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GROUND WATER IN THE CUYAMA VALLEY, CALIFORNIA 

By J. E. UPSON and G. F. WORTS, JR. 

ABSTRACT 

This is the fourth of a series of interpretive reports on the water resources of the 
major valleys of Santa Barbara County, Calif., prepared by the Geological Survey, 
United States Department of the Interior, in cooperation-with Santa Barbara County. 
The first three reports described the other major valleys in the county: the south-collst 
basins, Goleta and Carpinteria, and the Santa Maria and Sarita Ynez R.iver valleys. 
This report deals with the Cuyama Valley in the northeastern part of t,he county and 
adjoining parts of San Luis Obispo, Kern, and Ventura Counties. It includes estimates 
of natural discharge, pumpage, and yield of ground water, and all data on water levels, 
well records, and water quality that were available up to June 1946. 

The Cuyama Valley is a large semi-arid in~ermontane valley about 12 miles long east 
and west and 5 miles in maximum width, situated in midcourse of the Cuyama River. 
Agriculture is restricted mainly to a central alluvial plain. The development of ground 
water for irrigation has increased from essentially nothing in 1938 to about 40 wells 
that irrigated !nore than 5,000 acres in 1946. 

Unconsolidated clay, silt, sand, and gravel, 3,000 to 4,000 feet in total thickness, 
compose the alluvium, terrace deposits, and older continental deposits of Recent, 
Pleistocene,' and Pliocene age that supply nearly all the water to t.he irrigation wells. 

, Some oL.theJoothill.areas;and most of the bordering mountains are underlain by 
continental and ma,ine sedimentary rocks ranging in age from Miocene to Cretaceous 
and by some igneoUs rocks of Jurassic(?) age. Of these older rocks the continental beds 
of Mioc~ne age Btor~.;fl,~d,t~anBmit ,Bome ground water, although t.hey are t.apped by 
only a few domestic and stock wells. 

All.,tlle;,,formationsarei deformed by folds and faults. The principal structures that; 
affectgrQllp:d.w9.teI' ;circulation are two echelon faults in the, middle of the plain. 
Alongth~e faults are 8everall~rge springs which had a total measured and estimated 
discharge of about 1,600 gallons a minute in March and April 1947. In addition, there 
areothel"~inallsprlngs and; seeps along a terrace face in the western pa,rt of the valley. 

ThegrouIid water\beIieath thearlluvial plain moves toward the center of the vallcy 
'mainlyifl'qm;~b:e;l5outh,and southeast, and it moves westwal'dout of the valley at the 
extremeof)iid: 'l'heprillciparisources of recharge are the Cuyama River; streaIllS from the 
Sierra~M:f@rE: opthel>~~th,andinfiltration of mID. . 

Grourld' water' discharges naturally by upward lealcage into the Cuyama Rivel', 
through.>~Pri:tlgl3; hi:;e;"l1p~tralisPh'ation, and by subsurface escape from the valley. 

~ Total naturilil'dIscJ:iarge hasbeeh;crudely estimated to be on the order of 13,000 acre
feet a<ye~I',;Estimatedmetdischarge by pumping - net amounts after subtracting 
estimated'retul'n tOgJ.'oundwater - was l,2QO acre-feet in 1939, and this increased to 
aboutJlj200a.cre-feet in 1946. The total net discharge since 1940 averaged about 
20,000 acre-feet a year. 

2l 



Copy of document found at  www.NoNewWipTax.com

22 CONTRIBUTIONS TO HYDROLOGY, 1948-51 

Periodic measurements of water levels have been made in wells in the area of pump- . 
ing since August 1941. These, together with miscellaneous measurements made in 
other wells, show that water levels declined not more than 3 or 4 feet to 1947. The small 
decline in water levels is thought to be the result of un unusual amount of recharge 
during the wet years from 1938 to 1944, which, in addition to maintaining the high 
water levels, probably supplied a substantial part of the water pumped for irrigation 
during the period. 

The perennioJ yield of ground water in the Cuyama Valley is the maximum amount 
of water that can be practicably salvaged from natural discharge. It is thought that it 
might be possible to salvage 9,000 to 13,000 acre-feet each year, but this would require 
the judicious location of wells in the area of natural discharge. 

In quality, the wat.er is only fair, and the concentration of salts in areas of poor 
drainage is apparently injurious to some types of crops. In general, the water is hard 
and rather high in sulfate. In most samples, hardness ranges from 850 to 1,200 parts 
per million; calcium from 200 to 275 parts; magnesium from 50 to 120 part.s; and 
sulfate from 750 to 1,500 parts. Chloride is relatively low, ranging in concentration 
from 7 to 50 parts. Except locally, other constituents are in small amounts. 

INTRODUCTION 

LOCATION OF THE AREA 

The Cuyama Valley is largely in the extreme northeastern. part of 
Santa Barbara County, Calif. It is traversed by the Cuyama River,.which 
along much of its course forms the county boundary. The northern and 
northeastern parts of the valley are in San Luis Obispo, Kern,and Ventura 
Counties. The ground-water basin is between 119"25' and 119"45' west 
longitude and 34°4S' and 350 north latitude, and it is within the Santa 
Ynez and Mt. Pinos (abandoned) quadrangles of the United States 
Geological Survey. The location of the valley is shown on figure 9; other 
features are shown on plates 1 and 5. 

.' DEVELOPMENT OF GROUND WATER 

The development of ground water in the Cuyama Valley parallels the 
development of agriculture: Prior to 1941, when the United States 
Geological Survey first began the investigation of the area, most of the 
agriculture was dry farming, and grain was the principal crop .. The greater 
part of the valley was, and still is, within one or two large ranches whose 
activities were mostly stock raising; In 1939 the only irrigated land was 
400 acres of potatoes. By 1941, however, the total irrigated land had 
increased to about 3,000 acres, still planted chiefly to potatoes and watered 
from about 20 irrigation wells. In that year some acreage of potatoes was 
double-cropped, making the total area equivalent to 4,600 acres. The 
irrigated area was still only about 3)100. acres in 1944, doubtless owing to 
war conditionsjbut the 'variey:rof erops was larger and more.wells were 
drilled. In 194q 'and 1946 the irrigated litnd increased by neatly l;O()O acr~~ 
each year, and by the spring of 1947 about 40 irrigation wells supplied 
water to m?rethan 5,000 acres. . 
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Fraunm 9. Index.mllp of Santa B.rbara CountY.Bhowinllloclltion of the Cuyama Valley, Calif .• nd llJ'en 
oovered by plate 5 (shaded). 

The population of the area has increased greatly, and a town site is 
being surveyed at the Cuyama post office. Electric power was made 
available to most of the valley by 1946, principally because of the demand 
for electrically operated pumping plants. The development of ground 
wateriscontinuing as more land is cleared and new wells are drilled. The 
total ampWlt of ground water pumped, which was less than 2,000 acre
feet in .1939, was nearly 17,000 acre-feet in 1946 and can be expected to 
increase. 

PURPOSE AND SCOPE OF THE WORK 

The.il1;V'estigation in the Cuyama Valley was undertaken by the Geo
logical Survey in cooperation with Santa Barbara County for the purpose of 
evaluating the water resources of the principal agricultural districts of 
the county. This is the last of four reports; the others are on the Santa. 
Y nez. River valley (Upson,. Thomasson, and others, 1951), the south-coast 
basins (Upson and Thomasson, 1951)., and the Santa Maria Valley (Worts 
and Th()ma,sson, 1951). 

Inaem'lichas the Cuyama Valley is in a relatively early stage of agri
cultural development, com:paratively few wells have been drilled. Availa
ble records of rainfall, stream flow, and ground-water levels B.;re few and 
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cover periods of only a few years. Therefore, because data are not available 
on which to base a comprehensive and detailed study, the scope of the 
report must of necessity be narrow. The report is designed to sUmlnarize 
existing data on well records, water-level fluctuations, pumpage, quality 
of the water, and natural discharge as a basis for any more detailed 
investigations that may become desirable in the future. The report also' 
gives a preliminary estimate of ground-:water yield for the valley. 
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WELL-NUMBERING SYSTEM 

The ,well-numbering system used by the Geological Survey in the 
Cuyama Valley shows the locations of wells and springs according to the 
rectangular system for the subdivision of public land. For example, in the 
number 10/27-12J2, which was assigned to a well near the west end of the 
area, the part of the number preceding the bar indicates the township 
(T. ION.); the l part between the bar and the hyphen shows the range 
(R. 27 W.); the digits between the hyphen and the letter indicate the 
section (sec. 12) 1 and the letter irtdicates the 40:-acre subdivision of the 
section as shown in the accompartying diagram. Within each 40-acre 
tract the wells numbered serially, as indicated by the final digit of the 

D C B A 
--

E F G H 
---12---

M L K J 
----I---

N P Q R 

GROUND WATER IN CUYAMA VAI .. LEY, CALIF., 

number. Thus, well 10/27-12J2 is th~ second, well to be listed in the 
NEUSEU sec. 12, T. 10 N., R. 27 W. As all of the Cuyama Valley 
covered by. this report is in the northwest quadrant oithe San Bernardino 
meridian and base line, the foregoing abbreviation of' township and range 
is sufficient. The rectangular system of subdivision has been extended into 
areas that have never been public land. 

PHYSICAL FEATURES OF THE AREA 

GEOMORPIiOLOGy 

The Cuyama Valley is a broad intermontane basin, largely structural in 
o:rigin,. situat.ed about midway along the course of the Cuyama River. The 
river rises in a leaf-shaped headward drainage basin in the northern part of 
Ventura County, surrounded by the rugged San. Emigdio and Pine 
Mountains, nearly aU more than 6,000 feet in altitude and with peaks as 
high as 7,500 to 8,800 feet. Downstream beginning near the old settlement 
of Oz~na, ~he river has a narrow, nearly straight north-northwesterly 
course for about 15 miles. In this reach the river valley is joined by three 
longa1nd:several short dry; canyons on the east, and by many short, steep 
gulches on the west. The most northerly of the long dry canyons is 
Ballinger Canyon opposite whose mouth is the large Santa Barbara 
Canyon which heads in high mountains on the south. Off the mouths of 
Ballinger and ~anta Bp,rbara Canyons the Cuyama River course changes 
to a northwesterly trend and opens rather abruptly into a broad alluvial 
plain, which is about 12 miles long east to west and about 5 miles in 
maximl.:l'ID width. This alluvial plain, which is the main agricultural area 
along the drainage 'basin, is.the Cuyama Valley of t.his report. Its genera.) 
setting~i$;shown.on plate 1,'l1nd outstanding features are illustrated by the 
photogrf,iipha, plates 2; 3, and 4, 'The river traverses the alluvial plain, 
firsta;)ong:a; nOl'thw~sterly course, then westerly, and finally leaves the 
plairtin a.relatiyelynal'row. va.lley.(See pI. 2, A.) 

Thei~UuyiaJplainis nearly level in its central part but. laterally passes 
intolll;etltly: sloping alluvial fans. These abut abruptly against. the sharply 
dii:1i'!e~tedteI:~aoes·bol'dering the dry Caliente Range on the north (pI. 2, B), 
but lessi!llbruptiy,against,:the foothills of the San FJmigdio Mmmtain 
on the; east. and the Sierra Madre on the south. In its southwestern part 
the Cuyama Valley is bordered by long, continuous, gently sloping 
remnallils.oHerl'alces, w,hiehextend northward from the Sierra Madre west 
of,Salls1;juryl€lany,on:,Westward, these remnants are progressively higher 
above the intervening stream grades,but east of Salisbury Canyon they 
pass .beneaththe alluviumoHhe plain. 

Three··minorfeatui'es of the area are significant with respect t.o both 
the geology and the OCQUl'l'ence of ground water: (1) a pair of linear ridges 
somewhat west of the middle of the alluvial plain; (2), the location and 



Copy of document found at  www.NoNewWipTax.com

26 CONTRIBUTIONS TO HYDROLOGY, 1948-51 

amount of, entrenchment of the Cuyama River channel; and (3) the 
variation in slope and continuity of the plain. 

