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ABESTRACT

Pauma Valley is located in a widening of the San Luis Rey fiver
Valley six miles southeast of Pala in northern San Diego County, Cali-
fornia. The area mapped covers approximately 25 square miles. Ground-
water investigation was confined to an area of about 15 square miles in
the San Luis Rey River Valley and in tributary valleys.

Rocks of the Southern California batholith of Cretaceous age
and Triassic meta-sediments are exposed throughout the area except along
the floors of the stream valleys and alluvial fans, where Quaternary
alluvial sediments have been deposited, The crystalline rock types
present include gabbro, tomalite, and granodiorite. Pegmatite dikes
occur in the gabbros and less commonly in the other igneous rocks,

The Elsinore fault zone crosses the northeastern portion of the
area. The exposed rocks are distorted in an area as much as one mile
wide along the fault zone. The Agua Tibia Mountains were raised about
4000 feet along the fault zone during Quaternary time. Here the Quat-~
ernary movement along the Elsinore fault zone was largely of a reverse
nature, with some strike-slip motion.

Three alluvial fan deposits are present in the San Luis Rey River
Valley. OCne of these, the Agua Tibia fan, was deposited so rapidly that
the river was dammed and a lake formed upstream in the river valley.

Ground-water is produced chiefly from the flood plain deposits

of the San Luis Bey River. The deposits of the Rincon alluvial fan have



yielded water in satisfactory amounts, but the Pauma Creek alluvial
fan materfals should be capable of more than their present ground-
water production. The deposits of the Agua Tibia alluvial fan are
poorly sorted and relatively impermeable, and do not appear to con-
stitute an attractive aquifer. Ground-water in significant quantity
may be moving laterally along the Elsinore fault zome. Locally, the
ground-water table was lowered as much as 13 feet in the San Luis Rey
River Valley during the period 1940-1950. However, the water supply
in the lower parts of the river valley will remain adequate unless

ground-water production is increased markedly.



INTRCGDUCTION

vauma Valley, a diamond-shaped widening of the Lan Luis ey
River Valley about five miles long and two miles wide, lies six miles
southeast of Pala in northern San Diego County, California. The val-
ley is the site of a number of farms and ranches that produce citrus
fruits and avacados. The climate is very favorable for this form of
agriculture, and the crops are generally profitable. Irrigation is
necessary te maintain the fruit trees, and ground-water produced from
wells is commonly used for this purpose.

water in ample quantities can be obtained readily from wells
drillec¢ into the porous sand and yravel aquifers that underlie much of
the area of the existing flood plain of the San Luis dey liver. However,
for those ranchers who cultivate the clopes of the alluvial fans that
rise gracually northeastward irom the river to the base of the Agua
Tibia iountains, the availability of irrigation water is a serious
problem, and a factor which often determines more than any other the
potential agricultural yield of their lands.

It was with the thoucht that perhaps additional sources of
ground -water could be discovered that the writer conducted a brief
investigation of the geology and ¢round-water conditions in the Pauma
Valley area. This investijation was undertaken while the writer was
completin; ¢raduate studies at the California Institute of Technology.

5iv meeks were spent in the field during the sorin; of 194C and one

€0



additional week during the summer of 1950.

Reconnaissance geologic mapping was done in order to estab-
lish the general distribution and character of the rocks in the area
as well as the principal elements of the geologic structure. In the
mapping, horizontal and vertical angles were measured with a Erun-
ton compass, and distances were determined by pacing. Enlargements
of preliminary drafts of the Pala and Doucher Hill quadrangles of
the U. 5. Geological Survey were employed as field base maps, and
the subsequently published sheets of these quadrangles served as fi-
nal maps.

Water wells generally were located and their elevations deter-
mined by means of a plane table and telescopic alidade. A few wells
were located by means of triangulation with a Erunton compass, and
were referred to their plotted positions on the topographic sheet for
elevation control. United States Geological Survey bench marks were
eﬁployed as points of reference for both horizontal and vertical con-
trol.

The writer became interested in the subject area through dis-
cussions with Dr. X. H. Jahns of the California Institute of Technol-
ogy, who had studied the pegmatite dikes of this and nearby areas for
several years, and whose assistance and interest in this study is
gratefully acknowledged. Dr. Jahns also reviewed the manuscript
critically and offered many helpful suggestions.

Because of the great importance of irrigation in the agri- -

culture of the valley, water rights are guarded jealously. Precise



information relative to well capacities, well logs, and ground-water
details was often difficult or impossible to obtain. Several resi-
dents of the valley, however, were helpful to the writer. Mr. Monta
J. Moore and Mr. Jack Adams were particularly generous with their
time and advice., UNr. Vaughan laynard of Santa Ana, who drilled many
of the water wells in Pauma Valley, very kindly furnished driller's

logs for several of them.

GEOGRAPHY
Surface features

The San Luis Hey River flows in a northwesterly direction
through Pauma Valley. At Pala the river curves to the southwest and
follows a nearly straight course for 24 miles, emptying into the
Pacific Ocean near the city of Oceanside. Pala is about 100 miles
southeast of Los Angeles and 55 miles northeast of San Diego. Paved
highways connect these cities with the Pauma Valley area.

The San Luis Rey River has developed a valley several hundred

feet below the general level of the moderately dissected plain that

borders it on the west and south. Elevations in the valley range
from 500 to 900 feet above sea level, whereas the elevation of the
plain adjacent to the valley is about 1500 feet. The plain slopes

gently toward the Pacific Ocean, and isolated hills, which may be



monadonocks, vrise as much as 200 feet above its general level. To
the southeast this {lat upland gives way to more rujged terrain, and
hills with altitudes of more than 3000 feet are present within two
miles of the river valley.

North and east of the valley is a high range of mountains
called the Agua Tibia lountains that trends approximately 635 de¢rees
west of north. Palomar Nountain, 5140 feet, and Poucher Hill, 5445
feet, are prominent high points in this range. To the northwest the
mountains ¢ive way to a ¢roup of lower hills havinj; elevations of
2000 to 2400 feet. The Elsinovre-Temecula trough, a pronounced topo-
graphic aint structural depression, lies on the far side of these
hills about six miles north of Pala. The Santa MNargarita lHountains

rise northwest of Pala and west of the Elsinore-Temecula trough.

Climate and vegetation

A semi-arid climate characterizes this region. Summers are
long, hot, and dry, whereas winters are short and mild. I[ost of the
precipitation falls between December and April. The rainfall pattern
is controlled largely by the topocraphy; the higher mountains receive
two to three times the amount of precipitation that falls in the
lower areas. liost of the precipitation falls on the higher topo-
graphic features during the winter months -- a condition that some-
times results in severe erosion in places where local topographic

relief is ¢great. Landslides and mudflows are not uncommon, imn-off



is appreciable; Ellis and Lee (1919, p. 93) estimated that ten per
cent of the total precipitation falling in the area drained by the San
Luis RBey River is wasted as run-off water.

The following data on temperature and precipitation were re-

corded by the United States Weather Bureau in 1947 and 1948:

Palomar Mountain Escondido

(Elev. 3560) (Elev. 750)
1947 194¢ 1947 1948

Maximum Temperature (°F) S1 93 103 102

dinimum Temperature (°F) 8 16 25 24
Annual Mean Temperature (°F) 55 55.1 51.8 59.9
Total Precipitation (in.) 14,7 17.61 B8.75 9.27

The years 1947 and 1948 were notably dry. During the period 1901-
1915, in contrast, precipitation averaged 45.47 inches annually at a
station about one mile south of the present Palomar Kountain post
office. The annual average rainfall for the same period at Escondido
was 15.20 incles.

The rainfall pattern in northern San Diego County was des-
cribed by Ellis and Lee (1919, p. 99) as follows:

Average annual precipitation . . . ranges from about

ten inches along the coast to 45 inches at the crest

of the first range of mountains, increasing about

0.5 inch for each 100 feet of increase in elevaticn,
East of the first range the precipitation rapidly



decreases to an annual average of about 1& inches in

the high mountain valleys and only slightly more than

18 inches on the second mountain crest.

Vegetation in uncultivated areas consists mainly of sage
brush, cactus, yuceca, scrub oak, manzanita, and other chaparral-
forming plants, Alder, cottonwood, sycamore, and California oak
trees are cormonly presemt aleong drainage lines and near springs.
Uense, bushy undergrowth -- including such undesirable plants as poi-
son oak and nettle -~ occurs among many of these deciduous trees.

The north slopes of hkills and mountains commonly are so thickly over-
grown with brush that they may be traversed only with great diffi-
culty. ELlsewhere, however, the region is characterized by sparser

vegetation and numerous outcrops of rock,

SEGLOGY

Ceneral statement

The area described in the present paper is located in the
Peninsular Ranges of Southern California. Paleozoic and Triassic
meta-sediments, Jurassic (?) volcanics, and Cretaceous igneous rocks
of the Southern California batholith underlie much of the region. A
relatively narrow band of Cretaceous and Tertiary sedimentary rocks
occursalong the shore of the Paciiic Ocean, west of the exposures of
crystalline rocks. Tertiary and Quaternary extrusives are present

locally. <{maternary fluviatile deposits are present in stream valleys
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and alluvial fans. Cf these, only pre-Tertiary crystalline rocks

and Quaternary sediments occur in the Pauma Valley area.

Crystalline rocks

The Peninsular Hanges of Southern California are underlain
largely by rocks of the Southern Califormia batholith. Larsen (1948,
p. 1) estimated the length of this great igneous body to be more
than 1000 miles in a general north-south direction and its width to
be about 50 miles. The batholith was intruded into Triassic meta-
sedimentary rocks and Jurassic (?) volcanic rocks along its western
wargin and into Paleozoic (7) meta-sedimentary rocks alony its east-
ern margin, Lany separate injections occurred during its emplace-
went, and the rocks that were formed range in composition from
¢abbro to granite. The age of the batholith probably is Unper Cre-
taceous. (Larsen, 1948)

The main crystalline rock types present in the Pauma Valley
area are the Julian schist of the pre-batholith sequence and the San
larcos rabbro, Lonsall tonalite, and Woodson llountain granodiorite

of the Southern California bathelith.

