distinct linear
arrangement of the buttes extending southeast from Willow Springs
toward Rogers dry lake is visible, and that the general effect produced
is that of a long, dissected fault scarp facing south. When examined
more in detail the local conditions emphasize Mr. Hamlin’s view.
No bedrock is exposed west of the butte at Willow Springs, but the
gentle southeast slope of the alluvial fans along the foothills of the
Tehachapi is abruptly replaced at Willow Springs by a south-facing
escarpment, ranging in height between 50 and 100 feet, and extending
north 75° W, for a distance of about 5 miles. The escarpment is
clearly of structural origin. Whether the deformation in the gravel
deposits is due only to displacement in the hard rocks below, or to a
line of actual fracture of the gravel beds themselves, it has resulted
in a difference of about 100 feet between the elevation of the part of
the plain to the north and of Antelope Valley to the south, the latter
being the lower. More important yet in the economy of the region is
the influence of the escarpment in determining the location of springs.
Thus, Bean Springs, the several outflows at Willow Springs, the spring
at Gerblick’s mine, the springs on the south foot of the butte north-
west of Rosamond, Indian Springs, and Buckhorn Springs, all coincide
closely with a line projected from this escarpment southeastward
along the steep south face of Rosamond Buttes. Although the eleva-
tion of the buttes east of Indian Springs is low, this escarpment is
none the less pronounced as far as the west margin of Rogers dry lake.
Beyond this it appears to merge with the bedrock height of land along

1 Mendenhall, W C., Water-Supply Paper U. S. Geol. Survey No. 219, 1908, pp. 14-18.

2 Report of State Earthquake Investigation Commission on the California Earthquake of April 18, 1906,
vols. 1, 2, and atlas, Carnegie Institution of Washington, Washington, D. C., 1908. .

$ Oral communiecation,
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the San Bernardino-Los Angeles County line, but it was not farther
examined. The northwestward projection of the escarpment passes
with a slight northward swing into the Tehachapi at the low portion
of the range in T. 10 N., R. 16 W., and thence falls appreximately in
line with a fault determined by Lawson! during his studies of the
Tehachapi Valley system. It is noticeable that in both systems the
uplift is on the north side of the fault. The direct bearing of this
structural feature on the water supply of Antelope Valley gives it an
importance second only to that of the faults resulting in the Tehachapi
and Sierra Madre uplifts.

The physiographic history of the buttes and heights of land east
of the Antelope Valley is obscure. No such striking evidence of the
origin of the region as that just presented for the Rosamond Buttes
was found, yet erosion seems inadequate to fully explain the
topography. It is tentatively suggested that this region of irregular
buttes and shallow intervening valleys has been less deformed by .

Tehachapi

F1GURE 1.-—-Diagram showing probable block and fault systems of the Antelope Valley region.

depression or elevation than either Antelope Valley or the marginal
ranges.

Figure 1 is a purely theoretic representation of what are believed
to be the main blocks and faults involvéd in the production of the
larger physiographic features of the Antelope Valley region. The
small northwestward-dipping block in front of the Portal Ridge block,
represents the Antelope Buttes near Fairmont. As the tuffs on the
west side of these buttes dip at angles of 35° to 55° northwestward—
a direction at right angles to the San Gabriel fault system—it is
assumed that the underlying granite has been tilted in accordance
with the Tehachapi rather than the San Gabriel faults.

NON WATER-BEARING ROCKS.

METAMORPHIC AND GRANITIC MARGINAL ROCKS.

In discussing the sources of the water supply and the conditions
under which it exists, the rocks of the Antelope Valley region may be
divided into two classes—water-bearing and nonwater-bearing. For

1 Lawson, A. C., The geomorphogeny of the Tehachapi valley system: Bull. Dept. Geology Untv-
California, vol. 4, 1906, pp. 431-462.
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all practical purposes the rocks of the margin of the valley, which
include a number of formations, are nonwater-bearing. - This is true
not only of the granitic and metamorphic rocks of the Tehachapi
and. Sierra Madre ranges and of the volcanic and granitic buttes,
which limit the valley on the north and east, but of the older nonmet-
amorphic sediments in parts of the region. In the strictest sense, of
course, some of the$e marginal rocks do contain water, but except
where springs or water-filled fissures exist the supply they yield is
usually inadequate for economic use. As previously indicated, the
alluvium of Antelope Valley rests on the extension of the ma,rgmal
rocks. Evidence of ‘thls is found in the buttes which at Fairmont and
between Willow Sprmgs and Del Sur project above the valley floor.

As the metamorphic and granitic marginal rocks make an inclosed
basin more or less completely filled with gravel, their impervious
character prevents the loss downward of practically any of the waters
which may be contained in the gravels. In the time allotted to the
field work for this report only a generalized map of the line of con-
tact between the bedrock and the alluvial filling of the valley could
be made, but a few notes were obtained on the character of the
older rocks.