In about the middle of the western part of the alluvial plain, parallel 
to and 1 to 17])miles north of State Highway No. 166, are ,two nearly 
continuous or alined ridges, en eche1onand,havingatrend slightly north 
of west. (See p1.5.) The southernmost and:westernmost of the two is 
about 1 mile north of the highway in secs. 7, 8, 9, 15, and 16, T. 10 N., R. 
26 W., south of the Cuyama River and south of the Cuyama Ranch 
headquarters. It is called the Turkey Trap Ridge. As shown on plate 5 
it is partly discontinuous, extending for a little more than 3 miles. It i~ 
200 to. 400 feet 'Wide, and in places it rises 5 to. 15 feet above the level o.f 
the alluvial plain to the south. Between these high points it is nearly 
level with;andappears to be continuous with the plain on the south. 
Near the west end are two gaps through which the alluvial plttinslopes 
steeply from thejsouth to the north sides of the ridge; However, the ridge 
summit is 25to 3'5 feet above the alluvia;l plain on the north side, and the 
north flank is~characterized by discontinl'louabenches as if terraced by the 
river. The west end slopes gently'downand 'passes beneath the plain, 
but the east enais steepened and cut off somewhat abruptly'oya'spring.;. 
discharge ohanneL The higher parts of the 'ridge are capped locaUyby 
bodies of coarse gravel appa;rently stream-laid. ' 
. The northern of the two sets of ridges is north of the river; nearly all 
In secs. 11 and 13, T. 10 N., R. 26 W., and oomprises two separate but 
alined ridges about half a mile apart, called the Graveyard Ridges. The 
western of the two is the larger and more prominent (pI. 3). It is about 
300 feet wide at the base and haifa mile long. Its summit is 20 feet above 
the plain to the south and 30 feet above the plain to the north. The 
smaller ridge is about 200 feet in maximum width and a quarter of a mile 
long, and rises only 10 to 15,feet above the plain. Its long axis is definitely' 
alined with that of the larger ridge along a trend slightly north of west, 
and about parallel with the Turkey Trap Ridge. The larger of the Grave
yard Ridges has remnants of a cap of coarse gravel, and the smaller has a 
few scattered pebbles on the highest part. Both parts of this ridge system 
have a steep north-facing scarp (pI. 3, A and B), a more gently sloping 
south side, and a suggestion of a slight southward slope of the top surface. 
The ends of both ridges slope gently down and appear to pass beneath the 
alluvium. 

Both the Graveyard Ridges.' and the Turkey Trap Ridge probably are 
remnants of an older land surface nearly' buried by aUuvium and are 
probably composed of. prealluvia;l:deposits. 

The second minor fel1ture is'the entrenchment oithe Cuyama'River 
channel. A sbort,Gistance,be16wc:the'.m:outh of Santa Barbara'Ca;nyon, the 
river channehisro~out at theleyek6Uh~ piain'- ineisedperhaps, Irt'O' 2·feet; 
This entrenclimeht>increaaes very slightly downstream, andamOlmts to 
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abo'llt.5.feetat thec:rossingof State Highway 166. From this point west
ward ,the entrenchment increases more rarpidly to about 25 feet between 
the Gtaveyardand the Turkey Trap Ridges, and to 40 or 50 feet near the 
western end of the valley. (See pIA.) .Another feature·of entrenchment is 
the so called IlNew River," which is a broad-bottomed irregular trench 
10 to 20 feet deep. Its floor is covered with dense vegetation, and it has 
standing, or slowly moving water in the western part. Though irl'egular in 
detail"the trench haaa generally straight alinement for several miles 'east 
ofthe,WeirSpring.(p. 40),;but. a curving course west of that spring (pI. 5). 

The third minor feature is that the alluvial plain itself has some 
differences in. continuity and slope. For example, the plain is several feet 
higher on th,e south side of both sets of ridges than on the north side. 
Also, at the eaat end·of the Turkey Trap Ridge its slope steepens abruptly. 

TheseAeatures.probablyarerelated to the two faults immediately south 
of the ridges in midvalley,.shown on plate 5. The ridges are considered 
to be in largepart.erosionaLremnants whose elongate form was determined 
by faults in the older continental deposits from which the ridges were 
carved. The relatively . slight entrenchment of the Cuyama River.in. its 
eastern part may, have been due to late slight movement on at least the 
southernfault such that ,the area south of the fault has been relatively 
dropped, thus causing, the river to continue to aggrade its course. This may 
also explainthe.steepening of the slope at the east end of Turkey Trap 
Ridge. The present slight dissection is probably due to local climat.ic 
fluctuations. During at least the late sta.gesof depQsition of the alluvium, 
the river course probably has been between the two ridges as it is now. 
Accordingly, south of the Turkey Trap Ridge the alluvial plain has been 
built up higher than on the north side,because the ridge has dammed the 
tnlmtary streams from that side. Similarly, the Graveyard Ridges formed 
an o,bstruction to the filling by the Cuyama River, causing the level of 
deposition to be higliersouth of the ridges than north of them, but having 
smooth, though slightly steeper slopes in the intervening areas. The 
straight-line trend of the "New River" and also its entrenchment may be 
due to movement on a third fault along the trench, but other evidence 
therefore is lacking. Additional evidence for the first two faults mentioned 
is discussed on pages 38 and 39. 

CLIMATE 

Although. actually within the Coast Ranges, the Cuyama Valley has 
many of ,the' climatic features of a typical desert basin. This is because it 
is at the:landwa:rdside.ofthe CnastRanges near the southern ~nd of the 
San Joaquin 'ValleY'and,isisurroundedby relatively high mountains. The 
valley;hais ]itt:~eEai,n" most~of iHn winter. but sO,me in summer in occasional 
tbundel1;,a,hQ:weIis.,S1ilowjr.~,j3'ly:'£alls:,on th.e valley fioor but rather frequently 
in the adUoiningmoun,t'a.ms:least andsol'lth. Winter temperatures are low; 
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there are many nights of below,.fl'eezing temperatures, but the days 
generally are c~IIlfortably warm unless the sun IS obscured. Summer 
temperatures are high, frequently in the nineties and . occasionally above 
100°, but generally they are not so high as in thtl nearby San Joaquin 
Valley. 

Rainfall has been measured at four stations in and near the valley. 
The longest record, dating back to 1903, i8for Ozena near the head of the 
Cuyama Valley (pI. 1), and the shortest,since 1945, is at Cuyama in 
midvalley. A record has been kept since 1915 at Pattiway in the hilly 
area northeast of the valley, and since 1931 at the Cuyama Ranger Station 
southeast of the main cultivated area. Thus, the longest records are in the 
hilly area bordering the valley proper; very little is known concerning 
rainfall on the valley plain. The available records are given in table l. 

The records are inadequate, but they show the main features of the 
seasonal distribution and intensity of the rainfall. The bulk of the precipi
tation is in winter; considerably more rain falls in the higher areas, as at 
Ozena, than in the lower areas, as on the valley floor. The altitude at 
Pattiway is slightly greater than at Ozena, but the rainfall is appreciably 
less because Pattiway is remote from mountainous areas surrounding the 
valley .. In general, rainfall is heavy on the higher parts of t,he Sierra 
Madre to the south, and evidently is heaviest on the 'San Emigdio and 
nearby peaks on the northeast drainage divide of the Cuyama River. 

Only a few data are available on temperatures in the Cuyama Valley; 
records have been kept at Cuyama only during 1945 and 1946. For 1945, 
the annual mean temperature was 58.4° F., with a maximum of 104° on 
July 27 and a minimum of 15° on December 15. For 1946, the annual 
mean was 57.6°, with a maximum of 1050 on August 3 and a minimum of 
17° on February 11. The average oithe two annual means is 58° F. 

OCCURRENCE OF GROUND WATER 

GEOLOGIC FORMATIONS 

The geologic features of the Cuyama Valley were examined only briefly 
in connection with this investigation, and· previous work in and near the 
area has been drawn upon rather heavily notably the work of English 
(1916, pp. 191-215) and that of Dibblee as shown on an unpublished map 
of Cuyama Valley area made in 1946 'and now in the files of the Richfield 
Oil Corp. A report by Eaton and others (1941) is of some value, but it 
does not deal directly with thearea'underconsideration. The formations 
that are partial'l:y penetrated by and' that yield water to wellshave·been 
distinguished. 'Phese are the youngest and the most permeable formations 
of the·area and are' three or four thousand feet in thickness. They restona 
variety of older. formations; which also include in large part relatively 
permeable deposits. Although these deposits are not generally tapped by 
water wells,they contain and transmit considerable water. 

GROUND.WATER IN CUYAMA VALLEY, CALIF. 
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TABLE 1. - Monthly and yearly precipitatian, in inches, at four lItations ,in and near the Cuyama Valley, Calif. Continued. 
[Except as indicated. data arc from publie"tiona of the United State. Weather Bureau] 

Water Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. 

Ozena (altitude 3,700 feet) - Continued 

1934-35 2.38 1.54 2.16 3.82 0.39 2.15 '1.16 0 0 0.06 0.58 
1935,-36 .44 .35 1.37 .48 5.47 .99 .54 .05 0 .06 .32 
1936--37 2.10 .05 5.76 1.52 3.11 5.49 .12 .04 0 0 0 
1937-38 .18 0 1.50 2.98 7.45 6.41 1.03 0 0 .53 .19 
1936--39 .21 .10 4.S1 2.40 .68 2.28 .36 .72 0 0 .4 

l~~9'-4() .09 .02 .05 2.44 3.63 l.43 .46 0 0 0 0 
194€:H,1 .9& .37 7.27 3.47 &.28 9.12 3.28 1.76 .09 0 .03 
U'!4:1":42 .77 .34 4.15 .83 .54 .66 2.41 0 0 0 .24 
194243 .25 .12 .57 8.19 2.53 3.00 1.64 0 0 0 0 
1943-44 .16 .06 4.27 1.30 6.50 1.10 .36 .13 0 0 0 

[94445 .10 3:g~ .22 .50 2.61 2.48 .12 1.06 0 0 .13 
1945,-46 2.63 4.00 .63 1.24 4.45 .09 .03 0 .71 0 

42·year a ver8l!e 0.50 0.69 2.26 2.97 3.20 2.75 0.76 0.40 o.m 0.08 0.14 
.---~-- -_._.- --". 

Pattiway (altitude 3.790 feet) 

[915--16 !I() '0.31 2.10 3.21 0.49 2.16 0.53 Tr. 0 0 0.30 
[916--17 1.07 0 2.92 2.39 Tr. .36 .87 0.92 0 Tr. .05 
.IU7,,"18 .05 .74 .08 1.4l 6,56 3.32 Tr. Tr. Tr. Tr. Tr. 
\9.16--19 .50 2.27 2.06 Tr. 3.26 2.95 .52 1.77 0 Tr. 0 

.919'-20 .10 .90 .85 .31 1.62 3.86 • 35 0 Tr . 0 .10 

.920-21 .30 Tr. 1.14 2.40 .96 .74 .66 2.08 .15 0 .15 

.921-22 0 .60 2.51 4.00 1.76 2.89 .10 1.23 Tr. .10 0 

.922-23 .40 .81 1.53 1.03 .72 .05 1.69 0 Tr, .0 Tr. 
,923-24 .69 1.05 .64 .15 • 74 1.90 1.58 0 0 0 0 

,924-25 .35 .62 1.44 1.01 .58 2.00 1.20 .50 ,10 0 .15 
,925,-26 .58 .75 .95 1.65 2.34 .48 3.60 .06 0 0 Tr. 
,926--27 .27 2.65 2.44 1.16 3.58 2.32 .46 .05 .65 0 0 
927-28 1.21 .73 .72 .81 2.11 .41 1.00 .78 0 0 0 
928-29 .10 1.59 1.14 .96 .66 1.73 . 48 0 Tr • 0 0 

929'-30 0 0 . 02 1.57 1.61 .22 .31 .83 0 T~. Tr . 
93.0-31 .08 1.12 Tr. 2.46 US .39 .78 .22 .42 0 Tr. 
93.1"'32 .22 1.92 4.10 1.43 4.14 Tr. .84 . 12 O . 0 0 
932"c33 .05 .11 1.24 4;16 Tr. .08 .58 .60 1.00 0 Tr. 
933--34 .47 .13 .84 .07 1.26 .26 0 .15 0 0 0 

934-35 1.63 1.78 1.42 ] 2.84 1.72 1.94 .71 .16 0 0 .81 
935,-36 .55 .30 .81 .38 3.M 1.30 .20 .47 .42 0 .28 
936--37 2.11 .05 4.15 1.72 1.63 2.54 .50 .05 0 0 0 
937-38 .25 Tr. 1.78 2.74 2.65 5.75 1;37 Tr. 0 0 0 
936--39 .17 .16 2.09 2.30 1.03 1.63 .99 .23 0 0 Tr. 