Julian schist

The Julian schist occurs in the rauma Valley area as a hard,

fine-grained, platy, well-foliated, blue-gray quartz-mica schist. At the
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outcrop it weathers to a rusty light brown color. Injection gneisses
are associated with the schist. The schist is relatively resistant
to erosion, and it forms many hills, ridges, and buttresses. Good
exposures can be seen in the canyon of Pauma Creek about one-half
mile east of the Moore ranch and between Tin Can Flat and EM 3572
aleng the Nigger Grade road.
The Julian schist was described by W. J. Miller (1945,
p. 484) as follows:
The main constituents of the Julian schist are fine-
grained, gray to bluish-gray, fissile, quartz-mus-
covite-biotite schists; quartzites which are variably
impure with biotite and muscovite; phyllite mica
schists; various non-fissile, coarse-grained, quartz-
biotite schists; and lit-par-lit injection gneisses.
According to Larsen (1948, p. 15), the schists are probably
Triassic sedimentary rocks which were metamorphosed prior to the
emplacement of the bathclith in early Upper Cretaceous time.

4

San Marcos Gabbro

The gabbroic rocks of the Pauma Valley area are herein cor-
related with the San Marcos gabbro, in conformity with Larsen's des-
ignation (1948) of similar rocks in the area immediately to the west.
The name San karcos gabbro was first applied by F. 5. Killer (1927,
p. 1399) as a field term for a great variety of rocks, including
olivine gabbros, norites, hornblende gabbros, hypersthene gabbros,

quartz-biotite norites, and quartz-biotite-hornblende gabbros.



11

The San Marcos gabbro can be recognized in the hand specimen
as a light gray to dark bluish-gray, fine-to medium-grained crystal-
line rock, composed nrimarily of plagioclase feldspar with variable
amounts of hornblende or pyroxene. The main distinguishing charac-
teristics are the bluish cast of the feldspar and the occurrence of
pyroxene or clivine. In most places the gabbro is less resistant
to erosion than the more acidic rocks, and it occurs as a crumbly,
reddish-brown ¢rus with included hard, dark blue-gray boulders of
relatively unweathered rock. Larsen (1948, p, 43) classified these
boulders as norite. The San karcos gabbro alsc crops out on Pala
Hountain as a hard crystalline rock. UWeathered gabbro is exposed on
the hill about one mile north and slightly west of the Agua Tibia
ranch house. Here large boulders of disintegration are quar-ied as

"black granite" for use as dimension stone.

Bonsall tonalite

The most commen rock type in this area is the Eonsall tonalite,
which was named by Hurlbut (1935) for its exposures near the Eonsall
post office, about ten miles southwest of Pala. As described by Lar-
sen (1948, p. 60), the tonalite

. « . 15 a medium-~yrained rock ranging from light to
dark gray, depending on the proportion of dark min-
erals present. Nornblende is the chief dark materi-
al. . . .Biotite is present in moderate amount, ., ,
White to gray plagioclase . . . makes up from 55 to
50 percent of the rock. . . .Juartz averages about
20 to 25 percent. . . .Orthoclase makes up a few
percent. . . .



The outstanding characteristic of the Eonsall tonalite is its large
number of oriented tabular inclusions, wostly cabbroic in composi-
tion. The transitional nature of the contacts of these inclusions
with the host rock has led to the conclusion that the IDonall tonal-
ite was injected into the older Can larcos gabbro before the gabbro
was entirely consolidated (Larsen, 1948, p. 5G)

The Donsall tonalite was identified in the field by occurrence
of gabbroic inclusions, the predominance efnlight-colored plagioclase
amony the feldspars, and the presence of hornblende as the major dark
mineral. Good exposures of this rock type can be seen on the eastern
slopes of the hill one-half mile north of Rincon; along the Valley
Center road threc miles south of Rincon; and in the road cuts along

the Cole Grade, one mile southwest of the Pauma Valley school.
HWoodson Ptountain granodiorite

The Voodson lountain granodiorite was named by F. S. Niller
(1937, ». 1399) for the e:xcellent exposures of the rock on Voodson
Mountain, which lies a few miles from the town of .amona. The
granodiorite is a medium~ to coarse~grained, light gray, granitic
rock., Larsen (1948, p. T8) listed the primary mineral constituents
as quartz, 50 to 40 percent; plagioclase, 30 to 55 percent; and
microperthite, 10 té G0 percent., LDark minerals usually make up less
than ten percent of the rock, Liotite is the most common accessory

mineral, and hornblende is commonly present.



The granediorite is a very hard rock, quite resistant to
erosion. Large boulders several feet in diameter cover most of the
outcrops of this formation, and generally mask the underlying bed-
rock, This rock type commonly is identifiable in the field by the
occurrence of the hujge boulders of disintegration (which have been
called "woolsack" boulders by Larsen), by the light gray color of
the rock, and by the predominance of biotite among its dark miner-

als,
Pegmatite dikes

Light-colored pegmatite dikes are common in the Pauma Valley
area. These tabular hodies range in thickness from a few inches to
tens of feet. They afe resistant to erosion and form rib-like pro-
tuberances on the larger topographic features. A general parallel-
ism is exhibited by the dikes; attitudes measured by the writer re-
vealed the strikes of these bodies to be from 11 to 25 degrees west
of north, and their dips to be from lé to 40 degrees to the south-
west. The thin outer zones of the dikes are aplitic, and their centers
commonly are composed of graphic granite., Iuscovite, biotite, black
tourmaline, and spessartite garnet occur as widespread accessory
rinerals. Near Pala the pegmatites have been mined for the semi-
precious gemstones -- notably kunzite and pink tourmaline -- that
occur in their centers. The San Karces gabbro is the most common

host rock for the dikes in the Pauma Valley area, although the



Lonsall tonalite is cut by a promirent ¢roup ef pegmatites about one-
half mile east of incon.

According to Larsen (1940, pp. 101-103), the segmatites
transect practically all of the major nlutonic rocl types of the
batholith, Thus, they must be among the younyest of these rocks and
probably resulted from a late-phase injection of magma rich in min-

eralizing solutions duriny Jpper Cretaceous time.
sedipentary rocks

Cuaternary sediments are present in the valley of the San
Lais ley diver. The valley floor is underlain by flood-plain depos-
its and alluvial-fan materials, amd lake deposits are present locally.

The {lood-plain deposits are composed of gravel, sand, silt,
and clay. These sediments are rioderately well sorted and stratified.
Zforous and permeable sands and gravels are common, amnd they are ercel-
lent aquifers. As much as 200 feet of these deposits has been nene-
trated by wells dug in the flood plain of the tan Luis Rey River.
The alluvial-fan deposits are heterojemeous and poorly sorted. The
individual particles tend to be anjular in outline, indicatin; that
they have been tramsported omly a limited distance {rom their origi-
nal outcrop positions. 4As a whole, these deposits are les: sermeable
than the stream deposits, and they do not contain pgrticularly good

aquifers.
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Three distinct alluvial-fan deposits are present in the
Pauma Valley area --the Agua Tibia, the Pauma Creek, and the Zincon
fans. They have been built out across the valley of the San Luis
ey diver, crowding the stream against its valley wall on the south-
west. The fans are composed of materials carried down the steep
slopes of‘the mountain range that {lanks the river valley on the
northeast. The suffaces of the Agua Tibia and Rincon fans slope
toward the river at angles of about five degrees, whereas the sur-
face of the Pauma Creek fan inclines in the sawme direction at an
angle of about two degrees. The lesser slope of the Pauma Creek fan
way be due to the destruction of much of its former surface by an
out -pouring of water and coarse detritus Irom Jauma Creek canyon
during a perioed of heavy rainfall in January of 1915. According to
fir. Jack Adams, a considerable amount of arable land was removed and
the present -day dry wash was scoured out at that time.

A bed of black clay or mud containing decomposed vegetable
matter has been encountered in many of the wells duj in the Pauma
Valley area. The thicknes: of this deposit, determined from drillers’'
loss, ranges from four to ten feet. Probably the bed was formed by
the settliny of very fine clay particles and plant debris in a body
of standinj water, and it is interpreted as the sedimentary record
of an extinct lake which existed in the Pauma Valley area sometime
durinj the late nart of the {(uaternary period. The writer has chosen

to refer to this extinct body of water as Lake Zauma.



The Ajua Tibia alluvial fan

The Ajua Tibia alluvial fan is particularly interesting
because it is composed of exceptionally coarse material and because
its rapid formation resulted in the damning of the Pleistocene San
Luis dey River to form a lake that occupied much of Pauma Valley.
Ellis and Lee (1919, p. 70) gave the name "Pala congomerate" to this
deposit and described it as follows:

Valley type fill of a type not common to this area

occurs in the valley of the San Luis Rey River, in

the vicinity of Pala. This material is a conglom-

eratic mass of boulders and residuum, having a

thickness of about 200 feet above and extending to

an undetermined distance below the river. The boul-

ders which make up a large part of this formation

are all regular, most of them being prismatic blocks

with slightly rounded corners showing that they have

been transported only short distances.

The boulders commonly are as much as several feet in diameter, and
for the most part are composed of Woodson Liountain granodiorite, a
type of rock that underlies much of the mountain area immediately
northeast of the fan.

Dottom deposits of a Pleistocene (?) lake have been encoun-
tered in many of the water wells drilled on the flood plain of the
San Luis Rey liver upstream from the Pleistocene Agua Tibia alluvial
fan. The lake was probably at least four miles lony and one mile
wide, and its lower or downstream limit was southeast of, or up-

stream from the Agua Tibia alluvial fan. The great number of boul-

ders present in the alluvial fan and the existence of buried lake
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deposits of similar aje in the 5an Luis ey liver valley southeast of
the fan indicate that this heterojeneous sedimentary body was formed
rapidly enouz;h to dam the San Luis ley Ziver and form a lake. Jahns
(1946) has statéd that the Agua Tibia fan was deposited by mudflows
or debris flows.