The oldest rocks of the region are probably the metamorphlc rocks
of the Tehachapi and Sierra Madre ranges. In the Tehachapi these
rocks are prmmpally limestones which stand in bold, steep bluffs
about the heads of the several short streams flowing from that range
into Antelope Valley. Granitic rocks which appear to be intrusive in
the limestones have been noted on Livsey Canyon and below Knecht’s
ranch on Cottonwood Creek. Here schists and slaty rocks, apparently
metamorphic sediments, are associated with the limestones. The
age of these rocks is not known, but they resemble in appearance and
relations the great metamorpmc series of the granitic complex along
the crest of the Slerra Nevada. On the southern slope of the south—
west end of the Tehachapl the limestones are well exposed and they
appear to extend toward Gorman station, but they were not traced
farther south than the boundary line between Kern and Los Angeles
counties. Granitic rocks oceur in the Sierra Pelona, but no attempt
has been made to map them. South of Fairmont, in Portal Ridge, a
hght—colored blotltlc granite which has been greatly sheared and
crushed in consequence of severe faulting parallel to the San Andreas
rift valley is well exﬁosed on the walls of Elizabeth Lake tunnel and at
many points in the surrounding hills. Thence southeastward almost
to Palmdale the bedrock series of Portal Ridge consist largely of meta-
morphic rock with, some granite. Particularly good exposures of
various coarse metamorphic schists, both hornblende and micaceous,
are found along the narrow ridge just norchwest of Amargosa Creek
in sec. 30, T. 6 N., R. 12 W. Quartz Hill, at the extreme northwest

\
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corner of the same township, is a granitic outlier which has resisted
erosion sufficiently to become a prominent topographic feature. This
butte near its west end exposes a basic rock, perhaps diorite, which
should be a good road metal. Southwest of Anaverde Valley the
main portion of the San Gabriel Range appears from a distance to
be largely granitic. Broad zones of reddish rocks that contrast
strongly with the gray masses of the granite are said to be intrusive
volcanic dikes,

The geologic conditions in the San Gabriel Range from Tilghman
southeastward are unknown to the writer, but the wash material
along the margin of this part of the valley and the general ap-
pearance of the range indicate that it, too, is largely granitic and
metamorphic.

The buttes along the east side of the valley are, so far as visited,
granitic and metamorphic, and in some of them the slates and schists
of the latter series seem to predominate; others are almost entirely
composed of a rather dark-colored and sometimes reddish biotite
grapite. Although the filling between these groups of buttes is allu-
vial, it is probably quite thin, and all buttes and heights of land which
characterize this part of the region are thought to be but the topo-
graphic expression of a single underlying granitic mass, the surface of
which lies only a moderate depth below the valley level. West of a
line drawn approximately from the middle of T. 6 N., R. 10 W., north-
eastward to and along the eastern margin of Rogers dry lake, the
gravel filling of Antelope Valley probably thickens. On the geologic
map this line is indicated in a general way by the western margin of
the area of nonwater-bearing rocks, of which Lovejoy and Black
buttes are a part, and though the butte region is not considered particu-
larly favorable as a source of water supply, it is not impossible that
potable water may be found in some of the larger depressions mapped
as a part of the nonwater-bearing area.

A somewhat similar condition as to possibte water supply is found
in the irregular region of buttes and depressions whose southern
margin extends from Willow Springs eastward almost to Rogers dry
lake. Only a few of the outcroppings of this rock mass were exam-
ined, but it seems probable that the granitic and metamorphic rocks,
which certainly occur in a portion of the region, are at other points
marked by flows or extrusions of voleanic rock. The small group of
low buttes in the northwest portion of T. 8 N., R. 13 W., and that
about a half mile west belong to the granitic and metamorphic series,
and their presence so far from the margin of the valley indicates a
comparative shallowness of the basin at this point.
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UNALTERED SEDIMENTARY ROCKS.

In certain portions of the region sedimentary rocks of unknown age
have been found, but their relations to the bedrock series and their
lack of alteration suggest that they probably belong to the Cretaceous
or a later period of deposition. The largest area of such rocks so far
observed comprises a series of much folded yellowish-brown sand-
stones at the extreme west end of the valley. Violent stresses, due
to their proximity to the opposing faults of the Tehachapi and San
Bernardino ranges, have greatly folded the beds here exposed.
North of Quail the general trend of this series is toward the southeast,
and immediately west of Quail structural folds are traceable for a
short distance. This series of sandstones is overlain, apparently
uncomformably, by a later, less coherent series of sands and gravels
which are a part of the water-bearing rocks of the region, and at the
line of unconformity north of the Gorman station road springy con-
ditions prevail. Exposures of the older series, indicative of consid-
erable deformation, were noted along the south side of the road
between Quail post office and Barnes ranch. No evidence of the age
of this series of sandstones and shales has been found, but the degree
of consolidation and general physical appearance suggest the lower
Miocene or older, as it occurs in portions of the Sunset-McKittrick oil
regions.

+ VOLCANIC ROCKS.

Immediately south of the area exhibiting this narrow strip of sedi-
ments is a region composed of reddish or purplish brown volcanic
rocks, which extend up the first ridges to an elevation of about 4,000
feet. The relation of this volcanic mass to the sediments on its
northern side is unknown, but it appears to be in part at least faulted

against them. The volcanic rocks are well exposed on Gookin Gulch
from its mouth southward for about a mile, where the fracturing and
crushing of the rocks along the San Andreas fault zone obscures
their character.

Although some of this lava is rather cellular and shows evidence
of having been poured out at or near the surface, tuffaceous phases
of it do not predominate except in the Antelope Buttes near Fair-
mont. The structural and geologic features of this particular group
of hills are interesting and may be best explained by reference to
figure 2.