I1hlID :0;39 '0.14 '0;66 .1.S1 .2;33 ' 0." 1.71: ;l) 0 0 lO',iU .1.10 _ii9 .2Ji3 2.00 4:00 5~ 3.22 ~Q8,' 0 0 UdZ 3.;25 .ao 421 :62 ~05 "OU 3.64 .11i () .16 
~3 .L'70, .1j8 .i69 5~ 1.95 '1.67 JU1 .IS 0 0 l3-{4 .;5I;i ,;!!l .1;M ,W. ;S;29 L86. 1201 .;26:': 0 (I ,".,,-

~. {Sink ,~;e: .'57' >2.4:1;; ..25 Tt,; T:r. ~ Ji3 .~ .~ 0 0 

'!:lIlS· h73 0,,17: (I (tOO 

:1:.82 
0" 0" ~ '.0 '0.57 

..lIQ '2:96 {} 0 
;4,;.35' c:9S'; .5$ ;s..36 .:29 ;24 64 .56 :24 ..23 :12 "07 .00 .1\:--37 :2;25 

.£00 3:540 i52 :90 ,7-38 .99 2.27 
0" 0" 8-:-39 .. .2.00 .86 1.98 .60 .24 .01 

!h;lo ,08' .01 A8 1.57 1.73 .5$ 1..68 0 0 I) I) 
041 1.il19 . .:I9 i3.97 HIS 4.04 '3.60 3.47 0 0 0 ..02 1.::,t:! :!14, .11 .2:71 .99 ~19 .61 . -l.2li .M 0 .0 .10 2-43 ;25 .22 .81 5;08 1.38 1.43 2.\10 .:olf 6 0 0 3-44 ;50 .06 .2;67 .51 ,7.62 .58 U9 .13 0 0 0 
4-45 .01 2.86 .• 64 .M 1.97 2.05 .:I8 0 0 0 5,-46 ;M .22 .1:26 .50 .:78 1.53 .09 0 .05 0 
[·year .1<Venlge 

.,~ "~"*'''."~' * ~ ...... ~-.. ~'. _. -,~-.~,~- ~. ..~"~ ~ wo. w>~ •• "." ~ •• ,~.~ •••• ~. .~ ...... " ...... __ w_ ~~ .......... _, ••• ~ ••• __ • ~. ~ •••• ~~ ••• ,.._ . " " ~ .. ~ ~ .. 

Cuyama '(aItitude2.26(lfeet) 

4-45 
!(ii3! 0;

06
1 l.-t9 1 1.

35
1 5-46 0.iL3 1l.-l2 .14 .73 1.41 

TmeeTIIleane'0:OO5inch 01' I"""of niiri.iormelteii:anow. 
Estimated as 71]ierrent ofminfall&j;'(bena. 
Re<lord,1931.1932 t.o 1937-311. from War .Department, U. 8. Engineer·Office, Loa Angel"". 
E"oludillg .1931-32, 1934-35, and 193'Rl9. 
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PRINCIPAL FORMATIONS THAT YIEWWATER TO WELLS 
. . 

The formations that yield water to wells are the alluvium -includIng 
river-channel deposits terrace deposits, and older continental qepositl?i 
Their distr'it:mtlon is shown on plate 5. 

ALLUVIUM 

'Fhe alluvium underlies and forms the alluvial plain of the Cuyama 
Valley"and extends in tongues up the valleys of tributary streams. It 
includes the channel deposits of these streams and of the river. In general 
it rests with angular unconformity on the. older continental deposits and 
locally on still older form(l,tions'. It also overlies the terrace deposits, 
unconformably at least along the margins of the plain, but it may be 
conformable with them beneath the eastern part of the plain. Asiridicated 
beyond, the alluvium and terrace deposits' are not readily distingUishable 
in well logs. The alluvium is considered to be of Recent age. 

In the part of the valley west of Cuyama, the upper beds of the alluvium 
are exposed in steeply cut banks along the tiver(see pI. 4,A), but infor
mation concerning most of the formation is obtairied from records of wells. 
As exposed, t~eupper 10 to 50 feet is mostly sand and silt in even beds, 
locally with thin clay seams. Most beds appear massive, but some are 
evenly stratified,or slightly cross-bedded. Along the river in sec. 10, T. 
10 N., R.26W., exposures show a ,rather persistent bed ofcompa,ct 
bluish clay abput 5 feet thick, about 15 feet below the top of the stream 
banks. This bed is traceable along the river for half a mile to a mile, but it 
may not be extensive laterally as it is not reported in the<log~of ",~lls 
1O/26-9R1 and 10/26-9R2 .. However,the bed may be sufficiehtlycon
tinuous along the river channel to support shallow water along that reach. 
The channeL deposits are composed predominantly of coarse sand and 
gravel. Their thickness is not known. 

As revealed by well logs the deposits are highly variable in composition. 
In the western part of the valley.the alluvium .consists of sandancl gravel 
in beds several feet' thick alternating with beds of clay from Ito3trf~et 
thick (Seelogs of wells 10/27-11C1, 12E1, and 12J1, table 10.) These wells, 
though not dej')p, have moderf.!,telyjarge yields j hence it is inferred that the 
sand'and gravel havefairly~ighpetmeability. Inthesouth-'ceritfalpaft6f 
the valley, as reported in logs of wells in secs. 21, 22, and 23, T.lO N., 
R. 26W.,tllel'l;lhwium is gflntmaJ)Yfin~m:·g!i~infldinthat it ha~lit:tlEigraV;fll .. 
The 199s irldi~ate a pnedomiI1an~e;of sandarrd sil t( sandy :olay YwitlYso:m~ 
beds'@fgravel, and clay and gravel, and some beds of clay. No continuous 
layers of anyfuaterial seem to exist. 

Inoontrast; in the eastern part of the area, the alluvium seems to be 
considerably . coarser-grained. Logs of wells northeast of the river in 
sees; 20 to 23 and 26, 27, and 35, T. 10 N., R. 25 W., are very much 
generalized, hi.lt they show pred@minantly coarse gravel and sand inthe 

GEOLOGICAL SUItVEY WATER-SUPPLY PAPER 1110 PLATE::>' 

A. LOWER VA.LLEY OF CUYAMA RIVER. 
View upstream from highwuy bridge below Cottonwood Crcck~ Photo. J unuury 23, ] 9-12. 

B. PART OF CUYAMA VALLEY ALLUVIAL PLAIN. 
View northward to Caliente Range from Graveyard Ridge. TIlle flWnmr> in fore~ro\lnd; then toward the 

rear a grnRs @wnrrtp (Bhown a~ u narrow dark hunn), flnge-euvererl fln'J'~ terrnce". and onrren monn[a in 
slopes of the Caliente RUHse, Photo. April 2tJ~ 19-1·7. 



Copy of document found at  www.NoNewWipTax.com

GEOLOGIG,\L SURVEY WATER-SUPPLY PAPER 1110 PLATE 3 

A. VIEW WESTWARD ALONG NORTH SIDE OF THE 
LARGER GRAVEYARD RIDGE 

Shows atraighlaHnement and rat.her Bleep slope; also, graSBY swamp lit base (right). Photo, April 24, 194,7. 

B. VIEW WESTWARD ALONG ALINEMENT FROM 
SMALLER TO LARGER OF GRAVEYARD RIDGES. 

Tule ~wnmp at right .tInd grutlA)' me.udow between ridges, Photo. April 2·1. 19.t7. 

GEOLOGICAl. SOaVE): WATER-SUPPLY PAPER IllO PLA'fE 4. 

A. RIVER BANK OF ALLUVIUM NEAR MISCELLANEOUS 
MEASURING SITE ON CUYAMA RIVER. 

SE )-"SW X Bec, I, T, 10 N., R. 27 W. View norlhwnrd. Photo, April 24, 1947. 

B. NORTHERN OF TWO MAIN ORIFICES OF GRAVEYARD SPRINGS 
(lO/26-14C2), 

Orifice is in fine.grained alluviuma View 80utheaslwurdw Photo, Allril 24" 1947. 
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upper 100 to 200 feet. Also, logs of wells southwest of the river in sees. 30 
to3Bshowconsldera,ble sand Ilnd gravel . 
. Themaxirnumthickl1ess of the IlJltivium is tentatively inferred to be 

fl'om150:t0250 feet, Ils?interpretedfr6m well. logs. The base can be recog
nized· with fair certairity in the western part of the .Jalley where the 
alltiviumrestsonthickclay bedeof the older continental depoaitslOO to 
130 feet below thesul'face. The wells there are near the south sideof the 
valley arid pfohablytlo not penetrate the thickest section. In the south
central part of the plain the aHuviumisdistinguished from the underlying 
formations with difficulty, but is probably not less than 150 feet thick. 
lnthe.eaatern part of the area logs show an apparent change in the 
cha.racter of materialpenetrated at depths of about 200 to 250 feet; which 
may represent the position of the base. However, determination in this 
area is'uncel'tail1,and the low~r deposits may be t,heequivalent of the 
terrace deposits along the margihs of the plain. 
T~e alluvium is not the principal water-bearing formation of the valley. 

Only iri-thewesternpart is most of the water produced from it. In most 
other parts, the top of the satUl'ated zone is either deep in the alluvium or 
below its baae, and most well water is derived from the underlying deposits. 
In the central part 01 the valley south of the highway, most of the alluvium 
is saturated but is not very permeable; it is necessary to drill deep into the 
underlying older continental deposits to obtain any appreciable amount of 
water. 

NothiIlg·is known about the character of the alluvium in the part of the 
plain north and northwest afthe Graveyard Ridges except for the upper 
30 to 50 feet exposed along the river. These deposits are predominantly 
sand,llisprt'1viouslydi::lcussed. Only drilling in tbe area will reveal the 
charac~el;;otthed~positsin th.e swaIl1Pyarea north of the ridges. 

The',!i,llilvi\lDl:doub~lessreadily absorbs water nearly everywhere except 
in thewest:'central part of the valley, where the ground water is locally 
confined. Or the shallow deposits already satUl'ated. In the central and 
margin;~l.parts of ,the "plain. where the water table is a few feet 01' more 
belowtb.~Jllillds1,lrface,. water falling on or flowing over the area is readily 
absorhed.lnpairticul~r, the alluvium readily absorbs the normal flow of 
the CUY~PlaRive~andnrajor>tributary streams in the entire area up
streaIil,aholltJromthecrossingof Stll.te Highway 166. Below that crossing 
the a11l1!~;iur,n.;is Hapable of receiving. and transmitting water, but the 
depo~i#giarea,];peady'sa~llra~f3dat lea.st within a few inches or feet of river 
leveLA1~~;iin.the7i\d~iI)jty 'Rf tbe,east ·end·of TUl'key Trap Ridge, and to 
the BOlltll aloIigStatEh~'lighway 16p"the non-pumping level and behavior 
of waterievelS in. wells 'and. springs suggest the presence of confining beds. 
Hence in this area theaHuvium probably does not readily transmit water 
downward. 
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TERRACE DEPOSITS 

The terrace cJepmlits as here defined (p1.5) consist, of I'elatively thin 
bodies of sand and gravel that, cap benches and slopes bordering the 
alluvial plain. They are considered to be of Pleistocene age. Somewhat 
thicker !1nd more extensive bodies of a~luvial deposits occur on old erosion 
surfaces in the hills to the northeast and east. Although somewhat,olcler 
than the thin deposits here discussed, t,hey also I1re probably of Pleistocene 
age. These older terrace deposits are mostly outside the area shown 011 

pll.l,te 5, and generally 0,1'0 not tapped by wells. 
The most extensive of t.he terrace deposits referred to here are on the 

benched and terraced slopes west of Salisbury Canyon. They appear in 
l'on.d and stream cuts as beds of coarse gravel 5 to 20 feet thick resting in 
sharp contact on t,he underlying l'eddish sand and silt of the older con
tinental deposits. These deposits are fairly continuous on the northEll'n 
parts of the benches along the rivel' vaHey and on lower benches and 
terraces along Branch Canyon. On higher levels they become discontinuous 
and locally are represented by scattered boulders on hill and ridge summits. 
West of Branch Canyon the, southern boundary afthe deposits'is gener." 
alized. To the east, between,Salisbury Canyon and Tennison Canyon, the 
deposil'$l are poorly exposedbut appeartocomp'rise thin masses of sand, 
silt, and some pebbly gravel. East of Tennison Canyon and al9ng the 
Cuyama Riverbank below the m«;mth of Santa Barbara CaIlyon, the 
terrace deposits consist of coarse rounded boulders and cobble gravel in 
bodies 10 to 30 feet thick. Similar but finer-grained deposits apparently 
occur on the lowe I' slopes of the hills' bordering the east side afthe valley 
both north and'south of the mouth of Ballinger Canyon, but they are 
difficult to distinguish from underlying deposits and are not mapped. 
Also, bodies of coarse gravel a.nd sand al1d scattered pebbles occur on the 
Ruttish crests of the Graveyard Ridges and on the east end of Turkey 
Trap Ridge. These bodies a.reconsidered to be remnants of f0rmerly more 
extensive terrace deposits. 