Excellent exposures of the fan materials are present along
the nearly vertical northeast wall of the canyon of the San Luis Zey
diver, where the river skirts fala Yountain at the northern end of
Pauma Valley. Dere the canyon is more than 200 feet deep and over
1600 feet wide. The thickness of these coarse ian deposits is at
least 700 feet where they have been penetrated by water wells drilled

on the Ajua Tibia ranch.
Lake Yauma

The deposits oi Lake rauma are present beneath much of the
Zauma Valley area. Typically the lake bed is a bottom deposit composed
of black mud or clay, but it seems to j;rade laterally into silt, as
mijht be expected near a shore line. I'or example, in the Ide well,
located two miles northwest of iincon, the top of the blacl lake bed
was enccuntered at a datum of 73z leet above sea level, yet the lawes
well, located only 1200 ieet to the east, failed to penetrate a hlack
muc¢ stratum bat did encounter a silty sequence at a datum of V57 feet -
a point ai which the lake bed wmijht well ne expected (see iy, I in

pocket). GLimilarly, the licCormick well near Zincon ¢id not encounter



the typical lake bed, but did enter a stratuw of silt at a datum of
75¢ feet. These silt layers vrobably are near-shore desosits of
Lale Pauna.

The Unitec States sovermment Fo. 3 well, located on the iin-
con Indian ldeservation south of lincon, penetrated an eight-foot
thickness of hard yellow clay at a datum of 783 feet above sea level.
It is not certain that this deposit is related te Lale Pauma, for
this well is located about one and one-half miles southeast of the

LeCormicl well, which furnishes the nearest »oint of contrel for the

{n the basis of data currently available, Lake Pauma appears
t¢ have been at least four miles lon: and one to one and one-half
miles wide.

The well data sroviding structural control for the lake bed,
althou k ssarse, indicate clearly that the bed now dips westward at
the vate oi about 100 feet ver mile, or at an angle of approximately
one degree. It is possible that this present dip is an initial or
primary Yeature, or it way be in part a result of local post-depc-
sitional tilting caused by differential movewent alon; either the
Elsinocre fault zone or the Tecolote Tault, or both. The lake was
formed aiter develepment of the Ajyua Tibis fan, which in turn post-
dates the latest neriod of major block-faulting that raised the Agua
Tibia Lountains to their present heijht. The present valley oi the
can Luis ey .dver was carved out prior to deposition of the allu-

vial far, so that Lale Paume must have existed in a topo,radhic



setting similar to the Pauma Valley of tocay. The bottom deposits of
the lake probably had a concave shape when oricinally formed, reflect
ing the configuration of the underlying valley {loor. Since the pres-
ent distribution of the lake deposits indicates that their lowest
parts are beneath the present course of the San Luis Rey liver, it is
apparent that the river probably followed the same general course
through Pauma Valley prior te formaticn of the lake.

| The maximum deoth of water in Lake Pauma was at least 147
feet. The lowest present point of comtrol for the black clay bed is
in the Adams well at a datum of 512 feet, and the hijhest point of
control for the silt bed is in the LcCormich well at a datum oi 75¢
feet; the vertical difference between these two points is 147 feet.
It is interestiny to note ihat the present day surface of the Agua
Tibia alluvial fan, if projected across the San Luis River to vala
Y¥ountain, would intersect the mountainside at an elevaticn of about
750 feet. ¥rom these facts it is possible to conclude that the water
level in Lake Pauma rose as high as the low point of the alluvial
barrier, and that the subsequent overflow of lake waters contributed
significantly to the destruction of the natural dam and the cutting

of the present canyon of the San Luis ey iver.
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STRUCTUHAL CECLOGY

General statement

The area described in this report is underlain largely by
plutonic rocks of Cretacecus aje. To jain an anderstandin; of the
regional structure it is necessary to consider the findinys of ear-
lier investigators.

Larsen (1948, p. 121) described the structure of the northern

Peninsular Zanges and noted that in the southern part of the Elsinore

quadran; le

. . . the Triassic and Paleozoic rocks appear to be
in part overturned. . . .The structural data is
most simply interpreted as indicatin; that the Tri-
assic and Paleozoic rocks are on one limb of a great
fold,

The Southern California batholith intruded this clder structure, but
the batholith was not forcefully injected, and did not cause the fold-

iny (Larsen, 1948, p. 171). The same author states (1948, p. 119):
it is remarkable that the trend of the general
structure of the area here described has been
approximately the same from pre-batholithic time
to the present. The strike of the Paleozoic and
the Triassic rocks, the elongation of the batho-
lith as a whole, the elongation, contacts, and
internal structure of each of the successive in-
trusives of the batholith, the general strike of
the Upper Cretaceous and Tertiary beds, the Ter-
tiary and RBecent faults, the axes of the chief
mountain ranges, and the general course of the
coast lime, all are approximately N. 35° 4.

The outstanding structural element in the Pauma Valley area is

the Elsinore fault zone. . J. killer (1940, p. 388) has described



the Elsinore fault zone as follows:
it [the fault zone/ extends along the northeastern
base of the Santa Ana lountains, thence through the
veninsular Nountains of San Diego County, and for
an unknown distance along the eastern foot of the
Peninsular tountains of Lower California. It is
for the most part a fault zone with vertical dis~
placements of several thousand feet.
However, Miller also states (1940, p. 395):
. . . in addition to great vertical movements [along
the Elsinore fault zone/, strike-slip displacements
have taken place in direction the same as along the
c“an Andreas fault but much less in amount.
The san Andreas fault is a right-lateral fault, the rocks on the
northeast side of the fault havin, moved southeast with respect to
the rocks on the southwest side. 1In Liller's view, then, the Elsi-

nore fault is also a right-lateral fault.

Local structure

in the Pauma Valley area the Elsinore fault zone separates the
Agua Tibia liountains positive bhlock from the Sam Luis Jey Ziver Valley
and the relatively low and flat terrain to the southwest. Tormation
contacts adjacent to the fault zone tend to parallel its strilke.
Another major structural feature of the area is the Tecolote fault,
which forms the boundary between the body of ban larcos gabbro under-
lying sala lountain and the extensive outcrop of Donsall tonalite on
the southwest.

Gvidence for the existence of the Elsinore fault =zone is

largely physio,raphic, although impressive structural evidence is



preéent locally. The steep slopes of the wountains immediately
northeast of the San Luis ey liver Valley are characterized by tri-
anjular faceted spurs and hourglass valleys -- well known physio-
graphic criteria for the recognition of faults in semi-arid regions.
The triangular form of these facets results in part from the roughly
equal spacing of the consequent gullies that occupy a considerable
portion of the original face of the fault scarp; the ridges between
the gullies are terminated by relatively flat, weatherel f{ault scarn
repmants. The hourjlass gullies have a physiographically move
mature, wider cross-sectional form at their upper ends than in their
lower courses, and are indicative of repeated or prolomjed uplift
alony the fault zone (von Engelm, 1642, pp. 377-279). The hourglass
gullies developed along the southwest slopes of Gomez Trail ZIidge,
immediately northeast of Pauma Valley, are less than one mile long and
as much as 500 feet deen, and their gradients are of the order of
4000 feet per mile .

A mature erosion surface is present alon; the crest line of
the Agua Tibia Mountain uplifted block. Larsen (1948, pp. 5-0) sug-
gested that this mature surface may be an up-lifted portion of thé
tear Valley surface, a name he applied to the area of flatland topog-
raphy extending southwest from the valley of the San Luis ey Ziver
to the Escondido area. He stated that:

If this surface represents the (Dear Valley) plane,

the vertical displacement of the fault is about

4000 feet in the northwestern part of the mountains
and less to the southeast,
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The largest structural movements took place curing ’leistocene time.
However, Liller (1940, p. 288) reports that many earthquake shocks
still originate along the Elsinore faualt zome, particularly in San
Liego County. The maximum vertical throw in the rfauma Valley region
occurred in the Agua Tibia lountain-Boucher Hill area, To the
southeast, vertical throw in the vicinity of Lake Henshaw, on the
basis of physiographic evidence only, appears to be relatively small.
Thus, the Agua Tibia Lountain block appears to be tilted slightly
toward the southeast. A compensating fault, whose strike should be
roughly normal to the strike of the Elsinore fault zone, may be pres-
ent on the northern slopes of Agua Tibia Mountain at the southern
limit of Temecula Valley. The latter area was not visited, but topo-
graphic maps show a large amount of surface relief to be present
there.

Structural evidence of faulting exists in many places along
the Elsinore fault zone. From the head of the Agua Tibia alluvial
fan southeast along the mountain front to Lake Ilenshaw, a distance of
about 20 miles, the exposed rocks are considerably deformed in a
belt as much as one mile in width. In the auma Valley area the
rocks croppin; out in Sycamore Canyon, in Nigger Canyon, and at the
mouth of Pauma Creek Canyon are fractured extensively and zones of
fault gouge are exposed in each of these defiles. A large spring of
warm water existed for many years at the head of the Agua Tibia
alluvial fan, and the rocks that crop out in that vicinity are

intensely brecciated,
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Attitudes were recorded by the writer on 19 individual fault
planes or gouge zones exposed in the canyons of Larion Creek, Pauma
Creek, Nigjer Creek, and Yuima Creek. Sixteen of these features
strike northwest and eleven of them dip northeast or vertical. The
average of the northwest strikes is N. 2i% ., and the average of
the eleven dips is 48° northeast. These attitudes are interpreted
as being suggestive of reverse movement along the fault zone. Sonme
lateral movement also appears to have taken place. The gullies at
the foot of Gomez Trail ridge, immediately northeast of the Pauma
Creek alluvial fan, are offset to the northwest in a manner which
indicates that the positive block may have moved southeast with
respect to the negative block, and hence that the wmovement sense was
right-lateral.