The more westerly butte, @, consists of beds of heavy, roughly
stratified tuff of basaltic material, with some granitic bowlders, the
whole series having been tilted until it dips from 35° to 55° toward
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the northwest. These beds, coarse at the top, grade downward into
more regularly bedded gray and dirty white tuffaceous sandstones,
which at some horizons contain indurated conglomerate layers and
creamy-white tuff beds. The underlying granites on which these
tuffs were deposited make up most of the easterly butte b, and just
north of the springs, in sec. 30, T. 8 N., R. 14 W_, on the west side of
the creek, the relation between the granite and tuff is clearly shown.
It is believed that much of the water which seeps out here is derived
from the porous beds of the tuff series concentrated at the impervious
granite contact.

The flow of lava shown at a is at the northern end of the west
butte, where it is intercalated with the heavier tuffs. A clue to its
character is found in the presence of granite bowlders, formerly part
of the near-by tuff, which have been almost completely surrounded
by the lava flow.

The source of these tuffs and the flow is unknown, but judging
from the coarseness of the former, it is believed to have been not
far distant.

Although granitic rocks were noted at the east end of the Rosa-
mond Buttes, near Indian Springs, and at points along the scarp which

FIGURE 2.—Section of Antelope Buttes, showing attitude of tufis and lava at @, and their relations to
granitic rocks at b.

extends toward Rogers dry lake, the bulk of the buttes between
Rosamond and Willow Springs is a pinkish to dirty yellow rhyolitic
lava. The data at hand are insufficient to determine the source or
extent of these rocks.

Outcroppings of the rock are as a rule craggy and irregular, but
where the material has been loosened by decomposition more regular
slopes, made up of platy fragments, are common. The usual color
of the voleanic buttes is a fine pink, but in places where the rock is
decomposed or tuffaceous it grades into a yellowish or dirty gray.
Where the texture is firm and jointing is not too pronounced, the
rock makes a fair building stone; the new hotel at Rosamond and
the cottages and other buildings at Willow Springs are built of
rhyolite from the butte just northeast of the springs.

The dikes intruding the granites southeast of Palmdale (p. 24)
may be a part of the granitic complex.
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WATER-BEARING ROCKS.

ORIGIN AND DISTRIBUTION.
I

The rocks of the region which contain sufficient water for economic
use have been classed, irrespective of their age or character, as water-
bearing. These rocks are composed almpst wholly of the uncon-
solidated gravels, ‘“cements,” sands, and intervening clays, all of
which have been derived from the mountain ranges of the region
by erosion and redistributed in the lowlands.

So far as observed, all the water-bearing rocks of the Antelope
Valley region belong to the class of transported deposits. From the
rather limited present knowledge of the history of the ranges of the
surrounding region it appears that the erosional effectiveness of most
of the smaller streams entering the valley dates from the uplift of
the Tehachapi and Sierra Madre ranges. [It is presumed that before
this uplift these mountains, though they may have existed as a
region of relief, were of rather moderate elevation, so that the streams
draining them were not active. These streams were probably stimu-
lated into great activity by the uplift or series of uplifts that caused
the topographic differences between Antelppe Valley and the Teha-
chapi and San Gabriel ranges. The uphfts] were probably distributed
over a comparatively short geologic period. As the mountains
became higher, the rainfall and the gradeé of the streams and their
erosive power increased, so that steep, narrow gulches and canyons
were cut into the sharp escarpments bounding the ranges. The
volume of material thus ground up and removed from the mountain
masses was enormous, for with torrential, rainfall and steep grades
streams have great transporting power. In the region at the south
end of the San Joaquin Valley, about 75 miles west of Antelope
Valley, blocks of heavy sandstone 10 or 12 feet in diameter have been
carried from their outcrops in the mounfam several miles out on
the flat beyond the mouths of the canydns Such happenings as
this are unusual, but the general result of the sudden expulsion of
detrital material borne along in a torrential stream from a constricted
canyon on to an open plain is to produce a fanlike deposit, the apex
of which is just at the mouth of the canyon. These alluvial fans,
detrital cones, or deltas, as they are called where formed by larger
rivers, are well-recognized features throughout the arid West.

An ideal diagram and sections (fig. 3) of an alluvial fan have been
prepared to show the arrangement of the débris about the mouth of
canyons in drainage basins whose precipitation is torrential in char-
acter. This sketch is based on a study ofw a number of typlcal fans
in the San Joaquin Valley, but it is applicable to this region as well.
An examination of the plan, which illustrates one phase of fan devel-

opment, shows that the stream leaves the ‘;mouth of its canyon with
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full force, but at the margin of the plain toward which it is flowing
it spreads, so that it drops most of the heaviest material. The stream
itself, which in the canyon has been confined to a single channel,
diverges into several distributaries, each of which carries its own
load of heavier gravels and sands, to be deposited in the order of their
weight as the transporting power of the water diminishes. If one
of these distributaries be followed downward along its course, it will
be noted that low levees of gravel in the upper courses and of sands
and mud farther down have accumulated on each side of the shallow
channels. This linear arrangement of the material has been indi-
cated on the diagram. It is characteristic of the fan type and
undoubtedly plays a considerable part in allowing free percolation
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FIGURE 3,—Diagrammatic plan and sections of alluvial fan, showing arrangement of débris. Sketch con-
tours do not show channeling of fan.

of water through the material. The drawing also indicates the con-
tinued division of the distributaries and their gradual extinction
around the lower margin of the fan, where the finer material comes to
rest. So far as observed, the end point of this process of deposition
is to be found in the thin, irregular flows of mud left on the lower
slopes. Such deposits are in some places thick enough to obliterate
the low bunchy grasses across which they have spread. A typical
deposit of this character is illustrated in Plate II, B, which is a view
taken several weeks after a cloud-burst in one of the canyons in the
Santa Fe-Midway oil district, in the southwestern part of the San
Joaquin Valley. The channel along which this material flowed
shows in the picture as a faintly marked depression in front of the
horse and rider, and the margin of the mud levee on each side of the
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channel extends from the point where the; horse is standing toward
the lower left-hand corner of the picture.