ThetelTace deposits are not appreciably deformed, but between Branch 
Canyon and Santa Barbara Canyon they slope northward more steeply 
than the alluvium and probably have been tilted slightly northward. Both 
along Bro.nch Canyon and ,at the mouth of SantaBarbara Canyon the 
gravel on low ben ches can be traced downstream to points where it passes 
underthealluviuID.. The terrace deposits are not distinguishable from the 
alluvium in-logs of wells situated on. the plains near those localities. Near 
Branch Canyon tHe difference in slope oltha alluvial and the t~rrace 
surfaces, is very-slight and the terrace depdsits are probably thin. How .. 
ever, in·theareai"northefl;st of Tenl1ison Canyon the difference in slope is 
greater, anct··there,'·although··.clearly'trul1cated by and. unconformable 
beneath the aUuvium in sec. 2, 'F.9N.,R; 25'W., the terrace deposits may 
thicken northward and grade imperceptibly upward into the alluvium 
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heneath the plain. No attempt is made to distinguish terrace ciep0l-lits in 
the logs in table 10. , _ 

Where exposed, the terrace deposits are too thin to con tam appl'ecln,hle 
quantities of water, and in mostpal'ts of the valley t.hey are above t,he zone 

of saturation. However, along the south siele of the valley where they pass 
heneath the alluvium they doubtless are saturated. The ~ravel and sand 
appear to be very permeable_ 

OLDER CONTINENTAL DEPOSITS 

The older continental deposits include la.rge and extensive bodies of 
poorly consolidatedclay,silt, sand, and gravel, which rest ,uncoIiforma~ly 
on the more consolidated pre-Pliocene marine andcontmenta~deposlts 
and in turn are overlain by the alluvium and by terrace ~eposlttl.Th~se 
deposits include beds belonging to the Cuyama formatiOn of EnglIsh 
(1916, pp. 196, 204; pl. 19.) and the Morales formation and ,fanglomerate 
as mapped by Dibblee (see p. 28). Within the area of t~IS report, ~he 
Moralesfol'mation of Dibblee includes the Cuyama formatlOn of English, 
except west of Branch Canyon in the western part of t~e vaHey. There it 
considerable thickness of light-buff to pink sandy and sll~y cla,Yand sand 
with lenticular beds of gravel, mapped by English WIth hIS Cuy~a 
formation is considered by I>ibblee to be younger and is mapped by ~lm 
as f!:lil1gl~erate.'Fhe' present writers are inclined to agree WIth EnglIsh, 
andaccdrdingly inc'ladethebeds in the unit here defined. In the eastern 
partdftheareai in 'the vicinity of Ballinger and ~uatal Ca~yons, the 
Morales' formation of>Di.bblee also includes a conSiderable thICkness of 
continental deposits . underlying the Cuyama formation as mapped by 
English. ' 

ThUs; the older' continental deposits as here defined embrace parts of _ n,t 
least twopreviousiydefined'formations but do not wholly correspond 'WIth 
either. Distinction between the Morales formation of Dibblee ~l1d the 
Cuyarna,form:atron of English is apparently to be found, a.t least m part" 
west of· the areacoyered in plate 5, and such distinction is outs~de the 
scopeiofthis report. Accordingly,rather than attempt to es~abltsh ,the 
validity of either formation on the basis of the pro?ably msuffiClent 
evidenoe to befounclwithin the area of plate 5, the Wl'lters prefer to use 
the general name "older continental deposits," and to leave the problem 

open. . PI'. 
InrugeEnglishcdnsideredhis Cuyama formatIOn as probably lOce~le, 

and Dihbleeconsidera>hig;;Moralesformation &'3 Pliocene. The depOSits, 
which<tGtEliljrnorethaD.3,O@Ofee~ in thickness, rest ~nconformably upon 
depositsiofiMiocene,age. 'Fheyha'Vebeen somewhat tIlted and f?lded and 
have been cut by fa;ults.iNear the faults along the southwest SIde of the 
valley; ·dipsaresteep·'~50~~Oo.) ,and the beds are locally overturned. 
Because-,theynave been/<stl'ongly deformed locally, and because they 
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underlie the alluviwn and terrace deposits of presumed Pleistocene age, 
these older continental deposits are considered to be of Pliocene age. 
However, inasmuch as deposits occupying a corresponding stratigraphic 
position in other parts of the county, such as the Santa Barbara for
mation (Upson, 1951, p. 21) and the Paso Robles formation (Upson and 
Thomasson, 1951, p. 34), are wholly or partly of lower Pleistocene age, the 
older continental deposits of the Cuyama Valley may also be in part of 
lower Pleistocene age. 

As thus defined, the older continental deposits underlie the extensive 
terraces west of the alluvial plain and the terraces and adjoining foothills 
along the south side of the plain. They also underlie part of the much
dissected hills east of the alluvial plain in the vicinity of Ballinger and 
Quatal Canyons. Centrally, they pass beneath the terrace deposits and the 
alluvium, and thus underlie the alluvial plain at least as far north as the 
Turkey Trap Ridge. The deposits that compose the ridges are not exposed, 
but those of the Graveyard Ridge, were penetrated by an oil-prospect hole 
which passed through fine-grained deposits, apparently continental, to a 
depth of at least 1,500 feet. The upper part of these deposits is probably 
part of ~he older continental deposits, but the lower part may be older. 

The older continental deposits. vary considerably in texture, being . 
relatively coarse-grained in the eastern and southeastern parts of the 
area and relatively fine-grained in the western and southern parts. Thus, 
at the east side of the mouth of Santa Barbara Canyon outcrops have 
considerable gravel interbedded with sand and silt; on the west side, 
about 2 miles south from the mouth, is a body of coarse gravel and sand at 
least 150 feet thick with its base about 200 feet above the bottom of the 
formation. This body contains lenses of coarse cleanly washed gravel with 
rounded boulders as much as 2 feet in diameter. In the vicinity of Ballinger 
Canyon the beds are composed of poorly sorted lenticular sand and gravel 
with mihor amounts of finer material. Len!Ses of gravel contain rounded 
boulders and cobbles as much as 1~ feet in diameter. Logs of water wells 
within the eastern part of the alluvial plain are ge'neralized, but the 
considerable gravel and sand in the lower parts of the logs are probably 
part of the older continental deposits. These coarse-grained deposits yield 
water readily and copiously to wells. (See p. 49.) 

In the western and southern parts of the valley the older continental 
deposits consist mainly of loose to slightly compact clayey or silty sand, 
coarse to fine in texture. This sand is also interbedded with strata of silt, 
some clay seams, and occasional lenses of gravel, which at places is 
moderately coarse but ordinarily not cleanly washed. In the sides of 
canyons such as Branch Canyon, the beds are somewhat finer-grained, more 
compact, and clayey northward; as seen in exposures farther west and near 
the river, they contain a high proportion of clay beds, which, however, are 
interbedded with gravel. The wells in secs. 11 and 12, T. 10 N., R. 27 W., 

GROUND WATER. IN CUYA.MA VAIJLEY, CALU'. 

penetrate chiefly clay for several hunch'ed feet below (ihe baRe of the 
alluvium. Logs of wells in the south-central part of the valley show 1;h:).I, 

the deposits consist of sa,ndy clay and cla.y with very little s:md 0[' gl'(1vel. 
Thus, the older continental deposits in the central and western parts of 

the valley are predominantly fine-graillf~d. As will be brought out (p. 49), 
wells that pen~trate these deposits in the south-central part of the alluvial 
pl!l,in have comparatively POOl' yields. 

NON-WATER-BFARING FORMATIONS AND WATER-BEARING 
FORMATIONS NOT TAPPED nY WELLS 

Formations that do not carry water or that carry wn.ter but :11'C es
sentially untapped by wells are those indicated on pbte 5 as pre-Pliocene 
marine and continental deposits, undifferentiated. They comprise more or 
less consolidated deposits of Miocene, Oligocene, Eocene, and Cretaceous 
age. As shown, they also include discontinuous bodies of terrace deposits 
and older alluvial fans outside t,he area of ground-water development. The 
distribution of these rocks are shown on the unpublil'lhed map by Dibblee 
(see p, 35); the ensuing discussion of t.heir age and lithology is largely 
hased in part on that map B,nd in part on reconnaissance field examination. 

The marine beds of Miocene age 011 the nort,h and west sides of the 
Cuyama Valley consist. of considerable shale, in part siliceous, and rath'3r 
compact.. On tbe south side of the Cuyama Valley the beds contain much 
loose sand. These beds interfinger eastward with continental beds which 
consist of clay, silt, sand, and gravel. Most of these beds are fairly coarse
grained, btl1, the upper part is composed of ra,ther compact gypsiferous 
clay shale. The deposits of Oligocene age that underlie the Miocene 
deposits a,re continental in origin and contain considerable sand and gravel, 
but they are largely consolidated. The Eocene beds are of compact marine 
sandstone and shale. The Cretaceous beds are predominantly of compact 
shale, sandstone, and conglomerate. 

Thus, most of the formations that are older than the older continen
tal deposits of this report probably are not water bearing. Some of 
these may store appreciable quantities of water in cracks and joints, but 
they do not transmit it. On the other hand, the loose marine sands and the 
continental deposit.s of Miocene age and the terrace deposits and older 
alluvial £:1118 doubtless do transmit grOlllld wB,ter fairly readily. However, 
they underlie land mosli of which is topographically unsuited to agriculture. 
Hence, even the water-bearing formn.t.ions are not tapped by wells, except 
for a few scattered stock and domestic wells in valley bottoms. These 
more permeable beds occur largely east and southeast of the vfI,Uey plain 
where, together with the older continental deposits, they underlie l1n 
area of about 150 square miles. Much of this area is in higher country on 
which rainfall is compara.tively heavy and thus it constitutes a great. 
catchment. area for recharge. Although the deposits are not generally 
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tapped by wells, they nevertheless are capable of transmitting to the 
\ralley plain water thus absorbed. Furthermore, the attitude of the beds, as 
indicated by their structure is favorable to the transmission of water to 
t.he alluvial plain, 

GEOLOGIC STRUCTURE 

The Cuyama Valley is essentially a structural depression modified by 
erosion and deposition. The Caliente Range, which borders the valley on 
the north, is a large overthrust mass, and it seems likely that most of the 
south front of that range is a fault scarp. Also, the Sierra Madre on the 
south is an overthrust mass. Thus, the intervening Cuyama Valley is a 
structural depression, and the formations of that area also have been 
considerably distorted. The San Andreas fault forms the limit of , the area 
on the northeast. 

The older formations have been the more intensely deformed, but the 
younger water-bearing formations also have been deformed. As has been 
discussed, the older continental deposits south of the alluvial plain are 
somewhat distorted, dipping generally northward. Also, the overlying 
terrace deposits, at least from Branch Canyon east, apparently have been 
slightly tilted northward so t.hat they pass beneath the alluvium. In the 
hills between Ballinger and Quatal Canyons, the older continental de
posits and underlying formations have been folded into a large downwarp, 
or syncline, whose trend is northwest toward the valley plain. (See pI. 5.) 
Thus, it seems likely that the valley is on the site of a large syncline whose 
axis is roughly parallel with theelongation of the valley. The north limb of 
this fold is cut off' against the faults in the central part of the plain. (See 
below,) The syncline has no pronounced effect on the occurrence of ground 
water, but it has folded the composing formations so that the slope of the 
beds is favorable to the transmission of water from the east and south 
toward the valley. 