The trace of the Tecolote fault, although not observed
directly, is inferred to be coexistent with a linear grove of oak
trees trendiny northwesterly along the draw located immediately
southwest of Pala Mountain. Water seeps to the surface at several
places along this depression. The gabbroic mass comprising 2ala houn-
tain may have been uplifted along the Tecolote fault, as the crest
of the mountain is about 560 feet higher topegraphically than the
relatively featureless erosion surface southwest of the fault. It isc
also possible that this topographic difference may be largely an ero-
sional phenorenon.

The Tecolote fault extends to the north under the alluvium-

filled valley of the San Luis ey River, and it probably merges on
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the southeast with the Elsinore fault zone in the vicinity of Syca-
more Canyon, where the outcropping rochks are highly brecciated.

A small fault has ofiset the Pauma Creek alluvial fan along
its northeastern marcin, bringing a body of Donsall tonalite to the
surface and producing a low fault scarp that faces southwest and has
a maximum heicht of about 200 feet. The northeast side of the fault
is upthrown. Alder trees have grown on the scarp at one locality
where water seeps tc the surface. A small reservoir was dug here in
1946 by kr. Jack Adams of Pauma Valley, and a pond about 50 fleet wide
and four feet deep was formed within a few days by effluent seepaue.
In 1956 the pond was about the sawe size, and was overgrown by marsh
srasses and small saplings. This small fault is a branch fault of the
Elsinore fault zone. Its throw, while of uncertain magnitude, is con-
formable with the wovement that has occurred alon, the El:inore iault
zone .

The peymatite dikes of the area comprise another structural
feature. The dikes have sub-parallel attitudes, and they character-
istically occur in groups or swarms. The average strike of the dikes
in the Pauma Valley area as measured by the writer is N. 20° w., and
they have an average dip of 27° SW. It is interesting to note here
that the averace strike of individual faults wmeasured by the writer
in the Elsinore fault zone, as mentioned previously, is M. 31° .,
and the average dip 4(° NE. Although these dips are divergent, the
strikes are remarkably near to being parallel. The dikes are Creta-

ceous in age, and the faults probably Pleistocene.



The Tecolote fault and the small fault cutting the Pauma Creek
alluvial fan branch off the Elsinore fault zone at or near the promi-
nent change in strike of the fault zone, immediately west and north of
Pauma Valley. The strike of the fault zone is nearly straight between
Lake tenshaw and the Pauma Valley area, where it turns abruptly north-
ward. The change in direction of strike, the branching of the subsid-
iary faults, and the large amount of vertical displacement that has
occurred in the Pauma Valley area permit the inference that the Agua
Tibia tountain block may have been thrust westward with respect to the
negative block lying immediately west of the tam Luis dey liver. If
this inference is a valid one, it follows that the postulated fault
bordering the Agua Tibia lountains on the north, at the southern limit
of Temecula Valley, may be characterized by strike-slip movement, with
the Agua Tibia lountain block having moved to the west with respect to

the Temecula Valley block.

PRYSICGRAPEY

The Peninsular #anges have an interesting physiographic his-
tory. Faulting, tilting, regionmal uplift, and erosion have each had
a definite effect in the establishment of the present land forms.

The region now appears to be in the late youth stage of the normal
fluvial cycle on an old land,

W, J. Niller (1925, pp. 1559-1351) outlined the physiegraphic

history of the southern Peninsular lange, in brief, as follows:



1. Late Jurassic folding and intrusions.

2. Early Cretaceous erosion of the highland.

3. Upper Cretaceous sedimentation on the western margin
of the area.

4. Continued erosion of the hichland area during Eocene
time, with some marine deposition alony the coastal
lowlands.

5. Continued ercsion of the highland area in Ffocene time,
with some marine deposition alony the coastal lowlands.

5. Early Quaternary regional uplift and block faulting
alon; the Elsinore {ault zZone.

7. Later Quaternary evrosion and valley cutting.

The present erosional stage of the region was given by killer as late

youth or early maturity in the normal {luvial cycle.

Larsen (1940, pp. 35-14) discussed the physiography of the

northern Peninsular 3anges, and recognized the remmants of eight ero-

sion surfaces in the tan Luis iey quadrangle. He named the

ley surface and described it in the following manner:

_oar Val-

In Eear Valley, situated partly in the San Luis ey
and partly in the Ramona quadrangle, this surface has
an area of about I0G square miles. It has a rolling
topography cut on bedrock. The general relief is
about 100 feet, but there are a few low hills within
the main area and some higher mountains in the south-
ern part. To the east and north this rather smooth
surface gives place abruptly to the steep slopes that
form the walls of Can Luis Rey River and Paradise Can-
yon, but otherwise the surface is not much dissected.
Near its western berder it has an elevation of 1500
feet; it rises gently eastward to 1500 feet near its
gastern margin,



The same writer recognized that (». &)
In the mountains socutheast of the Agua Tibia loun-
tains there is a conspicuous mature surface above
the steep slopes northeast of the San Luis ey
liver. This surface resembles the Dear Valley sur-

face. 1In the northwestern part, at the head of
Nigger Canyon, it has an elevation of 5200 feet.

It glopes to the southeast and at Dycke Valley has

an elevation of 4500 feet. It may be an upfaulted

portion of the Dear Valley surface.

The comparison of elevations of the upfaulted surface and of the type
Bear Valley surface of Larsen has led to the estimation of more than
4300 feet at vertical displacement along the Elsinore fault zone.

In the Pauma Valley area the Zan Luis Rey River has entrenched
itself in a wide valley about 1000 feet below the level of the Eear
Valley surface, East of Paradise Creek, at the southern (uapstream)
end of Pauma Valley, the river traverses a steep-walled narrow ﬁorge
in flowing across the structural orain of the region. The river grad-
ient between Lake Henshaw and Paradise Creek is about 135 feet per
mile, in sharp contrast with the gradient of 28 feet per mile that
exists between Paradise Creek and the river mouth at the town of
Geeanside. The river valley above Paradise Creek is obviously younger
than the lower portion of the valley, and the San Luis Rey is actively
downcutting here at present, whereas relatively little downcutting is
tgking place below Paradise Creek,

The Rincon alluvial fan, which is more than 5600 feet thick,
was deposited in a valley having bedrock relief in exces: of 1000 feet

and hence similar to the present ’auma Valley. The two valleys were

probably developed at the same time by the ancestral San Luis 3ey River.
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Prior to the period of faulting that raised the Agua Tibia
hountains and the mountains on the southeast to their present height,
the San Luis dey liver probably flowed through the valley in which
the dincon alluvial fan now lies. The river may have flowed north-
west through the present Cuca Tract, curving southwest to pass through
the Rincon valley and then swinjing northwesterly toward Pauma Valley.
The river was incised at least 1600 feet below the general level of
an old-age topography that characterized this area at that time, and
it probably crossed the position of the present high range of moun-
tains in the vicinity of Lake Henshaw. The rise of the mountain
klock along the Elsinore fault zone was so rapid that the river could
not maintain its course, and porti-ns of its channel were abandoned.

Ellis and Lee (1919, p. 7C) mention, but do not discuss, la-
custrine deposits in the vicinity of Warner Valley, near Lake Henshaw.
The presence of these deposits indicates that conditions of interior
drainage prevailed at least temporarily in the vicinity of Lake
Lienshaw.

The rapid uplift of the mountains led to the deposition of the
alluvial fans on the lower slopes of the mountain block, filling the
valley of the 5San Luis 3Zey 2iver with coarse sedimentary material.

The Agua Tibia alluvial fan was formed at this time, and it effectively
blocked the valley of the San Luis Rdey iiver to form Lake Pauma. The
Zincon and Pauma Creek alluvial fans also were denosited, filling

other portions of the river valley. The river then began to cut its

new channel east of ifaradise Valley. The breaching of the dam



impoundin; the waters of Lake Pauma may have followed the emptying of

one or more other lakes upstreaw, in the vicinity of present-day Lake

Eenshaw.

The succession of events that followed the establishment of

the bear Valley erosion surface (in Pleistocene time?) can be summar-

ized az follows:

1.

degicnal uplift of more than 1000 feet resulted in the
entrenching of the San Luis ey iliver in a canyon about
1000 feet below the level of the Eear Valley surface.
The region was depressed about 200 feet. The canyon of
the river was widened, anc flood-plain deposits more
than 200 feet thick were laid down.

liovement along the fault zone raised the mountain block
east of ’auma Valley. The course of the San Luis Rey
Qiver was interrupted, and conditions of interior drain-
age existed northeast of the fault zone. Alluvial fans
were formed at the base of the mountain block. The din-
con fan filled a portion of the old valley oi the tZan
Luis ey diver, and the Agua Tibia fan completely
blocked the river valley, resultinjy in the formation of
Lake Pauma.

Lake Pauma was drained after the natural dam was destroyed

by overf{low and headward cutting. The San Luis ley estab-

lished a new, shorter channel between the Pauma Valley
and Lake Henshaw areas, by headward cuttinj east of Para-

dise Valley.
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5. A slight renewal of regioral uplift allowed the Sam
Luis ley iiver to entrench itself slightly in its

present flood plain.

WATER AESCURCES

General statement

In the Pauma Yalley area, water for irriiation and domestic
purposes is obtained from the surface discharge of tributary streams
entering the valley from the mountains on the northeast, from water
wells dug or drilled in the stream deposits of the Can Luis Zey Ziver
and in the alluvial fan deposits, and from springs. lost of the water
is supplied by the wells.

The Sen Lais Hey liver is an important water source Ior the
Yista Irrication District; the town of Vista lies about 15 miles south-
west of Pala., The Escondido Canal diverts water from the river at a
noint about 1G miles below Lake FHenshaw. Ourface flow threugh Escon-

dido Canal was gauged as follows during the years 1946 -195C:

1644 22,42 acre -ft.
1546 22,116 acre-it,
1950 26,817  acre-ft.