To gain a complete understanding of the.’ growth of the fan it must
be remembered that the description just given covers but a single
phase, which may be repeated many times before the fan reaches its
maximum development. Thus, after a period during which a cer-
tain arrangement of bowlders and gravel and sand may have been
made and more or less well-defined channels formed, new distribu-
taries may be established and other deposits, perhaps of different
texture and material, may be laid down so extensively as to conceal
those of an earlier period. In this way such an arrangement as that
indicated in the longitudinal and cross s:ections may result. The
main facts to be emphasized in regard to this mode of accumulation
are that the detrital material of the fan exhibits a generally irregular
arrangement, but grows finer as its distancf from the source of mate-
rial increases. . !

The alluvial fans about the margin of Antelope Valley are of this
character, and in.their growth and extension into the lowlands they
have merged to produce the gently undulating floor of the valley.
They attain their best development along the foot of the higher
ranges. Perhaps the most typical, though not the largest fans, lie
at the mouths of the small canyons south of Del Sur.

PHYSICAL CHARACTER.

As the valley floor to an unknown depth is made up of detrital
material which has been deposited in the manner just described, it is
evident that there will be an intermingling| of material from different
points in various parts of the valley. But it is also true that the
rocks predominating around the source of the detritus are likely to
predominate in adjacent valley deposits. | In such a comparatively
small basin as the Antelope Valley, however, the differences between
the soils, except those of texture, are not particularly marked. Thus
in a broad and indefinite zone from Palmdale northwestward through
Fairmont to the extremity of the valley and thence northeastward
along the margin of the Tehachapi Range the superficial deposits
contain a considerable amount of granitic and schistose material,
with some limestone. The soils south of the Rosamond Buttes and
north of Fairmont contain decomposed and transported volcanic
material intermingled with the granitic grains. In the vicinity of
the dry lakes the texture of the soils is ﬁ;\e, like that of the clays
which underlie much of this region.

The well records for the valley region indicate that the deeper
deposits do not differ greatly from the gravels, sands, and clays of
the surface. (See pp. 37-44.)
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STRUCTURE.

Broadly considered, the great alluvial filling of the structural
depression of the Antelope Valley is composed of lenticular and
irregular beds which dip at low angles away from the bounding
ranges and buttes. These gravels, sands, and clays show no evidence
of deformation except at some points along the valley mar%ir.n.

At and just north of the central portion of T.9 N., R. 15 W., a well-
defined ridge, parallel to the Tehachapi, breaks the even slope of the
great fan of Cottonwood Creek. So far as examined the gravels and
clays exposed in this ridge, although they have been folded and
faulted, are not unlike those near by, which lie as originally deposited.

These hills, which express an anticlinal fold, either in the fan itself
or in material only slightly older, prove recent structural changes in
the region. Deformation of a similar character is evident in gravels
at the west end of Antelope Valley. Along Liebre Creek these beds
show dips ranging from 12° to 40°. Immediately northwest of the
junction of the Bakersfield and Liebre ranch roads a dip of 70° to the
north in granitic gravel was recorded. Southwest of Palmdale the
San Andreas fault zone issues from behind Portal Ridge and for a
short distance involves the gravels forming the margin of the valley
deposits. They have, in consequence, been sharply folded and at
some points even overturned by the violence of the dislocation.
Good exposures of these tilted gravels and sands are to be found along
the road from Palmdale to Anaverde ranch, especially in sec. 29, T.
6 N, R. 12 W. From Tilghman southeastward along the San
Gabriel Range a definite inface marks the southern margin of the
valley filling. Dips of 10°, sufficient to indicate deformation, have
been noted on this inface. Plate ITT illustrates two phases of defor-
mation in these marginal beds: A shows clearly a complete overturn
of the gravels when faulted against a bedrock surface; B shows a
gravel inface in which the beds are less disturbed.

No deformation was observed along the east side of Antelope Valley,
but enough evidence has already been given to indicate that the
valley filling is an alluvial deposit, undisturbed except along the
margins, which have been flexed by the dislocations accompanying
the uplift of the mountains.

SAND DUNES.

Antelope Valley is a region of high winds, which during part of the
year sweep across the broad, unprotected plain with considerable
violence. The usual direction of these winds is from the west, and in
consequence along the eastern side of the valley chiefly, but in other
places as well, considerable sand-dune material has accumulated.
Through the gradual growth of brush and grasses some of these
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dunes have become permanent, but elsewhere they encroach upen
the fields and drift across roads and fences whenever the winds attain
any particular strength.

PLAYA DEPOSITS.

In the lower portions of the valley are broad, almost horizontal
stretches of very finely comminuted clays and silts, irregular in shape
and thickness but coinciding with the dry lakes in the lowest parts
of the basin. As they contain a large amount of alkali, they are of
little or no agricultural value.