Deformation of the area is expressed largely by faulting. Aside from 
the major faults, which control the outer limits of the area, and those in 
the foothills, the only faults known to affect the movement of ground 
wl1ter are two in the middle of the valley, and associated with the Grave
yard and Turkey Trap Ridges previously described (p, 26 and pI. 5). The 
plotted locations of the faults are based in part on hydrologic evidence, as 
they seem to be closely related to the large springs in the middle of the 
valley. This evidence for mapping the two faults is discussecl in the next 
section of this report. 

Other evidence is principally the alinement of the ridges, and their 
arrangement en echelon. These suggest that the ridges are either tilted 
blocks or pressure ridges in fault zones. The hydrologic evidence discussed 
beyond (p. 45) suggests that there is a fault along the south side of each 

GHOUND WATER IN CUYAMA VALLEY, CALIF. 

ridge, wheres,s physiographic features suggest t,hu,t il, fn.ult 111so li@ l1iong 
the north side of each ridge. For example, t.he north slopes of t.he Gm,vp~ 
yard Ridgf!.8 are steep and nearly st,l'aight (pI. and from an endwise 
view their tops seem to slope slightly southward, Also, the alluvial fill on 
the north side of both t,he GI'Il,veyard I1nd Tmkey Trap R.idge~ (:-1 Ii t,(! 

25 feet, lower than on tho south side. Jlowever, the t\t.eep nort.h-faeillg 
slopes eould he erosionn.l and their n.linement is not perfect; mOl'eOVel', hhe 

difference in eleval,ion of the n.lluvial plain iA probahly due to ditTerell<~eH 
in the amount. of alluvium deposited looally. 

Accordingly I the interpretation of two frLUlts en echelon, as shown 011 

plate .5, probably is the most relia.ble judged on t.he bl18is of exist.ing 
knowledge. TheBe fanlts, as drawn, are eonsidel'ed to cub the nll11vium nurl 
(,he older cont.inental deposits, o.nd possibly deeper llncon8011fhtt,ed Of' 

semiconsolidated beds. They probably do nOli represent. the tmc t,l'aee or 
faults in t,he underlying consolidated roel;:s but rather are tho shoJlow 
expression of (L single zone having a more neo,rly ealst,eriy trend. This fn,nIt, 
zone ma,y be the eastware! eontinuation of ono of jihe mn,jor thruSt.fl in 
the Caliente Range to,the northwest. 

There is little existing evidence for continuing the faults ftl,rthcl' east; 
than shown. However, the straight alinement of the "New River" :;mggel3t.,.., 
that, it may be on (L fault zone. Also; old residents report that a.bout H)OO, 
after ari earthquake, there was a cUslocntion of the ground in the Brei:\, 

southwest, of the highway intersection in sec. 23, T. 10 N., R.. 25 W. 
This location is on a. possible e::'ftension of either, of the eehelon faults, 
(See pL 5). Thus, such evidence as there is would allow t,he eastwn,l'd 
extension of the faull", zone either into (,he exiireme east.ern Up of I.he 
l1.lluvial plain in sees. 19 and 20, T. 10 N., R. 24 W., or £a,rl;ho1' sOlli,h into 
sec. 23. lnn,smuch itS t.here seems t.o be 110 evidence for faulting in the hills 
still fa.rt,hcl' east in sec. 24, it is more likely thn,t the zone takes the mOl.'e 

Ilorj-,herly course. 
Slightly' l)el'meuble materia.ls are inferred to have been uplift(;d on the 

llort,h siele 01' each of the two faults. These materials restrain the movemclI!; 
of gl'olllld water percolating through younger permeable deposits from the 
south imd southeast (p. 46), thus forcing it upward to the land surface. 
This movement probably is mainly along the fault zones, thns fI.onolllltillg 
for the locat.ion and alinement of the springs. 

ORIGIN OF THE PRINCIPAl. SPRINGS 

GENEltAL FEATURE'S 

DisclllLl'ging ground water has creat.ed several springs or spring zones ill 
the Cuyama Valley. Pertinent data on the principal defined orifices arc 
summarized in tn,ble 2, n.nd the locations are shown on plate .5. The largest 
springs are north of the river in the central part of the alluvial plain t\,nd 
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are known itS Graveyard and Weir Springs. (See pI. 5.) Sometimes both 
are referred to collectively as "The Giant Springs." These springs supply 
water to the meadows and to irrigated fields nearby. South of the river, 
several springs are on or along the south side of Turkey Trap Ridge. One 
of these, called the Headquarters Spring, supplies water to the Cuyaml1 
Ranch headquarters. Most are unnamed, but one near the east end of the 
ridge is called'Turkey Trap Spring and in this discussion it lends its name 
to tho whole group as well as to the ridge itself. In addition, a rather 
prominent line of springs and seeps occurs in the terrace front along the 
highway in sees. 3, 10, 11, and 12, T. 10 N., R. 27 W. These make a nearly 
continuous zone of seepage for more than a mile, and serve mainly to 
support a rather dense growth of grass for grazing stock. One spring 
ol'ifice, 10/27-12E2, has been dug out, boxed, and piped to a watering 
trough for stock. Another, 10/27-3L1, is boxed and the water pumped for 
use at the California State Highway maintenance station. Also, along the 
river bottom and banks from the vicinity of sec. 10, T. 10 N., R. 26 W., 
downstream, are zones of seepage and occasional definite spring orifices. 
Finally, there are several small springs near the headwaters of tributary 
streams ktnd locally in the mountains. 

The origin of most of these springs has a definite bearing on the source, 
disposal, !1nd, ultimately, .the use of the ground water in the Cuyama 
Valley. Because certain groups of springs have different origins, they are 
discussed at some length beyond under separate headings. The origins of 
springs in the mountains remote from the alluvial plain are not discussed. 

GRA VEY ARD AND WEIR SPRINGS 

Gmveyard Springs consists of three circular orifices in the alluvial plain. 
T'wo of these orifices (10/26-1402 and 3) are about 50 yards apart and 
about 100 yards south of the western part of the Graveyard Ridges. Each 
contains a pool of milley water fringed by a growth of tules (pI. 4, B). 
The discharge level in each is about 5 feet below the plain. About 100 
ym'ds northeast of 14C2 is a third orifice, (1O/26-14C1) which il'l smaller 
and in which the water is clear and discharges at about the level of the 
plain. A small amount of water from the springs seeps southward to the 
river channel, but most of the discharge from all three orifices is carried 
in ditches to a reservoir from which it is diverted to various cultivated 
fields or allowed to flow into the Cuyama River. The discharge measured 
in a ditch below the reservoir on April 23, 1947, was 1.92 second-feet, 
rmd included discharge from all three orifices. 

The Wcir Spring, 10/25-18K1, is a small area of concentrated seepage 
about 2Y2 miles east-southeast of Graveyard Springs and in the bottom of 
t.he so-called "New River" trench. Water flows westward along the trench 
for about a mile to a dam, by which the flow is diverted into a ditch which 
('!1l'ries the water south and west. Nearly all the water seeps from the ditch 
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into the saturated meadows in sec. 13, T. 10 N., R. 26 W., but possibly a 
small amount joins the Graveyard Springs discharge. The discharge of the 
Weir Spring measured just below the da.m 011 April 23, 1947, was 1.38 
second-feet. 

Several features of these springs seem to be pertinent to their origin. 
First, the Graveyard Springs themselves occtn' in the alluvium, but the 
wat,er lev,el is about 12 feet above the adjacent bed of the Cuyama River, 
which, wherf visited, had a flow of not more t,ilan about 100 gallons a 
minute, nearly all apparently originating upstream. Thus, the spring 
discharge is localized and is not a part of general upward leakage of ground 
water. This lea.kage would occur iJ? the stream bed, the lowest point in the 
viQinity. Secondly, the Graveyard and Weir Springs are aUned on an 
essentinUy straight line slightly south of and paro,llel to the a.linement of 
the Gnweyard Ridges. This line also passes through a small spring orifice, 
10/26-13Gl, and, projected westward, through a zone of considerable 
spring seepage and rather abrupt increase in river ft.ow in the Cuyama 
River cha.nnel at 10/26-lOPl (pI. 5). Immediately below this zone is a 
sump from which the Cuyama. Ranch pumps water; it is reported that the 
river has never been completely dry at that place. 

The alinement of all these springs, the water-level altitude of the 
Graveyard Springs, and the parallelism between the alinement and tha.t of 
the Graveyard Ridges probably show that the Graveyard and Weir 
Springs are on the line of a fault, as shown on the map. Movement along 
this fault has uplifted older impermeable deposits on the north side which 
obstruct the lateral movement of ground water in the truncated permeable 
deposits. Late movements, following erosion of the oldel~ continental 
deposits and deposition of the alluvium, have created local channelways 
in the alluvium, allowing upward movement of the water and also localiz
ing the upward movement at Graveyard and Weir Springs, as well as at the 
minor orifice, 1O/26-13G1, and the zone of seepage at 10/26-lOPl. 
Proba.bly impermeable clay in either the a.lluvium 01' the older continental 
deposits beneath the river channel south of the Graveyard Springs 
prevents discharge of water directly upward into the cha.nnel over a 
broader area. 

The temperature of the spring water is not high, hence the water does 
not rise from appreciable depth (table 2). Furthermore, its quality is 
essentially the sa.rne as that of well waters in the area, particularly the 
water from wells that tap the older continental deposits. Therefore, the 
Hpring water probably rises not more than a few hundred feet at most from 
Wt~ter-bearing heds in those dep0'lits that have heen truncated by the 
fault. 

GROUND WA'l'ER IN CUYAMA VALLliJY, CALIF. 

TURKEY TRAP SPRING GROUP 

The Turkey Trap Spring group comprises t.he orifices 1O/26-15G', 
1O/26-15G2, 10/26-16Al, 10/26-16Bl, and 10/26-16C1, on and at the 
south side ofLhe long, low Turkey Trap Ridge south of the Cuyama. 
River. Turkey Trap Spring itself (10/26-15Gl) is south of the ridge in a 
shallow swale and dischaJ'ges eastward around t.he end of the ridge. 
Considerable seepage occurs along the discharge course. Farther west the 
spring orifices are in circular depressions about on the ridge crest. The 
water stands a few feet below the level of the ridge crest, and it discharges 
through channels that trend northward across the ridge and are incised a 
few feet into iLs top and north face. 

The Turkey Trap Springs occur on the south side of the ridge, as do the 
Graveyard Springs. The alinement of the ridge and the springs is about 
parallel and en echelon to the alinement of the Graveyard Ridges and 
associated springs. Thus, it is inferred that these springs too occm along a 
fault which trends about N. 750 V\r. and lies south of the ridge, and which 
has cut the alluvium so as to create vertical channelways for localized 
ground-water discharge. The altitude of the water surfaces in the springs 
seems to be slightly higher than the probable ground-water level to the 
south as indicated by the water-level contours (pI. 5). The water has a 
low temperatme and a quality similar to that of the other springs and 
wells. Therefore the springs are inferred to be discharge of the ground
water body localized by faults. 

OTHER SPRINGS 

The origin of the nearly continuous zone of springs and seeps in the 
stream-cut terrace front along the highway 111 secs. 3, 10, 11, and 12, 
T. 10 N., R. 27 W., is uncertain. The springs are apparently along a nearly 
horizontal line which, westward, rises slightly above the surface of the 
alluvial pbin i they appear merely to be contact springs discharging at the 
upper edge of an impermeable bed in the older continental deposits. Thus 
rain infiltrating from the terrace surfaces above and to the south would 
discharge at the spring line. At places, however, the springs are somewha.t 
above the floors of gulches that trench the terrace front and they a.p
parently do not occur on the ft.oors of the gulches south of the terrace 
front. They may represent concentrations of water in depressions in an 
underlying impermeable bed; on the other hand, they may have an 
origin similar to that of the larger springs previously described, a,nd may 
indicate the presence of another fault situated at or immediately south of 
the terrace front. However, a water sample from spring 10/27-12E2 
(table 8) has i1 much higher chloride concentration (87 ppm) than do most 

. other waters of the area, and has about double the hardness, thus suggest
ing that the water is not coming from the main water body toche east. 
Accordingly, these springs are considered to be of the contact type. 
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Except for the zone of seeps at lO/26-10Pl, the numerous springs and 
seeps along the river course in the western part of the valley (not shown 
on pI. 5) probably result from the fact that the river has trenched its 
course a few feet below the water table, thus causing the ground water to 
discharge into the river. 