During the ten years 1940-1¢5C, the average annual flow through the

canal was £Z,520 acre-it. The river becomes influent below the intale
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point of the canal, and surface flow is not attained again until the
subsurface waters of the Pauma Creek fam merge with the river waters
at a point southeast of Pala Lountain.

In 1950 at least 30 wells were procducing water in the Pauma
Valley area. kost of these were less than 200 feet deep, and most
yielded large amounts of water with moderate draw-downs while retain-
ing near-surface water levels (see Fig. 5, in pocket). Very few un-
successful wells have been drilled. lany of those in the lower parts
of the river valley are capable of producing at the rate of 100
miner's inches, or 900 gallons per minute (see Fig. 5, in pocket).

The San Luis Rey River i, the trunk stream of this area, and
all surface and subsurface waters within its drainage area move to the
river valley and downstream within that valley. Thus the flood-plain
sands and gravels of the Can Luis Rey River are the best aquifers in
the area. Almost all of the wells producing large quantities of water
are drawing from these sediments,

Jome evidence suggests that water is being withdrawn from the
sediments of the river valley at a rate in excess of the rate of re-
plenishment by rainfall. Decline has been recorded in the productiv-
ity of U. 5. Government wells No. 3 and No. ¢, which are located on
the lincon Indian Heservation. [etween 1940 and 1950, the water level
in well No. 3 dropped from 17 feet to 25 feet, 2 inches and the rate
of production declined from 1017 to 920 gallons per minute, while the
drawdown increased {rom 5C to Ul feet. In well No. G, the water level

fell from 15 feet in 1934 to O feet in 1950, and during the same



period the producing rate diminished from 750 to 450 gallons per min-
ute and the draw-dowm increased from 70 feet to &5 feet. No other
records of this type were made available to the writer, but most of
the ranchers whe would comment on the performance of their wells in
the flocd plain of the river gave the impression that the water

levels had declined slightly or not at all in the past several years.

dincon fan

The lincon alluvial fan is unusual in that it occupies a sor-
tion of a former entrenched channel of the San Luis Sey River, Puilt
cutward from the steep southwest slopes of Doucher Hill toward the
present valley of the river, this fan is about three and cne-half
miles long and one-third of a mile to one mile in width, seing bounded
alon; its sides by low hills of Eonsall tonalite. The narrow point
of the fan is at Zincon spring near its lower margin where the tonal-
ite walls of the old river channel are especially resistant to erosion
because of the presence ¢f a group of large, west-dipping pecmatite
dikes. 1In cutting its valley here, the ancestral San Luis ey liver
apparenily meandevred laterally both above and bhelow the location of
the dikes, but was restricted to a relatively narvow can in their
imediate vicinity. The result is a valley characterized by am hour-
class shape in its plan view., Zineon spring is a result of the risin:

o

te the surface of the underground waters at the narrow center of the

n

"hour ;lass"; the sprin; waters arve absorbed by the fan immediately
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below the spring. Tolman (1937, p. Z35) has described this type of
spring as follows:

If the cross-sectional area (of pervious material) is

variable, as is common in stream channels excavated

in impervious material and filled with pervious stream

deposits, the narrow portions of the channel (smallest

cros:-sectional area)have the smallest capacity to

transmit water. Hence rising ground water may be

forced to the surface at or above the narrow portions

of the alluvium-filled excavation, and if the stream

bed is dry, running water starts at this point and may

be reabsorbed farther down stream if the cross-section-

al area of the water-bearing material increases.

The deposits of the Zincon alluvial fan are very thick, The
gincon lIanch No. 1 well penetrated at least 515 feet of sands and
gravels, and the Rincon Ranch Fo. I well encountered at least 505 feet
of these sediments (see Fig. &, in pocket). The existence of the
springs at lincon is an indication that a considerable amount of water
moves beneath the surface of the fan. Excellent water wells have been
completed on the incon ranch and on the Anderson ranch. The creeks
that carry water to the Iincon fan drain a relatively small area -~
about six square miles. Hence, the amount of runoff water that
recharges the incon fan is definitely limited. However, since these
creeks transect the Elsinore fault zone, it is possible that they, and
hence the iincon alluvial fan, may be charged by waters that may be
moving laterally along fractures within the fault zone. If recharge
is being effected only by runoif waters, and if the number of wells
drilled and pumped increases drastically, it is quite possible that

the available ground water reserve in the fan would soon be exhausted.

The productivity of the wells would then become swall and would be






variable from year to year, depending on the amount of rainfall re-
charging the reserveoir. A prolonged drying-up of the Rincon spring
would be an indication that water is being withdrawn from the subsur-

face faster than replenishment can be accomplished by natural weans.

Pauma Creek fan

selatively few wells have been drilled on the Pauma Creek fan.
Cnly three were recorcded by the writer -- the Loore well and the two
wells drilled by kr. Vaughan Faynard on his ranch, The lenticular
nature of the ian deposits is well illustrated by the results of the
two Laynard wells. The first of these failed to encounter a good
aguifer, but the second well, located about 500 feet northwest of the
first, was more satisfactory. About 180 gallons per minute can be
zumsed from the second well, with a 55-foot draw-down.

The Pauma Creek alluvial fan was deposited on a very irregular
bedrock surface. A "window" of San Karcos gabbro protrudes through
the fan materials about one mile east of the Pauma Valley School, in
the southeastern portion of the fan; yet at a point about 200G feet
east of and approximately &80 feet topoyraphically higher than the bed-
rock "window", the Eakin well No., £ was drilled through 00 feet of
fan materials. The fan has been broken by faulting near its north-
eastern margin by differential moverment along the Elsinore {ault zone,
and a body of Bonsall tonalite has been brought to the surface there.

Displaced alluvial deposits can e seen along the east wall of Pauma
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Creek Canyon, below the rocky <orge of the creek. The center of the
fan, across whick the two distributary streams now flow, is the loca-
ticn of the greatest thickness of the alluvial deposits.

The greater part of the suriace waters discharged by Pauma
Creek is diverted at the mouth of Pauma Creek Canyon and delivered to
the Pauma Indian Heservation. However, the fact that the Sam Luis
dey udiver is influent above its junction with the dry bed of Pauma
Creek and effluent below that point may indicate that an appreciable
amount of water does pass through the fan materials. The fan should
be a better producer of ground water than it was in 1950, when the
writer last viéited the area. It probably would be advisable to drill
a few wells along the axis of the alluvial fan, this being just north
of the present Pauma Wash. Another suggested location would be in

Pauma Wash west of the Laynard wells.
Agua Tibia fan

Very little was learned concerning the subsurface waters of
the Agua Tibia alluvial fan, as little information ¢ould be obtained
from the nreprietor of the Agua Tibia Hanch, which occupies most of
the surface of the fan. At least three wells have been drilled on
the ranch., Two of these, one a flowiny well, are lccated near the
ranch house,; the third was sunk about cne-hali mile south of the ranch

house, and is now abandoned.
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An interesting feature of this area is the large spring of
vary water that formerly issued at the head of the fan, near the nres-
ent site of the ranch house. Larsen (1940, ». 120) mentioned this and
several other hot springs in the regiom, stating:

These springs may be related to igneous activity but

are believed to be fed for the wost part by surface

waters that have penetrated deeply into the hotter

part of the earth's crust and risen to the surface

along faults,

The Agua Tibia spring flowed until a water well was drilled nearby.
In 1940 the water well was flowing warm water and the spring was dry.
voubtless the well had tapped the fracture system through which water
had been moving to the surface to the location of the spring.

Logs were obtained for the well drilled one-hali wmile south of
the ranch house and {or one of the wells drilled near the sopring. The
depths of these .ore holes were 700 amd TGZ feet, respectively. The
logs indicate that the fan materials are very coarse, and are composed
almost entirely of boulders (see Fig. 4). 1In view of the nature of
these deposits and the likelihood that they are the product of mud-
flows, a ceneral sparsity of permeable aquifers seems probable, and
hence this fan is not a faverable place to drill for ground water except
near its head, whevre extensive faulting and fracturin; of the bedrock

iave provided channels through which ground waters can migrate freely.

r
bed



influence of faulting on the ¢round water system

vround-water reservoirs are present in the Pauma Valley area
in fracture systems in crystalline rocks and in the {uaternmary sedi-
mentary deposits. These younger deposits oécur in the topographi-
cally lower areas and are very slightly or not at all indurated. They
carry a relatively large amount of water per unit of volume and hence
are generally much better aquifers than the very dense crystalline
rocks,

Ground-water moves through the hard crystalline rocks in
fractures. UWhere the fractures are narrow and widely spaced, very
little water flows through a given volume of the rock, but where they
are wide and closely spaced, water c¢an move more easily throuch the
system,

in the vicinity of the Elsinore fault zone the crystalline rocis
are intricately fractured, and there are indications that ¢ground-water
is moving throuch the fractures. The spring discovered and dug out by
Lr. Jack Adams, which was cited in the section on structural geolo;y,
is one example. A highly fractured outcrop of Woodson Fountain gran-
odiorite, located on the blufi across Pauma Creek from ir. lonta
koore's ranch house, is said to be always saturated with water; the
writer found this outcrop to be woist to a height of about 20 feet
ahove the level of “auma Creek, which contained some surface water here
at the time. UCimilarly, the springs that occur along the trace of the

Tecolote fault are the wvesult of ¢ground-water moving to the surface



along a =zome of fractured bedrock,

In the vicinity of these large iaults it i: likely that the
greatest amount of fracturing has occurred parallel to the trend of
the fault zome. Tault gouye should be present in many of the frac-
tures alon; which movement has taken place, and this may provide seals
or impervious barriers, so that subsurface water may not easily move
across the fault zome. If a ground-water (potential) gradient evists
across the fault zome, a: it does in the case of the Agua Tibia fault
zZone because of the great topographic change that occurs across the
fault zone, a hydrostatic head built up behind the impervious barrier
may cause the trapped waters te rise to the surface and to issue forth
as a spring. uch a phenomenon may have been responsible for the
occurrence of the Agua Tibia spring. OSround-water trapped behind an
impervious fault zone may also migrate laterally along the fault zone
through fractured rocks, emerging as a seep or a spring in a canyon
transecting the fault zone. Seeps of this type can be observed along
the walls of Yauma Creek Canyon across from the loore ranch house and
in Jaybird Creek Canyon just north of I 209%,

iwells to test for water trapned behind impervious barriers im
the Agua Tikia fault zone coulé be drilled just cast of the Zauma
indian deservation adjacent to Pauma Creel; in Nigver Canyon at an
elevati-n of about 180% fect; and on the terrace east of Sycanore Can-
yon at an elevaticn of about 1860 feet. The bedrock is considerably
Iractured and trees grow in each of these places. Trees and other

nlants that make use of ground-water are an indication that the water



table is relatively near to the surface.

summary

In the paume Valley area ground-water is produced from the flood
plain deposits of the Zan Luis Zey Qiver and from the deposits of the
Rincon, auma Creek, and Aouwa Tibia alluvial fans.