The alkaline content of the soils in the lower portions of the region
is almost wholly derived from the evaporation of such waters as reach
these basins, either upon the surface or through slow upward move-
ment of ground water. It is because of this action that saline incrus-
tations occur where the ground-water level approaches the surface,
as in the lower part of Antelope Valley and, on a smaller scale, in
some of the.small basins along the San Andreas fault zone, as well
as south of Lovejoy Springs and east of Moody Spring.

WATER RESOURCES.
INFLUENCE OF RAINFALL.

The water resources of the Antelope Valley region, both surface
and underground, depend solely on rain and snowfall within the
drainage basin, of which, so far as now known, the Rosamond, Buck--
horn, and Rogers dry lakes occupy the lowest part. This basin has
an area of about 1,550 square miles, of which 930 square miles may
be considered as valley land. Its southern and western margin is
the divide between streams draining toward the sea and those toward
the Mohave Desert. On the north and east side of the valley, where
detailed mapping has not been attempted, the drainage conditions
are less well determined and the outer limit of intermittent streams
draining into the valley is unknown.

The records of Barstow and Mohave indicate that the mean annual
rainfall in the region of low relief in the parts of the Mohave Desert
north and east of Antelope Valley is less than 5 inches. The amount
of surface water which reaches the valley from this region is therefore
negligible. By far the greater part of its supply falls as rain and
snow on the Tehachapi and San Gabriel ranges, which reach eleva-
tions of from 4,500 to 7,000 feet in the former to over 10,000 feet in
the eastern portion of the latter. Records for this high region are
not available except at Tehachapi, which has a mean annual precipi-
tation of 10.49 inches during 31 years. In Little Bear Valley, in the -
San Bernardino Range, where conditions are comparable to those in
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the San Gabriel Range, a 5-year record shows a mean annual precipi-
tation of 27.60 inches.

The drainage basin of Antelope Valley, as far as known, has been
roughly indicated on Plate I, page 8, with a heavy black line. The
dotted black line within the area so outlined marks approximately
the margin of that part of the basin capable of receiving and retain-
ing waters derived from the whole drainage area. The heavy num-
bers indicate approximate rainfall where placed. The valley receives
water most plentifully from the high region south of Little Rock and
Tilghman, and in moderate amounts from the Tehachapi slopes,
from the small area southwest of Palmdale, and from the partly
wooded slopes of the Sierra Pelona south of Neenach.

It is not possible to present even approximate estimates of the
amount of water absorbed by the unconsolidated filling of the main
valley, but in view of the porosity of its marginal gravel fans and the
upturned attitude of some of the superficial deposits along the foot
of the mountains, it must be a large proportion of the surface water
that reaches it. The slopes of the Tehachapi and San Gabriel
ranges are not particularly absorptive, so that a relatively large
part of the rain and snowfall must escape by evaporation into the
air and as run-off into the near-by canyons and thence into the fan
deposits (see pp. 27-29), the sands and gravels of which readily
absorb the water that reaches them. ’

SURFACE SUPPLY.

Of the streams that debouch into Antelope Valley the more
important have been briefly described on pages 12-13. Only two of
these, Rock and Little Rock creeks, have been utilized for irrigation.
Definite information regarding the history of these developments is
difficult to get, but the following brief notes were obtained in the

field:
DEVELOPMENTS ON ROCK CREEK.

In 1892 a periodical published in Chicago promoted a scheme by
which the waters of Rock Creek were to be diverted at a point
near the mouth of its canyon and distributed to lower lands both
east and west of the stream. Open unlined ditches and flumes were
constructed and lands were deeded in the expectation of irrigating
about 1,000 acres. It is stated that settlers to the number of forty
or more families built homes in the area that it was proposed to
develop.

After two or three years the water supply was found to be inade-
quate and holdings were abandoned, except along the upper portions
of the main canals where a supply could be relied upon. At present
but four or five families reside continuously in the region.
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The only records of flow available for Rock Creek are those
tabulated below, which have been published at various times by
the United States Geological Survey.

Discharge of Rock and Pallett Crecks, Los Angeles County, Cal.
[Drainage area, 52 square miles.]

Dischar;

Date. Locality. Authority. in cubic feet

per second.

Jan, 4,1897 | Above Albergers Dam..........c.coeieiaiimcaaannn. J. B. Lippincott...... 5.3
Do....... Tunnel approach ... ...o...uoieoeieaiaeaieiaeaaaea]aanns i L 1.33
Jan. 4,1898 | O osxte am site near where Pallett Creek enters |..... L 1o 5.27
....... Indevel 1pmenti;urmel....................._........ N T N 1.33

Oet 14 1908 | Above all diversions (1} miles above Shoemakers) W. B. Clapp.......... 6.5
Do....... Pallett Creek at road crossing near schoolhouse. .....|..... {5 1 TR 1.8
Do....... Below mouth of Pallett Creek...........cocooiiiniiifonnen & 1 . 9.4

DEVELOPMENTS ON LITTLE ROCK CREEK.