,THE GROUND-WATER BODY 

The ground water in the Cuyama Valley occurs in all the relatively 
permeable deposits described in the foregoing pages, but it is most readily 
accessible to wells Within the area of the alluvial plain, where it stands at 
comparatively shallow depths. The variation in depth to water from place 
to place in the plain and, more especially, the discontinuities of slope of 
the water table at certain places (pI. 5) suggest that there may be more 
than one water body, hydraulically separate at least locally. For example, 
there is a marked discontinuity in the body along the terrace front in the 
western part of the area, as the water beneath the terrace seems to be 
perched on the impermeable clay in the older continental deposits. 
However, the perched water is probably continuous eastward with the 
remainder of, the body as t,he terraces pass under the alluvium east of 
Salisbury Canyon. 

In addition, there are two large discontinuities along the faults in the 
central part of the plain. The water level in welll0/2,6,-9R2 is about 25 feet 
below the land surface, whereas the level in the springs about a quarter of a 
mile to the south is about 25 feet above the land surface at the well, 
a difference in altitude of about 50 feet. It is inferred that the spring level 
reflects the head of water in permeable beds at some depth below the 
surface moving upward along the fault that parallels the south side of 
Turkey Trap Ridge. Similarly, along the Graveyard Ridges, the water 
level in the spring pooll0/26-14C3 is about 12 feet above the nearby river 
bed to the south, as explained on page 42. 

Except for these discontinuities, and allowing for some increase of 
head with depth, the ground water tentatively is considered to be a single 
body practically continuous hydraulically. This concept is supported by 
the general similarity of quality throughout. If this is true, then the 
springs and swamps represent areas of discharge from the body. 

The depth to water varies widely in different parts of the area, in 
general being close to or slightly above the land surface in the central part 
of the plain and several hundred feet below the land surface in the southern 
and eastern parts. For example, in wells near the'river in the western part 
of the plain, water stands 15 to 25 feet, below the surface. The discharge 
level at the main orifices of the Graveyard Springs is about 5 feet below 
the level of the plain. Except at well 1O/26-22Al, the water level is 
progressively deeper from Turkey Trap Ridge southward. It is at or nearly 
at the land surface in secs. 15 and 16, T. 10 N., R. 26 'V.; it is about 
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30 feet below land surface at welllO/26-22Dl; and it is about 98 feet deep 
at weIl1O/26-21Ql. Southeastward from the Weir Spring, water levels are 
progressively deeper for about 8 miles because the land surface rises more 
rapidly than the water table. For example, the water leyel is about.93 feet 
deep at well lO/25-22Hl, about 155 feet at well lO/25-26El, ancl nearly 
200 feet at well 1O/25-35Cl. It is,about 250 feet at well 9/25-6Kl, about 
333 feet a,t well 9/25-1LI, about 324 feet at well 9/25-7Bl in Ballinger 
Canyon, and about 286 feet at well 9/25-2Pl across the Cuyama River 
from Ballinger Canyon. Farther up the river valley to the southeast the 
water is shallower. For .example, at well 9/24-19Ql it is about 30 feei; 
below the surface. 

On the north side of the valley only three measurements are available. 
The depth to water is about 155 feet at well 1O/25-14Ql, 32 feet; at well 
lO/25-8Pl, and 28 feet at well IO/26-4GL From the last-mentioned two 
wells southward, the water probably is progressively shallower and is fit 
land surface or slightly above it north of the Graveyard Ridges and for a 
mile or more to the east-southeast. 

Beneath the alluvial plain the head of water may increase somewhat 
with depth. For example, the level of discharge of the Turkey Trap group 
of springs is a few feet higher than the land immediately south, where it 
is reported that standing water is encountered in any hole duga few inches 
to a foot below the land surface. However, the vegetation there is short 
grass, as in other areas where the water table is several feet deep; possibly 
the water is not so shallow in this area as reported. If, as is inferred, the 
spring discharge is water £i'om some depth moving up along a fault, then 
the head of water increases somewhat with depth. However, there are no 
tightly cased adjacent shallow and deep wells to check the inference. The 
condition is a normal One in dipping layers of imperfectly interconnected 
permeable beds such as those of the older continental deposits and does not 
lJecessarily demonstrate the existence of a separate deep water body, 
Rather, it indicates simply a loss of head of progressively shallower wat.er 
through physical restraint to vertical movemel)t. 

As far as is now known the ground water is relatively unconfined exeepG 
in small areas in the south-central part of the valley. WelllO/26-22Al h[lS 

Howed in very recent years, and the water level in the casing fl,t time:; 
stands 1 to 2 feet ,above the land surface. Further, the water level declines 
promptly in response to pumping in other wells as far away as a mile or 
more, thus indicating that confining conditions extend for some distance 
from this well. The logs of this well and others nearby, however, tlo not 
indicate the presence of thick, continuous confining beds; hence the 
eondition probably is local. The Clischarge level of the main 'Orifices of the 
Graveyard Springs is about 12 feet above the river channel, and the water 
lllay be confined by the clay stratum exposed along the river in sec. 10, 

. T. 10 N., R. 2.5 W., previously discussed, 01' by other impermeable beds. 
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Possibly the degree of interconnection between all parts of" the body 
actually is slight at places, and real hydraulic discontinuities will appear 
with further draft on the deeper ground water. For example, it may ulti
mately appear (1) that there is a shallow body in parts of the area, most 
likely south of Turkey Trap Ridge and north of the Graveyard Ridges, 
which may become semiperched on relatively impermeable beds if the 
head of deeper water is lowered by pumping, and (2) that at present the 
interconnection between shallow and deep water is apparent only because 
t,he head of the deeper water is sufficient to cause upward leakage through 
relatively impermeable deposits. 

SOURCE, RECHARGE, AND MOVEMENT OF GROUND WATER 

The movement of ground water in an area is best illustrated by contours 
drawn on the water table or pressure surface of the ground-water body. 
Ground water moves from points of high head to points of lower head; 
hence contours, or lines connecting points of equal head on the water body, 
show the directions of movement of water, and thus may indicate the 
sources of recharge and also the areas of discharge. 

Plate 5 shows water-level contours for the ground-water body in the 
CuyamE\,. Valley. Available records indicate that within the area of heavy 
withdrawals for irrigation, water levels in most wells have not changed 
more than a few feet during the years 1942-46. Consequently, available 
non-pumping measurements made during this period were used to control 
the contours. 

As discussed on pages 44-45, the water level at the Graveyard and Weir 
Springs and at the Turkey Trap Springs, shown by spot elevations entered 
on plate 5) stands somewhat higher than in areas either to the north or to 
the south. Contours l11'e not drawn through these points for two reasons. 
First) because the water levels are determined by the altitude of the 
overflow lips and not by the static head of the water body. There are no 
wells near these springs to give controlled points. Hence, the true head is 
not known, although the levels may represent it fairly closely. Secondly, 
because in the vicinity of the Graveyard and Turkey Tro.p Springs there 
mo.y be more than one water body - a deep body whose head is represented 
by the springs, Md n shallow body in the surrounding alluvial deposits, 
having a. lower head. 

The map shows that the ground wn,ter moves northwestward beneath 
the Cuyama River channel and bordering plain, westward in the area 
north of Ballinger Canyon, northward from the Sierra Madre, and in very 
small amount southward from the Caliente Range. Thus, the water 
originates in the Cuyama River Valley southeast of the main part of the 
alluvial plain, and in the foothill areas that border the plain on the north, 
east, and south. It is inferred more specifically that the principal sources 
of ground-water recharge are by seepage loss from the Cuyama River and 
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from minot' streams on tho Ilour,h Bidl'l 1,11,; vnJltly. DOllht.ler;s s(,me re
eharge is hom infiltration of rain hhrongh UlH'OnM(\lidn.t.ed r\1'.pofli(s in 1\.j'{:lk 

where rainfall is sufficient. 
Seepage from Uw Cuyama R.iver is believod to h(; Iilw llrineipfLl ,1(,u)'~!, 

of ground-wator reoharge. The n,rea of seepage 10sH ('lxteml;:, fl'(JI11 ;],bo \'" 
Ozena to slightly below the bridge on State Highw(l,y Hie, llOn.l' the town 01 
Cuyama - a dist,ance of about 25 miles (pI. 1). At Ozona there i~ n gnU1.1l 
perennial flow of several Becond~feet thl1G keeps t,he ehn.nnel depfmith 
saturated (,0 land 8Ul'face for several miles downstream, h1lt below t.bi~. 
point the channel is dry throughout the graB.t,er pal't of the year. DOWll-

8tream, the water table drops progressively fa,rl;her benea.th the channel 
until near well 9/25-2Pl it, reaches 11 maximum depth of il.bout 250 feet. 
From this point the water table again gradually I1PP1'Ou,ehes the chan Itel 
surface, and about half a mile below the bddge ground~wat,m' soepage into 
the ohannel first occurs. Thus, within lihi8 25-mile ,'each j,here is a vast 
volume of un(3aturated deposits which could eOlltl.l,in water, but evidently 
dyer reoharge has been insuffioient to fill them. 

The bulk of the recharge is supplied during L1 few st,onns eMh yenr. 
In general, reoharge is roughly proportional to the rainfD.!]; the.t. iR, during 
years of high rainfall it is large and during yElfU'S of low rainfall it is smnll. 
Most of the time the Cuyama Rivel' flows for only n. short distance below 
Ozena, but during the infrequent winter sl',opms and after rll,l'e summer 
cloudbursts it flows for some distance across the a.rea· or seepage 1088. 

Only during ru,re floods does the river flow the whole lengtlh of it,s course. 
Thus, only during and after storms is there 11pprecil1ble recharge. 

Recharge by infiltration of 1'8,in doubtless occurs in areas of relo,tively 
high rainfall where underlain by unconsolidated deposit,s. The most likely 
'catchment area,s are the northern slopes of t.ho Sierra Madrfl and the 
western slope of San Emigdio Mountain. Water infiltl'L\.ting below the la.fld 
surfllce in these areas, mainly in the :1rea, of out.crop of the older continental 
deposits and the Miocene continental depositi::;, moveR t,Qwa.rd the alluvin.l 
plain. Only during years of excessively high r9.infall, Rueh I1R 1940-41, has 
!1ppreciable infiltration occurred on the vlllley noor. Ordinarily, rainfu.ll 
amounts to only a few inches n. year, and all of it, prohably is eVllporated 
01' consumed by vegetation, 

Estimates of the amount of recharge by seepage loss from streams and 
by infiltration of rain have been made by Olmstead and Bradshaw in 
1935 in a private report on irrigation possibilities, which wa.s submitted (iO 
the Cuyama Ranch, and by the United St,!1tes BUl'e!1u of Reclamation 
(1946). Olmsten,d and Bradshaw estimate average yearly recht1rge to be 
about 12,000 aore-feet, and the Unitod Stat.es Bureau of Reclamation 
estimates it to be not more than 8,300 aCl'e·fee1l. Bocause of lack of reeord8 
showing amount and distribution of rain, and because of shorti records of 
I'Ulloff of the Ouyama River) and la,ok of datu, as to ot,hel' faetol's u,ffectillg 
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ll1(, alllollut of in filtl'l1tiol1 , such as type of vegetation, soil-moistUl'e 
eontont, and I:!tOl'm intensity and frequency, no direct estimate of t,otal 
recharge is here attempted. However, a rough estimate pl'Obably can be 
made indirectly fl;om the natural discharge. (See p. 51). 

Plate 5 shows several features of the movement of ground water, l1fl 

follows: In the alluvial tongue beneath the Cuyama River, the hydraulic 
gradient increases from slightly more than 50 feet per mile above well 
9/24-30H1 to nearly 150 feet pel' mile off the mouth of Santa Barbal'(1 
Canyon. On the other hand, below wells 9/25-1Ll and O/25-2Pl the 
gradient flattens abruptly to about 25 feet per mile. The reason for the 
steepening and flattening of gradient il:! not definitely known. It cannot 
be due to pumping for irrigation, because water-Ievell'ecol'tls indicate that 
the featlll'es existed before pumping began. 