The San Luis Hey diver is the trunk stream of the area, and the
flood plain deposits of its valley are, and will continue to be, the
most important source of ground-water in the area. Limited evidence
indicates that the ground-water table has bheen lowered about 17 feet
during the period 1040-195C. This does not represent a major change,
but the situation is worthy of f{urther observation. A prolonged increase
in the rate of production of water from the flood plain devosits could
result in a serious lowering of the ¢round-water table. Further
exploitation of the subsurface waters of the Zincon and Pauma Creelk
alluvial fans, which now flow intc the river valley, would diminish the
total amount of ground-water entering the valley and this also would con-
tribute to the lowering of the ground-water table in the river valley.

The deposits of the Dincon alluvial fan are an important pro-
ducer of ground-water. Although the area drained by the creeks that
enter the fan is small and annual stream runoff inte the fan deposits
is limited, several highly productive wells have been drilled on the
fan, and Zincon spring has continued to be active. ¥ater that has

migrated laterally through fractured rocks along the Elsinore fault



zone may be moving inte the creeks above the fan and thence down through
the fan deposits. Unless the fault zone is supnlying water to the lin-
con fan deposits, a drastic lowering cof the ground-water table here
seems to be a future prohébility. should water producticn increase
markedly through the drilling of additional wells,

At present, little ground water is produced from the alluvial
deposits of the Pauma Creek fan, but these denesits should be capable
of yielding water at satisfactory rates. The thickness of the fan mate-
rials is variable, owing to the irrejularity of the bedrock surface on
which they were laid down. It would seem advisable to drill a few wells
along the present course of Pauma Creek, where the fan materials apnear
to be relatively thick.

HWells located near the head of the Agua Tibia alluvial fan pro-
duce water near ihe site of the old Agua Tibia spring. The warmth of the
water produced formerly by the spring and ncw‘by the wells may indicate
that it has risen along fracture zones from deep within the earth. The
Elsinore fault zone crosses.the fan in the locality at which the wells
arve located. The Agua Tibia fan is composed largely of boulders and is
considered to be for the most part a deposit composed of pud {lows and
debris flows. It is unlikely that the deponsits of this fan will assume
any future importance as an aquifer, owing to their gemerally poor

permeability.
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APPENDY A

WELL DATA

Graham & Son Well (Agua Tibia lanch)

This well was drilled mear the Acua Tibia spring, date unknown.

Previously, another well was drilled nearby.

Driller's Loo:

G-15C feet

150-702

Aemarks:

29 feet,.

"

Eoulders, ordinary.
Boulders (diorite), some clay and a
little cement.

#ater rose to 50 feet at once, and cradually rose to

Water level lowered to 58 feet after pumping adjacent

well, It was understood that this well was flowinc in 1948,

Source of information: idoscoe Loss Drilling Company, Los Angeles.

Agua Tibig Well No, 3

This well was drilled in 162¢ by lcscoe koss Drilling Company.
U pany

In 194E the well was not in operation; junk was in the hole.

briller's Los:

0-307 feet

207365
365-455
155-511
511-540
540-585
565-590
596-555
595601
501628
526558
566576
476588

6EC-700

L2

"

L1

"

"

"

L]

"

"

"

”

"

"

?it (dug); all boulders,
Boulders.

Hill formation.
Eill and boulders.
Cranite.

Hill formation.
Eard black granite.
Hill formaticn.
#White granite.

Hill formatien,
Hard gray rock.
White quartzite.
Bard gray rock.
White quartzite.
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-

water was first found at °56€ feet. Miill formation”
is a driller term for vock that looks like the cutcropping
formation on the neavest hill. In this instance the term
npreobably weans large boulders and coarse arkesic sands,
mource of dats: doscoe loss Drilling Company, Los Angeles.
Hell elevation 1004 feet, estipmated from map.

tale Well (at lower end of Zaumz Valley)

o

This well was drilled prior to the aquisition of the vroperty
by kr. sale. He stated that the well is about 100 feet deen, but was
uncertain as to whether the lake bed was penetrated. o driller's log
is available. 7The well is pumped regularly throujhout the year, with
only & very temporary drawdown. 7The water level veturns to its normal
position, about 16 [eet below the ¢round level, almost inmediately
after pumping is discontinued. Pumpiny rate not estabilished. Eleva-
tion of the well, 595 feet, estimated from map.

Adams well (in Pauma Valley)

The well was drilled between 194 and 1930; total depth is 200
feet. <Casing was set at 195 feet. Althouch the octual sumping rate
was not ascertained, Lr. Adawms stated that the well could »roduce at
a rate "better than 30 inches™, or about 450 Jalloms per minute.

Driller's Lo

G- 15 feet Surfgcee formation,
15- 22 ¢ Land.,
25- 28 ¢ (nicksand
26- T2 " Coarse sand and boulders; water.
I 7+ % S Llue clay (lake bed).
Can1l1s " sand and boulders.,

114-12) " “and and boulders,



131-137 feet sand.,

107-15¢ v Clay.

159-140 " Rock.

140-156 " cand and gravel.
15G6-1531 " wock.

181-157 ¢ Sand and ¢ravel,
157-15: " Gock.

156-159 " water sand.
159-171 " Hock.

171-161 " Water gravel.
161-182 " ock,

182-194 ¢ sand and boulders,
194200 " dock.

®nmarks:

hater level 22 {cet Lelow surface. Uell drilled by
Vaughan Haynard, using cable tools. Source of data: lr. Jach
Adams, Elevation of well, 700 feet, surveyed,

Gilbert dells

Lr. lyron Uilbert has two wells cn bis property inm Cauma Valw
ley. ell Ne. 1 was drilled prior to 1948 to a total depth of 165
fect, penetrated the lake bed "at about 50 feet", and found a geod
aquifer below that Led. The well can be pumped at the rate of €00
gallons ger minute, The water level in 1940 stood at ten feet fron
the surface. Source of informatiom: Ir. Lyron Cilbert. No ¢riller's
lo¢ available. Elevation of well, 705 feet, surveyed.

Well No. © was drilled in 1950, I'r. Vaughan lJaymard, who
drilled this well, estimated that it would be capable of sroducing 50
to 100 inches (450 to 900 vallons per minute).

Uriller®s Log Gwell No. @)

G- 5C feet surface formation.
50-T75 0" Sood water ¢ravel,
TH- 8GO Lake bed.
Lo-156 " Cravel; lower part pot good.

150155 " Clay.



Bemarks:
Source of information: Nr. Vaughan laynard, Elevation
of well, 703 feet, surveyed.

Cawthorn Well

Drilled to a depth of 253 feet by Vaughan liaynard, this well
is capable of producing 32 inches of water (288 gallens per minute).
The water level stands at 105 feet. Although no driller's log was
maintained, it is said that the lake bed was penetrated in the well,
Source of information: kr. Vaughan lLaynard. Elevation of well, 825
feet, estimated f{rom map.
lioore well

Iocated near the head of the Pauma Creek fan, this well was
drilled in 1934,

Briller's log:

0~ 27 feet Sand and boulders.
27~ 49 " Clay and decomposeC granite, water at 40
feet.
49~ 55 " Decomposed granite, streaks of clay.
606~ 87 " Same .
67-105 " Hard clean hlue granite,
105-155 " 2?ink granite and clay.
155-175 " Decomposed granite.
175-160 " Pink granite.
180-192 " Hard granite.
HJemarks:
This well yields water at the rate of about & gallons

per minute during the rainy season each year. No appreciable
production can be obtained during the vemainder of the year.

The water level stands at 21 feet and the drawdoum, whkile not
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known exactly, is excessive, The driller's log shows that the
well penetrated coarse alluvial fan materials. Socurce of
information: ix. Lonta iloore. Elevation, 1235 feet, estimated
from map,

tavpara Wells

Two wells were Grilled by Lr. Vaughan Zaynard on kis ranch on
the Pauma Creek alluvial fan. Well No. 1 was a very pocr well, yield-
ing little water, and is not in use, U[No further information was
available about this well,

Well No. 2, located about 300 feeit northwest of No. 1, was
drilled to a total depth of 44 feet. The water level is 75 feet from
the surface, and the well can be pumped at the rate of 180G gallons per
minute with a drawdown of 55 feet. The pumping of this well does not
affect the water level im well KHo. 1; this interesting nhenowencn
nrobably indicates that the aquifer yielding water through the lo. 2
well is not present at the location of the No. 1 well -- a situation
witich is not uncharacteristic of the lenticular alluvial fan deposits,
tource of information: Ir. Vaughan iaynard., Elevaticn of well No. I,
870 feet, estimated from man.