The drainage basin of Little Rock Creek comprises about 78
square miles and undoubtedly gives a greater run-off during winter
months than Rock Creek, with an area of 52 square miles,
although the summer flow of the creek is considerably less, for a
larger proportion of the drainage basin lies below the part of the
range in which the melting of the winter snows is sufficiently retarded
to affect the summer run-off. About 15 years ago C. F. Cole and
others planned to develop these waters and organized the South
Antelope Valley Irrigation Co. Diversion works were constructed
on this stream about 6 miles above the mouth of the canyon and the
water was conducted in an open canal nearly 7 miles toward the
northwest to a reservoir about 24 miles south of Palmdale and just
west of the Southern Pacific tracks, as shown in Plate V, 4 (p. 42).
This reservoiris a natural feature due to the uplift of low hills along
the north side of the San Andreas fault zone in such a way as to block
the channels formerly draining into Antelope Valley. Except for the
building of a levee to prevent overflow of the railroad right of way,
practically no construction was necessary to convert this depression
into a reservoir of a capacity stated to be 5,500 acre-feet. It was
originally planned to divert winter storm waters into this reservoir
where they were to be held until the succeeding summer. The
great length of the unlined canal, about 7 miles, and the porous
nature of the ground which it traversed for much of this distance
decreased its value greatly as a conduit. On March 2, 1898, the
flow near the intake of the canal was 2.02 second-feet as measured
by Bert Cole, engineer for the company owning the land.? After
flowing a mile through the canal the water was reduced in quantity

1 Nineteenth Ann. Rept. U. 8. Geol. Survey, pt. 4, p. 535. Water Supply Paper U. 8. Geol. Survey .
No. 28, p. 190.
2 From records of the United States Geological Survey.

95093°—wsp 278—11——3
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to 1.60 second-feet, a loss between the two points of about 20 per
cent. It is stated that at no time since its completion has the
Palmdale reservoir been filled to its capacity, about 11 feet having
been the greatest depth of water which it has held.

Although elay exists in the bottom of the reservoir, there must
be loss by seepage at least along its northern side. The material
exposed here is a roughly stratified gravelly and sandy deposit
similar to the valley filling, except that it has been tilted and fractured
along the San Andreas fault zone. One of the most recent indications
of this faulting is a crack coineiding exactly with the north edge
of the reservoir. In Plate V, A, the apparent terrace extending
from the eenter of the picture downward toward the lower right-
hand corner is the scarp along this fracture.

After the completion of the irrigation works and the expenditure
(stated) of $182,000, water was distributed to users along the margin
of the Antelope Valley between Little Rock post office and Palmdale.
The population of this region at that time is not now known, but
judging from the evidences of ecultivation not yet obliterated it
may easily have been 200. For about six years the colony prospered,
but dry winters caused a great decrease in the flow of Little Rock,
and it became impossible to get water to the reservoir. Thisled to the
abandonment of most of the orchards at the west end of the colony.

Three years ago a cloud-burst earried away the headgates of the
canal and sinee then both the Palmdale reservoir and its inlet eanal
have been dry except for such water as has aceumulated in the former
during the winter as run-off from the adjacent slopes.! -

The only remaining phase of development of the waters of Little
Rock Creek is that adjacent to Little Rock post office. This colony
was organized in 1890 to make use of waters taken from the creek in
sec. 22, T. 5 N., R. 11 W, at a point where the flow of the stream is
brought to the surface under interesting econditions. For mnearly 5
miles above this point the stream bed is dry during a large part of the
year, but just below the point of diversion, in section 22, the San
Andreas fault crosses the stream. As at many other places along this
zone the north side of the fault seems to act as a submerged dam and
the underflow of the ereek has been foreed to the surface. A flume was
submerged in the gravels of the creek bed at this point, through which
much of the underflow was led into a canal on the east sjde of the
ereek. From this canal the water was distributed over lands lying
mostly within secs. 12, 13, and 14, of T. 5 N., R. 11 W. After suit
with the South Antelope Irrigation Co. the users of this water compro-
mised by allowing the company to use all water above 600 miner’s
inches, which was about one-half of the original amount filed upon
by the settlers near Little Rock. The winter and spring of 1900 was

1 For a full description of the project, with plate and maps, see Eighteenth Ann. Rept. U. 8. Geol. Survey,
pt. 4, pp. T11-775.
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a period of low rainfall in the drainage basin of Little Rock Creek,
and to insure the certainty of their water supply during the following
summer a steam pumping plant with a capacity of 80 to 100 miner’s
inches ‘was installed over a shallow well in the bed of the streamn &
short distance above the natural dam at the fault line. During/the
irrigating season all the water used was lifted by this pump, but
fortunately it has been found unnecessary to operate it since; as the
supply furnished by the flume has been sufficient.

In December, 1908, the colony was in a mere prosperous condition
than any of those depending on surface waters fer irrigating in the
Antelope Valley. About 250 acres of pears, 200 acres of apples, and
50 acres of almonds are under cultivation, and fruit of high grade is
produced, although it is believed by some of the growers that mwre
water should be made available without an increase in acreage, to
get the best results.

Substantial homes and well-kept orchards and gardens are evidence
of what can be done in the region by thoughtful cooperation in devel-
oping and maintaining -a water supply.

The following tabulations of discharge for Little Rock Creek are
arranged from the records of the United States Geological Survey,!
to which have been added a more recent measurement furnished by
W. B. Clapp, of the United States Geological Survey, district engineer
at Pasadena, Cal.

Drscharge of Little Rock Creek, Los Angeles County, Cal.
. [Drainage basin, 78 square miles.]

Date. Locality. Authority. ifge Gubie

DO T e

B SegbubEEsEs

[

=

1908.
October 13.............. Hesfgg of flume near Little Rock post | W. B. Clapp..............
office.

e Mean.