It is inferred that the steepening of the contours is developed in part, 
by the decrease in permeable cross section of the river deposits between the 
side-encroaching less-permeable fans of Santa Barbara iJ..nd Ballinger 
Canyons, and that the flattening downstream results from a nearly 
proportionate increase in ttl'ea of permeable saturated cross section, and 
perhaps in part from an increase in the permeability of the water-bearing 
deposits. A similar flattening of gradient occurs north of United States 
Highway 399, just east of the junction with State Route 166, and iH 
inferred to be due to [I. proportionate increase in t,he area of Bl1tUl'atecl crosl:! 
secMon. 

In T. 10 N., H. 27 W., the contoUl'S indicate It ftl,irly strong northward 
oomponent of movement through the alluvium to the rivel' where some 
discharge takes place, This direction of movement is due (1) t,o the spring 
discharge, which maintains the high head along the south edge of the 
alluvium (2) to the effluent nature of the dver, and (3) to the northwest
ward pas~age of water between the west end of Turkey Trap Ridge and the 
relatively impermeable beds in the older conMnelltal deposits that m'op 
out. in the terrace hont. 

Fill ally , the ground water in the western part of the alluvial plain 
moves westward down the oourse of the Ouyama River and out of the 
area. The contours show that the water thus moving traverses a pl'O
gl'essively narl'owing cross section. As a result, water is forced upward and 
disclllltrges into the Cuyama River channel. This g\'ound-water disoharge 
plus the spring discharge to the south and east sustains the low flow of the 
Cuyama River and causes a general increltse in flow downstream at len,st 
as far as Groen Canyon. (See pl. 1.) 

DISCHARGE OF GHOUND WATEH 

PUMPING fOR IRRIGATION 

Pumping fol' it'rigation in the Ouyama Valley began in 1939 when 400 
acres of potatoes was ra.ised successfully with irrigation from wells. 

,I 
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Since that, tillle the number of wells anclLhe !wreage irrigated bJ,ve m~ 
ereasecl rapidly until in 194G there 'were 4.3 wells 3\1 pplying "\val,er f 01' 

lllore than 5,000 acres of diversified crops. Even at this writ,ing, additional 
wells are being drilled, and more land is being cleared and leveled. Tahle 
3 shows, by years, the acrea,ge of crops irrigated in the penod U)31}-4fi. 

TABLE 3. - Aa8nge oj crops ?:rn:ga.t.ed in Ihe CII'lIa."l/I,f/ F aUoy, 1.930-46'1 

Acreag.e of cropE; ftw inrlico.r.ed :rear::< 

Pot,nt,oeo, , 
LettlI ('e 
Pea:3, ' .. 
Popcorn .. 
Spinach. 
Onions .. , , .. 
l,Vnbcrmctons .. 
gugar bee ts . 
,,,;ooc13 .. 
Beans. 
Grain ... " 
Tomatoes. 
Alfnlfn. . ... 
Carrots, .,. 
Celery. 

Tot"l. 

·J.OO 1,:lOO 

20 

120 

400 1.200 '1,596 

1.n22 
1(lO 

:~i)O 111) 
t07 132 

240 
2;) 

~i;oo 'l',Olio 
270 

·1 .. 
50 30 

:3,70a B.5:l5 

supplied by SlIuLn Bnrbnra County Agric.ullUfnl Commissioner. 
rel)Orterl b:y owners or ranch foremen. 

),44·1 
J 

280 

'1,200 

3,099 

l!)·1 ;; 

:!,l!:,n 

10 

:Jl 

'l,.lOO 

10 

·1,075 

160 

The table shows not only the rapid increase in irrigated acreage, but 
also that potatoes are the principal crop. The especially la.rge acreage of 
potatoes in 1941 was due to double cropping in that year. 

The wells useel to irrigate these crops are widely spaced and range in 
depth from 131 to 990 feet (table 10). The yield of individual pumping 
plants varies considerably from one part of the area to another. Most wells 
in T. 10 N., R. 25 W., have exceedingly high yields, more than 2,000 
gallons a minute; most wells in T. 10 N., R. 26 W., have relatively lovy 
yields, less than 600 gallons a minute; and wells in T. 10 N., R. 27 W., 
{lave fairly good yields, approximately 1,000 gallons a minute. (See 
table 10.) The average pumping rate for all wells is about 1,100 gallons ::\. 
minute. The most productive well in the valley is 10/25-20Hl, which hl1s:;, 
yield of 4,400 gallons a minute with a dra,wclown of only 13.9 feet. The 
specific capacit.y thus is about 315 gallons a minute per foot of clralVdm\:u: 

Prior to 1946 there was no electric power in the Cuyama Valley .. A.l! 
pumps were driven by Diesel and gas engines, which used either fuel oil or 
butane. No accurate records were kept of the cl.lllount of fuel used for 
pumping. Consequently, estimates of pUl1lpage COUltlllOt. he based on the 
number of k.ilD"vvatt-hours of electric energy or the aI1l0lUlt of fuel expended 
for irrigation f{,H' the period 1939-46. The method selected for estimating 
pumpage is based on the irrigation depth or "duty of water" applied to 
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each type of crop. During the course of the investigation each owner or 
ranch foreman was visited, and from the data collected the amount of 
water used for each type of crop was derived. For example, one owner 
stated that he had 450 acres of potatoes under irrigation and that the 
crop required the continuous operation of six wells for 90 days before 
harvesting. The combined yield of these six wells was about 5,000 gallons a 
minute, as determined from pumping tests by the Geological Survey and 
the San Joaquin Power Division of the Pacific Gas and Electric Co. 
Calculating the gallons required for 90 days, converting to acre-feet, and 
dividing by the acreage gives about 4.5 feet as the duty of water applied 
to this particular crop. 

In this manner the duty of water was derived for each type of crop 
raised on every ranch in the valley. The duties thus obtained were 
averaged. It was found that from one ranch to another for anyone type of 
crop the computed duties of water agreed rather closely. However, as 
would be expected, the duty of water varied widely for the different 
crops irrigated. Table 4 shows the results obtained from this field canvass. 

TABLE 4. - Estimated duly of water applied /0 irrigated crops in the Cuyama Valley 

Type of crop Duty of water Type of orop Duty of water Type of crop Duty of wo.ter 
irrigated (feet) irrigated (feet) irrigated (feet) 

Poto.toeB ... , , .. 4.5 Onion •....... , 2.5 Grain., ....... 1.0 
Lettuce ...... , . 2.5 Watermelons, . 2.0 Tomatoes" , , 1.5 
Peas".,., ... , 1.5 Sugar beet ••. , . 3.5 Alfalfa. , .. , , , 6.0 
Popcorn., , ..... 2.0 Seed crop •..... 4.0 Co.rrot •..•.... 2.6 
Spinach., ...... 2.2 Beane ..... " .. 0.8 Celery ..... ,. 3,[} 

Estimates of total yearly pumpage are derived by totaling the products 
of the acreage of each type of crop irrigated and the respective duty of 
water of the crop (tables 3 and 4). The total pumpage thus determined is 
shown in table 5. H:owever, the total pumpage does not represent the 
amount permanently removed from storage each year. A part of the 
water applied to crops and a part of that allowed to waste at the ends of 
the rows seeps downward to the water body. The amount of water thus 
retu.rning to storage v.aries widely from one part of the valley to another. 
Where the soil is sandy and the water table relatively far below the 
surface, possibly as much as 50 percent of the water applied returns; but 
where the soil is clayey, where the water table is near or at the land 
surface, or locally where there is semiconfined water, probably little 
returns. Nearly all the irrigation is practiced in those parts of the valley 
where the soil is sandy; mostly in areas of fairly deep unconfined water; 
hence deep percolation is possible: Irrigation runs are in comparatively 
long ditches.' Hence, of each year's total pumpage probably as much as 
one-third returns to storage; the remaining two-thirds is consumed by 

! 
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crops or is lost through evaporation, runoff, and t.ranspiration from native 
vegetation. The amount so consumed or lost is designated t.he net pumpage 
for irrigation. Table 5 shows, by years, estimated total and net pmnpn.ge 
for irrigation. 

T ABLEl 5: - Estimated total yea,rly p'wnpage and total yearly net pl/:m.pag8 for 'ir1"igatiml, 
in the Cuyama l'all.ey, 1939-46 

Year I Totnl pumpage 
("cr~·feet) 

Net pumpage 
(acre·feet) Yent 

Total pump .. g. 
(nere·feet) 

Net pumpn.ge 
(","re·feet) 

1939 1.800 1.200 1943 11,500 7,700 
1940 5.400 3.600 1944 9;200 6.100 
1941 18,600 12.400 1945 12.300 8.200 
1942 12.000 8,000 1946 16,800 11.200 

Tot,,!, ... ,.,. ... , . , .. , , , . . . . . . . . . . , , . . . • •• ,+, , .. 87,600 58,100 

8-yenr a llcra.ge, ..... .. .. ..... ................ , ... ' 11,000 7,300 

The table shows that pumpage has increased nearly tenfold from 1939 
through 1946. The unusually large pump age in 1941, which is the larges1; of 
record, is due to double croppin'g of potatoes in that year. 

. Pumpage for domestic and stock use is negligible when, compared to 
t.hat for irrigation. It is probably well within the limits of error involved in 
the estimates of pumpage for irrigation, and therefore no attempt has been 
made to estimate the pumpage for these minor uses. Thus, the yearly 
quantities given in table 5 may be considered to be a rough estimate of the 
total pumpage for all uses. 

NATURAL DISCHARGE 

Discharge of ground water by natural processes is accomplished in four 
ways: (1) evaporation and transpiration by native vegetation in areas of 
high water table, and eva,poration from the river channel itself, (2) spring 
discharge, (3) river flow and (4) ground-water underflow. 

The principal area of discharge by transpiration, evaporation, springs, 
and the river is along the Cuyama River and adjacent plains extending 
downstl'eam from secs. 18 and 19, T, 10 N., R. 25 IV., through sects. 6 and 
7, T. 10 N., R. 26W.The extent of this area is roughly 3,500 acres, Of this, 
about 2,100 acres has water-loving vegetation and a shallow water tn.ble, 
which at places is above the land surface. The springs desCl'ibed in fore
going pages are in or at the margins of this area. The remaining 1,400 acres 
has a relatively deep water table and vegetation that apparently subsists 
on rainfall alone. Traversing the' entire area is the Cuyama River channel, 
from which a very small amount of evaporation takes place. 

Measurements and estimates of spring discharge were made in March 
and April 1947, and the total discharge was found to be about 1,600 
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gallons a minute, or 3.6 second-feet, or at a rate of about 2,600 acre-feet a 
year (table 2). In addition, there was unmeasured discharge from :.1l'eas of 
general seepage such as those north and south of the Graveyard Ridges 
and along the terrace front west of spring 10j27-12E2. Because, it Was not 
possible to measure all this surface discharge, and, further, because a 
considerable part of the water is transpired by native vegetation and lost 
by evaporation and seepage into the river, the aggregate measured spring 
discharge of about 2,600 acre-feet 11 year is far less than the total natural 
discharge. 

Total natural discharge is eV:.1po-transpiration, plus that part, of river 
flow attributable solely to ground-water discharge, plus ground-water 
underflow. The latter two elements are necessarily measured below the 
area of evapo-transpiration !lnd spring disch!lrge. Because the spring 
discharge either flows into the river or is lost by evaporation and trans
piration, it is all accounted for in these elements. The fundamental 
principle involved in this method is that all natural ground-water dis
charge, whether by springs or into the river, that is not consump.d by 
native vegetation or evaporation must necessarily be discharged down
stream as surface flow or underflow. 

Field studies of transpiration and evaporation in the Cuyama Valley 
were beyond the scope of this investigation, and no such studies by other 
agencies are known. Consequently, data from studies made in other p!lrts 
of the State have been largely drawn upon. Chief of these are studies by 
Blaney and others, referred to and contained in the report (Blaney, 1946, 
pp. 21i-217, and appendix A, tables 2D-26) by the California Division of 
Water Resources on the Salinas Basin. The studies by Blaney and others 
involve the areas occupied by different classes of water-using plants and 
the amount of water used by each class. The use of water by each class of 
plants is based on experimental determinations yielding "coefficients" of 
water use under different conditions of depth to ground water and other 
factors. These coefficients are applied to areas where experimental data 
are lacking in proportion to "consumptive use factors," which are based on 
relative mean monthly temperatures and number of daylight hours in the 
respective areas. 