Palomar Zanch Wells

In 1950, nine wells were producing water on this ranch, whick
is located on the flood¢ plain of the San Luis ey .Jiver. Oseveral of
these are large wells producing water at the rate of about 30C te 600
sallons per minute, while two or three ave small domestic wells. ¥ater

level in all wells is 10 to 1% feet below the surface except in one
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well, wheve it is at 20 feet. Jource of infermation: ir. Goss, ranch
oS .
foreman,

Priller's Log (tell MNo. <)

C- © feet Jry sang.

G- 1z " Coarse wet sand.

12~ 16 " Sand.

16- 25 " lue sandy shale.

25- s " Coarse sand, pea gravel,
23- 36 " Coarse gravel.

20~ 45 0" Loulder.

45- 850 0" Coarse water sand.,

50~ 50 " vecomposed Jranite.

50~ 54 M woarse Cravel,

b4-7¢ " Dlue shale and sand mired.
79- 30" Coarse sand, some shale.
g3-62 " flack mud -- lake bed.
Qﬁ-lld " Cand and gravel.
115~ 1 27T " Plue shale and ~ravel,
127-130 0" Jed clay.

dwolgo " Decompused granite,
155-145 " Coarse granite.
145-14¢ " Decomposed granite,

denmarks:
well No. 4 was drilled in December, 1947, by a con-
tractor named <. E. Fritts. The well was cased and perforated
from 145 to 125 feet and from 50 to 25 feet. osource of inform-
ation: iebl Erothers Company, Escondido. Elevation, 745 feet,
uarveyed.

Harwood lell

frilled in December, 1954 by lr. Vaughan laynarc, this well
can be pumped at the rate of S0C ¢allons per minute.

priller's Loo:

0- 12 feet soil,
18- 26 " Loam.
26~ 52 ¢ Sandy soil and boulders,
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52- 73 feet 5ilt with some rocks.

75-106 0" Good water cgravel sandy at bottom.

168-112 " Blue Clay.

112-12 " Fine blue sand.

1251358 " Silt soil,

135-145 " Boulders and gravel,

14§~1$S " Fine blue sand.

145-154 " Boulders and gravel, lots of dirt.
demarks:

The well bore is 20 inches in cdiameter; the water level
stands at 35 feet. Dource of information: kir, Vaughan laynard.
Elevation, 000 feet, surveyed.

C. 4. Lyall Hells

kr. 0. A, Lyall has at least three wells in Yauma Valley. Tvic
of these were located in Pauma Wash; one was a 232-foot deep failure,
and the other was drilled to a depth of 300 feet. Uell MNe. I, located
about one-half mile scutheast of Pauma iash, was a good well at 292

{eet.

Briller's Log (Well No. 0)

0-160 feet S0il.
150-204 " sravel.
204-225 00" Tight ¢ravel.
2a5-236 " Sandy hard clay.
23b-265 0" Gravel.
abh-2ge v Sandy clay.
Separks:

vater level 13C feet (in 194C). The well was drilled
in August 1946 by Er., Vaughan llaynard. Cource of information:

iir. kaynard. Elevation, 09¢ feet, surveyed.



Driller's Log (Pauma Wash well)

0~ 30 feet cravel and boulders.
30-65 " S5ilt and clay.
65- 76 " Silty gravel.
0-75 " Silt and clay.
Th-T7T " Elack silt.
77- 962 % 5ilt and clay.
6z2-102 " Fine sand.
102-112 " BElack silt -~ tule (lake) beds.
112-124 " Gravel.
124-144 " Hard silty clay.
144-1586 " led clay.
156-162 " Sravel.
162-160 " S5ilt,
160-183 " ravel.
185-194 " Sandy clay.
1¢4-197 v Gravel.
197-206 " Birty sand.
208-232 " Silt.
Remarks:

Drilled in January 1945 by Mr. Vaughan taynard. Source
of information: lir. Kaynard. Elevation, 800 feet, surveyed.

Eakin wells

Four wells, all of them failures, were drilled on the Eakin
ranch prior to 1940, %ell No. 1 was terminated at 193 feet, No. 2 at
143 feet, and No. 4 at 300 feet; the depth of No. 2 is unknown. All
were located within an area of a few thousand square feet, a short
distance below the mouth of Nigger Creek Canyon. The driller's log of
the deepest well, No. 4, is representative of the subsurface conditions
at all of these wecll locations.

Driller's Log (Well No. 4)

0- 40 feet 2ocks and soil.
40- 44 " Llue granite.
44- 47 " Zed clay.

47- 51 % Sandy clay.



51- 50 feet

H50- 52
58~ 63
53- 55
hh= HS
59~ 75

75~ 79
76~ &4
04~ &8
&6~ G0
G~ 94
G4~ G5
95 -106
100-125
125-145
145-145
1%0"1{1 <.
182-184
L*‘l&@
lﬁvJ “:.« 1
201-205
205-209
200-225
225-225
2‘,/ __2::1
242-243
243-265
255-267
257-270
276-280
280-263
203-294
294-200

Hemarks:

P
#
-

Deener e

brilled to 500 feet with an G-inch bit.

lis

»

the rfauma

Laynard,

: W
L. e W

T

Valley area.

tr
"
"w
"
"
"
"
"
"

1"

"
1
"
b1
”
"

"

G5 feet.,

Yellow clay and rock,

Yellow clay and sand.

Sand getting coarse.
Guicksand and decomposed granite.
Yellow clay.

Zock and rushy clay. Five feet of
water in the hole.

Starting to get sandy.

Sand and light clay.

Rock and sand,

Gray clay and fool's gold.
Sandy clay.

Jand and clay.

dZocy and clay

Gray clay and small boulders.
tandy soil.

fure sand.

Sandy soil.

guicksand.

Yellow clay.

Heelk and sand.

fock and sand.

Sandy gray clay.

Hock and sand.

fray clay and sand.

Yery little clay; still seems to Le sand
between good sized rock,
Zock,

ray clay and sand.

White clay and white quartz.
ilock,

Coarse gravel.

Hock,

Brown soil with sowme sand.
Hard rock.

e

set at

3
w
[

sin

w

Source of data: Lr. &. V. Eakin.

. Feemer has at least three producing water wells in

Two of these were drilled by ir. Vaughan

who kindly provided the driller's logs for these, one an



un-numbered well, and the other known as No., 3.

priller's lLog (Un-numbered well)

0-1456 feet Soil.
148-155 " Fard decomposed granite, clay, silt,
and gravel.
165-220 " Gravel,
220-255 " Silt.
255-270 " Clay.
270-280 " Hard clay and rock.
200-286 " Good gravel.,
28656-315 " Clay.

Iemarks:

(24}
(&}

Water level 125 feet. Lake bed was penetrated, accord-

ing to kr., Maynard. (Could be silt at 200 feet?) Drilled in

November 1944, Elevation, 892 feet, surveyed.

Driller's Log (Well No., 3)

0- 90 feet Seil.
G0-150 " 5ilt and clay, soft,
150-175 " Soft silt.
175-193 " Hard decomposed granite.
195-200 " Silt.
200-220 " Gravel.
220-226 " Cirty gravel ang silt.
226-228 " Gravel.
226-270 " Pirty gravel and silt.
270-280 " Hard sandy clay.
280-28% " Gravel.
285-304 " Bard sandy clay.
304-305 " Rock.
305-364 " Good gravel, lots of fine silt.
364-372 " lard red clay.

demarks:

Water level 126 feet; well would make 200 gallons per

minute with no drawdown when completed, in Gctober 1945, Source

of information: kr. Vaughan Maynard. Elevation, 8% feet, sur-

veyed.
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C. #. Ide Well

This well was drilled by kir. Maynard in December 19456. After
completicn, it was pumped regularly at the rate of 585 gallons per
minute, but on test it has yielded as much as 1800 gallons per minute.

Driller's Log:

0- 80 feet Surface formation.

¢o-108 " Sand.

108-114 " Black tule (lake) bed.

114-132 " Conglomerate, not porous,

132-190 " Gravel.

160-200 " Silt.

200-234 sravel, lots of sand.
Remarks:

Water level 82 feet from surface. Source of information:
EXr. Vaughan lMaynard. Elevation, 845 feet, surveyed.
jawes Well
Drilled in 1943 on the Pauma Vista ranch, the well was tested
for a capacity of 90C gallons per minute. In 1946 the well was being
pumped at the rate of 27C gallons per minute, which was the capacity of
the pump.

Priller's Log:

0-105 feet Alluvial soil,
105-117 " Hounded rocks and gravel.
117-157 " Silt and mica,
157-162 " Water gravel.
152-185 " Silt,
185-187 " Gravel, fair.
187-19¢ " Silt and small gravel.
198-220 " Large g¢ravel,
220- " Light clay.
Bemarks:

kr, Hawes drilled this well himself, He looked for the

lake bed, but did not find any trace thereof. It is possible
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that the "silt and mica" encountered at 117-157 feet may be in
part a shoreline phase of the lake bed.
The water level in 1948 was 110 feet; in 1950 it was
still 110 feet, indicating no change. Elevation of the well
is £74 feet, surveyed. Source of data: Nr. Hawes.
sohl Well

This well was completed in November of 1950, at a total depth
of 231 feet. MNo recoynizable lake bed was encountered. Water level
stood at 56 feet when completed. Production potential unknown., Ele-
vation, 867 feet, surveyed. JSource of data: Mr., Jack Squires.

Saguires and Hogers iell

Drilled by a contractor named Kilpatrick, this well was tested
for 24 hours after completion at the rate of 575 gallons per minute.
It is said that the lake bed was encountered at a depth of 90 feet, and
was 12 feet thick; this seems odd, since neither the Hawes nor the Sohl
wells, located a short distance to the northwest, penetrated the lake
bed. [ate of completion, total depth of well, water level, and other
data not ascertained. OSource of information: Kr. Jack Squires. Eleva-
tion, 842 feet, surveyed.

Zincon Zanch wWells

At least eight wells have been drilled by the Rincon Ranch, which
is located on the 2incon alluvial fan, northwest of the Palomar lLountain
road.

Priller's Log (Well Ko. 1)

C- 40 feet ifock and granite.
406~ 48 " Soft granite.