1 Eighteenth Ann. Rept., pt. 4, pp. 402-405; Nineteenth Ann. Rept., pt. 4, pp. 526-528; T'wentieth Ann.
Rept., pt. 4, pp. 64, 540; Twenty-first Ann. Rept., pt. 4, p. 471; Water-Supply Paper 16, p. 193; Waiter-
Supply Paper 28, p. 191, |

]
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UNDERGROUND WATER.

ORIGIN.

Antelope Valley lies between 60 and 75 miles from the ocean and
its lowest portion is at least 2,300 feet above sea level. Springs at
various points along the margin of the valley floor furnish a small
amount of water to the gravels, but practically the full supply is
derived directly from rainfall and run-off within its drainage basin.
Of this whole area about 620 square miles is mountainous and about
930 square miles is valley land.

It has already been shown (pp. 27-29) that the unconsolidated filling
of the valleyis in excellent condition to receive and absorb the run-off
from the mountains and that the gravels, sands, and clays which
compose it are irregularly distributed and interleaved. The distri-
bution of these lenses of detritus can not be determined by surface
indications, but since practically all the wells of the valley find water
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FIGURE 4.—Diagram showing artesian conditions in Antelope Valley.

if driven sufficiently deep, there must be a fairly free communication
between the various beds of gravels and porous sands.

Figure 4 presents a hypothetical cross section of coalescent alluvial
fans. The arrows show the direction of flow of waters entering the
deposits at a—a, and their weight indicates the ease of transit of
waters percolating through the gravels and sands. It will be noted
that beneath the lowest part of the valley b, where it is assumed the
finer clays and most compact sands are to be found, the waters circu-
late freely only in the coarser beds of sand and gravel as at ¢. Less
porous beds, as the sands d, may permit the percolation of a certain
amount of water near the fan margin, but toward the center of the
valley the deposit becomes less porous and the contained water is
held back in the coarser portion of the lens. If the material of the
fan be thus saturated beneath a, a hydrostatic column may be pro-
duced, the height of which may be considered as the distance from a
tof. The pressure that results is communicated to the waters confined
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in the gravel beneath the less porous clays of the lower parts of the
valley so that when released by a well or structural break they tend
to rise toward the level a. As frictional obstruction to the free flow
of water underground is inevitable, the water of no artesian well will
rise to the level of its head, therefore, the yield of wells, other con-
ditions being equal, indicates roughly the porosity of the strata in
which they encounter water. The irregularity of the water-bearing
lenses in Antelope Valley is thus attested, as there is considerable
variation in the flow of wells believed to be otherwise similar. The
best proof of the irregularity of the valley deposits is found in a study
of the well logs furnished by drillers in the region. Fully 60 per cent
of these records were made by one driller and they are believed to be
reliable.
DATA CONCERNING WELLS.

West of Fairmont.—Of the half dozen or more wells examined in
the portion of Antelope Valley west of Fairmont the logs of but two
are available. These logs indicate that gravelly and sandy beds,
with only a minor amount of clay, predominate to a depth of about
150 feet, below which the clay increases in amount. At the school-
house near Neenach water exists at a depth of 200 feet in a gravelly
layer in this clay.

Vacinity of Willow Springs.—Information as to the character of
the unconsolidated material in the valley near Willow Springs is
meager. From the surface to a depth ranging from 75 to 200 feet,
sand with a minor amount of clayey layers predominates. This sand
rests on a compact clay bed which, in sec. 24, T. 9 S., R. 14 W., is
about 150 feet thick. Surface water usually occurs at the top of
this clay bed, but beneath it gravel lenses about 50 feet thick carry
water which is stated to be under pressure, though with insufficient
head to bring it above the surface. In the same vicinity water occurs
beneath a second clay bed at a depth of about 320 feet, where rather
coarse gravel and sand allow a free flow of fair water, also stated to
be artesian and to have risen 251 feet in the well when struck.

At the Gerblick well, in sec. 16, T. 9 N., R. 13 W., a plentiful
supply of water is said to existin sand at a depth ranging from 50 to
75 feet from the surface. It is possible that the large amounts ot
water found in wells along the foot of Rosamond Buttes is due to the
proximity of the fault or flexure on which Willow Springs are located.

North of Little Buttes 1% miles, in sec. 6, T. 8 N., R. 13 W, water
of good quality is found beneath a 20-foot bed of clay at a depth of
50 feet in sandy layers containing clayey intercalations.

Vicinity of Rosamond.—From a point about 4 miles west of Rosa,-
mond southeastward to sec. 31, T. 9 N., R. 12 W, clay and coarse to
medium sand with the clay s]ightly predom'mant occur from a depth
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of 170 to about 220 feet. Near the bottom of these intercalated
sands and clays are gravelly layers, which at some points carry weak
artesian waters. From a depth of 150 feet downward both clays and
sands are considerably indurated; limy layers, known locally as
‘‘hardpan” or ‘‘cement’’ are of common occurrence and offer con-
siderable resistance to rapid drilling.

From section 31 northeastward the water-bearing gravelly beds
thicken considerably and appear to pass into a coarse granitic sand
like that found in a well one-half mile northeast of Rosamond, which
encountered bedrock at a depth of about 300 feet. In this well the
water rose 2 feet. The fact that within one-half mile of this hole a
good artesian flow was encountered at a depth of 115 feet. suggests
that in this vicinity the north margin of the flowing area is against
bedrock. Here, as farther west, considerable quantities of ‘‘ cement”
occur at depths from 100 feet downward. Surface water is encountered
5 to 15 feet below ground level and is quite plentiful. Nonartesian
water also occurs at a depth of from about 30 to 75 feet in the region
west of Rosamond. Artesian water in this vicinity has been struck
at 115, 140, 185, 300, and 340 feet below the surface.