48~ 50
50~ 65
65- 77
- 76
18- 19
79- 82
82- 8B
8- 89
£89- 90
90~ 95
96~ 66
928~106
166-114
114-117
117-118
118-127
127-128
128-130
150-131
131~132
132-133
133~135
135-136
136-137
137-138
138-140
140-142
142-143
143-152
152-1353
153-169
169-17¢
170~172
172-174
174-177
177-179
179-186
186-187
187-150
160-191
161-193
193-199
199-202
202-203
203~205
205-209
209-211
211-217
217-221

feet
"

56

Hard rock.

Soft rock.

Soft dark granite.

Sand.

Hard granite.

Soft granite.

Hard granite.

Sand.

S0ft granite.

Solid rock.

Soft granite.

Coarse sand.

Coarse sand (?), first water at 1134,
Very hard rock.

lard granite.

Sand.

Hard granite.

Good coarse sand.

Good coarse sand.

Solid rock.

Gpod coarse sand.

lard roeck.

Soft granite.

Sand.

Granite and yellow clay.
2ock.

Sand.

Granite.

Good coarse sand,

Soft granite and clay.
Good coarse sand.

Rock.

Coarse sand.

Granite and clay.

Good gravel, some water.
Granite.

Sand.

Granite and dark clay.
Sand.

Granite and yellow clay.
Brown formation; looks like shale.
Good gravel,

Granite.,

Solid rock.

sranite.

Yellow clay.

Good gravel. Had to set casing at 212.
Good gravel. ~
Decomposed granite,
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221-225 {feet Hard granite.

226-229 Sand.

226-234 " Sand, some gravel.
234-241 " Hard granite.

241-248 " Decomposed granite.
248-254¢ " Yellow clay.

254257 " Decomposed ¢ranite.
257-262 " Blue granite.

262-256 0" Decomposed granite,
266-271 " Fair gravel.

271-277t " Hard granite.

277-283 " Decomposed granite.
262-287 " Red clay.

c87-291 " Decomposed granite,
291-293 " lard granite.

263-268 " Decomposed granite.
296-301 " Hard granite.

301-304 " Decomposed granite.
304-320 " Sand, and steel (junk?)
320-405 " Decomposed granite.
405-412 " fard granite.

412-445 " Sand and qravel.
445-515 " Soft decomposed granite.
515-52¢6 " Granite, hard.

520600 " Sand and boulders,
500-605 " Hard ¢ranite,

505609 " Eentonite shale.
606-516 " Granite, hard, broken.
615544 " Hard granite.

demarks:

This well is located near a machine shed on the ranch,
and it was drilled through the Rincon alluvial fan. It is pos-
sible that bedrock was encountered here at about 609 feet. Whe-
ther this was the fact or not, it is definite that the fan
materials are overvéﬁo feet thick at this point. The well was
capable of production at the rate of 585 gallons per minute in
1946. No data were obtained regarding the water level. The

elevation ef the well, 1530 feet, was estimated from the map.

Seurce of data: Lr. Barrett, owner of the ranch.
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Driller's Log (iell No. 2)

0- 60 feet Gravel and boulders.
50-104 " River wash.

104-135 " Decomposed granite.
135-146 " Soft clay and granite.
14&€-17¢ " Decomposed granite,
176-175 " - Clay and gravel.
175-186 " Decomposed granite.
186-271 " Granite.
271-273 " Soft gray granite.
272-304 " Granite.
304-3065 " Very hard granite,
Remarks:

Drilled by Mr. Vaughan Maynard; completed in June 1945,
The well is located across the road from the Rincon Store, on
the lower part of the Rincon alluvial fan. The water level was
at 110 feet after completion of the well, and the capacity of
the well was 135 gallons per minute. The well was not in use
in 1948. Source of information: ¥r. Vaujhanm Maynard. Elevation,
1015 feet, surveyed.

Driller®s Log (Well No. 3

0- 20 feet bDobe sand,

20- 3¢ " Hard boulders.

30-50 " Sand and boulders.

50- 85 " Decomposed granite.

g5~ 67 " Hard boulder.

87-109 " Decomposed granite and boulders.
109-112 " Eoulder.
112-195 " Decomposed granite and boulders.
195-217 " Soft decomposed granite,
217-311 " Decomposed granite and boulders.
311-321 " Soft decomposed granite.
321-440 " S0ft decomposed granite, hard boulders.
440-485 " Soft decomposed fjranite.
485-505 " Decomposed granite, hard boulders.

505-347 " Hard blue granite.



Remarks:

This well was drilled by Scroggins & Son, of Lony Beach,
and is leocated near the ranch house, on the zincon alluvial fan.
It was completed for a production rate of 400 gallons per min-
ute, prior to 1948. In 1950 the well was still yielding 400
gallons per minute, and the water level was at 55 feet. It is
possible that bedrock was encountered at 505 feet in the well.
Source of information: ¥r. Barrett and ¥r. Martin of Rincon
Ranch. Elevation of the well, 1215 feet, estimated from map.

Other Rincon Ranch Wells

Some information was gained relative to three of the other
five wells owned by Rincon Ranch as of 1950. Wells No. 4 and
Well No. 5 were drilled in the valley of the San Luis gey River,
and both reportedly encountered the lake bed., Well No. 5 was
tested for a capacity of 1500 gallons per minute, and is 92 feet
deep. Hincon Ranch No. 5 well is located high on the alluvial fan
(exact location not ascertained), is 432 feet deep, was bottomed
in decomposed granite, produces 03 gallons per minute, and has a
water level 207 feet from the surface. Source of information: FKr,
Vaughan Jaynard, Mr. Hibbard (owner of a small ranch on the Rincon
fan), and Mr. Colby, owner of the restaurant at Rincon Springs.

Anderson Well

This well, located just across the highway from the Rincon Ranch
No. 3 well, was drilled in 1986, Upon completion, at a total depth of

255 feet, this well was capable of producing 635 inches (585 yallens per



winute) with a drawdown of 85 feet. The water level, which was 30 feet,
and the well capacity were unchanged between 1948 and 195C. Source of
informaticn: br. Sale, foreman of the Anderson ranch., Elevation of

the well, 1205 feet, estimated f{rom the mapn.

heCormick Uell

This well was drilled by iir. Vaughan faynard, on the kcCormick

briller's Lo

0~ 55 feet Soil.
5%- 50 ¢ Gravel.,
40- 72 " pirty sandy formation,
72- ¢4 " Sravel.
G4-105 " Silt,

demarks:

The well tested for a capacity of 800 gallons per minute
when completed. The water level was then 41 feet below the sur-
face, oSource of information: ¥r. Vaughan haynard. Elevation,
£53 feet, estimated from map.

schabelitz Well

Lrilled in July of 1945, this well reached bedrock at a depth
between 110 and 150 feet. The well is located on the southern portion
of the iincon alluvial fan, about one-quarter mile southeast of Rincon.

briller's Lou:

0- 16 feet Rock and sand.

10- 30 " Decomposed rock and sand.

30- 42 " some clay and decomposed rock.
42«52 " Rock.

52- 76 " Sand and water.

70-116 " “ranite and decomposed rock.

110-150 " Sranite.



demarks:

In 1948 the well was producing about 85 gallons of water
per minute with a limited drawdown. Water level was 85 feet
from the surface. The aquifer seems to be the decomposed gran-
ite restin; on bedrock, or perhaps a fracture system in the bed-
rock. The writer inspected three core samples from the bottom
of the hole, and found them to be composed of fresh bEonsall
tonalite. Source of data: kr. E. J. Schabelitz. Elevation of

well, 1020 feet, surveyed.

J. 8. Government Wells

The writer learned of four wells on the 3Zincon Indian Heservation,
located immediately south of zincon. Well No. 1 is a shallow well not ncw
believed to be in use, located in the valley of the San Luis dey Jdiver a
few hundred feet east of the mouth of Paradise Creek. The water level in
this well, according to Lr. Hark Golsh, stood at 36 feet in 1650, The
well was not visited by the writer.

¥r. Golsh stated that there are two wells at the location of well
No. 3: one of these is a large well producing about 00 gallcns per wmin-
ute, and the other is a small domestic well producing about S0 gallons
per minute.

The following information was furnished by kr. John £, Ryder,
Irrigation lanager, Gffice of Indian Affairs, J. 5. Department of the
Interior, San Bernardino, California.

*aell No. & was drilled in 1929, is 105 feet deep, and

15 inches in diameter. In 19358 the water stood 11 feet below



the top of the curbing and in the same month (November) of 1950
the water level was 25 ft. 2 in. This is the maximum and the
minimum during this twelve year period as there has been a
gradual lowering of the water table.

"In 1940 a new pump was installed in this well and it
produced 1C17 g.p.m. with a 60 foot draw down. The depth to
water at this time was 13 feet. With the water at the present
26 ft. 2 in. level, the well is producing only 920 ¢.p.m. with
an U1 {oot draw down,

"The penciled notations on this well show the following
forpation:

''to 34' Top soil and fine sand.
,' to 75" Guick sand and small boulders.

5 ;
75" to 0§64 Hard yellow clay.
E4' 1o 105 Yellow sand and cerented houlders.

e OO

&y

"ell No. © was drilled in March 1904, is 127 feet deep
and 16 inches in diameter. Water stood at 15 feet irom the top
of the casing and the well produced 730 ¢.p.m. with a 73 foot
draw down. In November 1930 water level stood at '3 feet.

"In 1649 this well was cleaned, reperforated and the
pumping equipment overhauled. It then produced only 450 g.p.m.
and the water level was lowered to the botton of the suction
which is &5 feet. The log of this well shows:

G' to ©' Top scil and sand.

&' to Z24' Dead yranite and boulders.

24' to 50" 4Gravel, quick sand and boulders in hard silt.
56" to 79" Jlement boulders (very hard).

76" to 120" Yellow sand, gravel and cemented bhoulders.
120" to 12Z' Hard ¢ranite.