Vicinity of Redman.—Records available for six of the wells sunk
near Redman’s ranch indicate that in the region to the west and north-
west sand and thin intercalated clay beds exist to a depth of about
225 feet. Some ‘‘cement’” occurs with these sands and clays.
North of the schoolhouse the amount of ‘‘cement’” increases. At
depths ranging approximately between 225 and 450 feet blue clay
with little included sand or gravel has been found, and this impervious
bed has held down the artesian waters found in cemented sand and
gravel beneath it. There is also a free gravel carrying artesian water
near the top of this clay at a depth of about 215 feet.

Northeast of Redman the conditions appear to be variable. A
well about 1 mile south of Buckhorn Springs passes through clay with
a small amount of sand to a depth of about 170 feet, below which
heavy (and hence probably open) gravel carries a large flow of arte-
sian water which appeared to have its greatest pressure at a depth of
about 235 feet. Southeast of this locality, 24 miles, the only clays
encountered in a total thickness of 310 feet of sand were two thin beds
at depths of 215 and 260 feet, respectively. The best artesian flow
here was found at a depth of about 400 feet; at 250 feet a weaker
flow is held down by a layer of limy ‘‘cement.”

Surface water occurs at 6 to 15 feet, nonartesian water at 80 to 100
feet, and artesian water has been struck at depths of 130, 175, 210,
215, 225, 250, 550 feet.

Vicinity of Reid ranch.—The deposit of sand with some layers of
clay and cement which has already been described as occurring west
of Redman, extends farther and occupies much of the S. 4 of T. 8 N.,
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R. 11 W., where it reaches to a depth of about 210 feet, but it thins
toward the south where it is largely replaced by clay.

The wells about one-half mile north and for a distance of 3 miles
east of Reids penetrate clay and intercalated cement layers to a
depth of 300 feet. Sandy lenses are uncemmon, but where found
they usually carry artesian waters, as in one of the older wells on Reid
ranch, in which six separate flows were struck. The confining beds
for such waters appear to be in some places ‘‘cement’” layers, in others
clay. Only one sandy layer in this vicinity has so far been correlated
in different logs. This is a thin lens at a depth of about 400 feet in
the northeast corner of T. 7 N., R. 11 W.

Four miles south of Reid ranch two deep wells used for domestic
supply penetrate sands and clay to a depth of between 80 and 115
feet. Below these sands and clays, clay and ‘“hardpan” predomina,te
to a depth of 565 feet. Though the water of these wells is artesian,
the head is insufficient to bring it abave the surface. ‘

Surface water in this vicinity occurs at 5 to 15 feet. 'Artesian
water is struck at 200, 250, 275, 300, 350, 375, 400, 450, and 570 feet
below the surface.

Vieinaty of Oliver Miller’s ranch.—Intercalated layers of sand, clay,
and cement, with the sand layers predominating, extend from the
surface to a depth between 200 and 240 feet in the vicinity of Oliver
Miller’s ranch. Toward the southwest some clay and cement are
interbedded with the sand, and eastward and northeastward the sand,
with its included clayey layers is reduced to about 150 feet in
thickness.

Beneath this sandy zone are clays with minor amounts of sand
and ‘‘honeycomb cement.” This term is applied throughout the
region to a limy hardpan, either in clay or sand, which probably
through the action of solvent water has been partly disintegrated
and so rendered more or less cellular. In this condition it becomes,
instead of the usual restraining agent, a free conduit for artesian
waters. It is stated that some of the best flows obtained in Antelope
Valley occur in such honey-combed zones. At a depth of between
380 and 450 feet, at Miller’s house, soft sandy layers are found, and
these form a portion of the zone in which the lower artesian waters
are found.

Surface water here occurs at 5 to 20 feet and artesian water at
depths of 145, 150, 240, 255, 285, and 450 feet.

Vicinity of Lancaster.—The logs of about 35 wells within a radius
of 2% miles of the center of Lancaster indicate in a general way the
underground conditions. The records are most plentiful for wells
in Lancaster (sec. 15), and if the logs are reliable they make it pos-
sible to know somewhat accurately the position and thickness of the
various sand and clay and ‘‘cement’’ lenses.



40 ° WATER RESOURCES OF ANTELOPE VALLEY, CALIFORNIA.

Wells in the southeastern portion of sec. 15 penetrate inter-
bedded sands, clays, and cement layers, among which the sands
appear to predominate, to a depth ranging from 150 to 235 feet
below the surface. This arenaceous lens loses its character toward
the north and northwest owing to the increase in the amount of
clayey material which it carries. Thus several of the wellsin the north-
west quarter of town penetrate but three or four sandy layers within
the first 200 feet of depth, aggregating less than 70 feet in thickness.

The log of Capt. E. M. Heaton’s well, at the north edge of town, -
near the railroad, shows that but two thin Iayers of sand, less than
5 feet each in thmkness, were penetrated in a depth of 220 feet;
these thin layers represent the total thickness here of a lens Whlch
a mile to the south reaches, with its included clayey laye<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>