Climatic conditions in the Cuyama Valley are considered to be roughly 
comparable to conditions in the vi€inity of King City about 125 miles· 
northwest in the Salinas River vaHey. For the 2 years during which clima
tologic data were collected at Cuyama, the mean annual temperature 
of 58° F. is about the same as that at King City; and temperatures in the 
Cuyama Valley during June, July, and August, when the rate of trans
piration is greatest, have averaged 4° to 10° higher than at King City. 
The latitude, and hence disliribution of daylight hours, is also about the 
same as at King City. Hence, the consumptive use of water by native 
vegetation in the Cuyama Valley is considered conservatively to be about 
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the same as at King City in the upper Salinas Valley. Normal precipitation 
at King City is about 11 inches, but in the Cuyama Vaney it is somewhll,t, 
les8. For the 2 calendar years of record at Cuyama. the rainfall has been 
about 6 inches; for longer periods the average is taken as that figure, 
which is about the same as at Bakersfield. 

The water-loving vegetation in thear~a of ground-water discharge in the 
Cuyama Valley is divisible into categories that seem comparable to classes 
distinguished in the Salinas Valley. These are: (1) extensive swampy areas 
of tulcs, cattails, and grasses in whiQh the water table nearly everywhere 
is probably less than 3 feet deep and in part is at or above the land 
surface; (2) linear areas of dense trees, grass, and brush along stream 
courses where the water table is also shallow; and (3) small areas of sparse 
brush and grass with some scattered trees, where the water table is some
what deeper. The areal extent of these different vegetative groups ill: 
(1) tulee, cattails, and grasses, 1,650aeres, in about 130 of which the water 
table is at 'Or above thesurfacei (2) dense trees, grass, and brush, 150aores; 
and (3) sparse brush and grass with some trees, 300 aores. These acreages, 
determined in part from examination in the field and in part from inspec- . 
tien 'Of aerial photographs, are approximate only. 

The annual consumptive use of water by swamp vegetation in recent 
years in the upper valley 'Of the Salinas River as represented by King City 
(Blaney,1946, p. 214 and appendix A, tables 20 and 24) is computed tobo 
4.7 acre-feet per aore~ This figure is certainly applicable to the 130 acre,; 
in the Cuyama Valley in whioh the water is at 01' above the land surface, 
but it may be too high for some of the remaining 1,520 acres in whioh the 
water table may be below 3 feet. Nevertheless, it is used in the acoompany-
ing computatiensfor lack of a better value.· . 

The annual consumptive use of water by dense trees, brush, and grass is 
about 5.2 acre-feet per acre where the water table is less than· 3 feet deep, 
and theu,se byspe.rse brush:and grass is about 1.7 acre-feet per acre whe~'e 
the water table is about 10 feet deep (Blaney, Hl46 , p. 217 and appendIX 
A, ta.ble 28). These figures give the water used by plants regardless 0: the 
source of the water. 'l10 obtain the draft on ground water alone, the ramfa,ll 
(0.5 foot) must be subtracted. Table 6 gives ·the estimated consumptivG 

TA.BL1II6,- Elltimmed aI!6rag61Jearl1J (JvllJlO"'transpjration ~n the arlla 0/ natural, di8Cilal'(le 
in UIlJ Out/tIn.a V OU61J 

Illltimiltad 
AnnUAl unit annual 

Typo 0.1 Aro .. oQ,llllumptlvo \II .. draft on 
vl!lIOtaMon (!lorll') Ie •• rainfall wound wat<lr 

(feet) . (aere·leet) 

-Swamp (~UIIl.,~l\ttalll, "ndIt!'IW) 1,61\0 4.2 6,oao 
DeniO trOll.,. KrAI., -lind 'brulh, i '. • 1/10 U 70., 
Spano IIlAllll, brulh., lind .. few 

300 l.ll aiiO tl't$" .. ,. , •• ,.," , •• , ", .• 

Total", •. , .....•.... , .•.. , .. , .... , .. , .•..•.• " .. , •...••. , ••.. , f,OUr. 
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use of water by native vegetation in the Cuyama Valley, as obtained by 
'applying the figures for, the upper Salinas Valley 'determined by H. F. 
Blaney of the United States Department of Agrioulture, and the California 
Division of Water Resources. 

Admittedly, the total draft on ground water by plants thus oomputed is 
only a crude approximation, although it is oonsidered to represent the 
oorreot order of magnitude. T~e true figure maybe as little as 6,000 acre
feet; it probably is not more than 10,000, beoause that is the figurewhioh 
would 00. derived if the entire 2,100 aores had the maximum unit evapo
transpiratio'n loss of 4.7 feet. To refine this estimate adequately would 
require intensive field investigation and experimentation involving 
oonsiderable expense. . 

The seoond part of the equ~tion to' evaluate is that part of the runoff 
of the Cuyama River immediately 'below the area of eva po-transpiration 
that is due to ground-water discharge. It has been shown that the river 
ohannel is dry for some 25 miles above the crossing of State Route 166. 
Thus, below this point all flow in the river is ground-water discharge except 
during and after the rare storms that produce surface runoff as far down
stream as the lower part of the channel .. The so-oalled low flow or con
tinuous base flow is ground-water disoharge.A measuring site was selected 
in the SW~SE~sec. 1, T.IO N., R. 27 W. (pI. 5.) On Apri124, 1947, the 
flow at this site was 6.6 second-feet. UnfortunatelY, it is the only discharge 
measurement available here. However,onthe same date, a measurement 
of 7.1 seoond-feet was made below the mouth of Cottonwood Creek, about 
15 miles downstream, where miscellaneous measurements have beenri1ade 
since January 20, 1942, (See table 7). Between these sites the hydrologic 
conditions are such that a strict comparison of the perennial low flows 
cannot be made. Nevertheless, it is believed that an approximation of the 
average flow at the new site can be obtained by comparison with the 
record at the lower site. The flow thus obtained, of course, is subject to 
revision when more measurements are available, spanning a longer period 
I1nd one perhaps more representative of long-term average conditions. 

The miscellaneous measurements below Cottonwood Creek indicate 
that the perennial low flow during the period 1942-46 has varied ·from 
about 9 secon~-feet during the cold winter months, when evapo-trans
piration losses al'e at a minimum, to about 1 second-foot during the 
hottest summer months, when such losses are at, a maximum. Because both 
I~dditional discharge by springs and loss by evapo-transpiration occur in 
the intervening reach, it is likely that at the upstream site the Il1aximuIl1 
low flow would be slightly less, arid the minimum would be slightly Il10re 
than at Cottonwood Creek. Posl!iOly the averq,geloWflow is 4: Oll 5 
:;)econd-feet-2,900 or 3,600 aore-feet per year. Beofl,use the period 
1942-46 followed the exoessively wet winter of 1940-41, the low flow may 
have been somewnathigher than average, Accordingly, a yearly dis(Jhar~e 
1'"\~l'\h"""I" .. ()(\('\(\,. ........... : ...... J..!_J._l _____ J..L _~~_~ __ .J. ~1 ,1' __ . '1'_ 
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. TABLE 7. M isccl./a,neoU8 mcasttremenU! of discharge of Cuyama River oel,Qw COUonwood 
Creek, 1942-4.71 

Diecharge Di.ch .. rge - Con. Dlech",r. - Con. 
Date (cfa) Date (ofo) Date cf.) 

1942 1943 1945 
Jo.n. 20 12.8 Nov. 2 8.1 July 11 

28 13,5 30 8,6 Aug. 1 
Apr. 28 13,0 Dec, 28 22,2 Dec. 5 
May 6 7.8 

20 6.2 1944 1946 
Aug. 10 1.9 Mar. 1 65 .r~n. 3 15 
Sept. 9 .86 Apr. 25 14.5 Feb. 4 22 
Oct. S 1.8 May 30 6.8 14 15 
Nov. 30 7.6 June 27 9.1 27 13 
Dec. 28 10.5 July 26 '7 Mar. 21 10 

Aug. 29 .29 Apr. 22 0.5 
1943 Sept. 14 .6 May 20 6.·~ 

Jan. 30 25.8 26 '2.0 Sept. 11 3.9 
Feb. 5 23.0 Oct. 30 8.1 Oct, 3 9.0 

25 22.9 Nov. 15 13 
Apr. 27 11,6 28 14 19~7 

June 1 7.2 Dec, 27 13 Apr. 16 8.7 
30 6.2 24 7.1 

July 27 3.4 1945 June 2 4.0 
Aug. 31 3.3 Apr. 5 July 23 ".05 
Sept. 28 5.5 24 29 2.2 
Oct. 22 5.4 June 20 

, I Measurements :before Oct. 3, 1946 from publisbed water-aupply papera of t,he U. S. Geological 
Hurvey. 

, EBtimated. 

FimLlly, an estimate of ground-water underflow is necessary to complete 
the estimate of total discharge. Computations of underflow are based on 
Darcy's law, which may be expressed by the formula 

Q = PIA 

In the formula, Q is the quantity of water moving pel' unit of time, 
P is a coefficient. of permea,bility, which expresses the rate of flow through 
unit area of the water,bearing material in lUlit time, I is the hydl'[mlic 
gradient, and A. is the cross-sectional area through which water is being 
transmitted. For field computations, P is defined as "the number of 
gallons of water a da,y that percolates under prevailing conditions through 
each mile of water-bearing bed under investigation (measured at right. 
angles to the direction of· flow) for each foot of thickness of the bed and 
for eachfoot per mile of hydraulic gradient"; (Wenzel) 1942, p. 7; Upson 
and Thomasson, 1951, p. 74) I is expressed in feet per mile measU1'ed in the 
direction of the gradient; and A is expressed in feet of thickness and miles of 
width of the water-transmitting material measured at right angles to the 
gradient.Q is obtained in gallons per day. 

At the lower end of the Cuyama Valley) the line of section used extends 
northward across tiheaHuvialplain through the middle of sees. 12 a~d 
1, T. 10 N., R. 27 W. Itslengthis about 1 mile. Because it is believed that 
essentially all the underflow is conveyed through the alluvium, and that 
practically none moves th1'ough the underlying formations, the pertinent 
thickness is limited, to the saturated portion of the alluvium. Records of 
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wells near the line of section (1O/27-11A2, lICl, 12El, and 12J1, table 10) 
show that this thickness is about 115 feet, of which, in general, the lower 
60 feet consists of coarse, highly permeable material, and the upper 55 feet 
is fine-grained, only slightly permeable material. The width of the section 
being about 1 mile, the cross-sectional area of the lower part is about 
60 foot-miles and of the upper, about 55 foot-miles. 

The coefficient of permeability of each part of the alluvium necessarily 
is estimated because no tests have been made. On the basis of specific 
capacity of wells near this section (table 10) and of data, derived from 
investigations of alluvium in other parts of the county, a coefficient of 
1,000 ga.llons per day per square foot for the lower part and one of 50 for 
the upper part probably would be conservative. 

The hydraulic gradient can be obtained from the water-level contour 
map (pI. 5) by determining the component of gradient at right angles to 
the line of section. The average gradient determined from the contours is 
about 60 feet per mile, and the component at right angles to the section 
about 35 feet per mile. Because the ground-water body is considered to be 
in hydraulic continuity throughout at the line of section, this gradient can 
be applied without adjustment to both the lower and upper parts of the 
alluvillm. 

Thus, estimates of ground-water underflow can be computed as follows: 
(1) For the lower part of the alluvium, the coefficient of permeability of 
1,000 gallons per day per square foot times the hydraulic gradient of 
35 feet per mile, times the saturated area of 60 foot-miles equals 2,100,000 
gallons per day, about 3.2 second-feet, or about 2,400 acre-feet per yearj 
(2) for the upper part, the coefficient of permeability of 50 gallons per day 
per square foot times the hydraulic gradient of 35 feet per mile, times the 
saturated area of 55 foot-miles equals about 96,000 gallons per day, about 
0,15 second-foot, or about 100 acre-feet per yearj,and (3) for the entire 
cross section, the sum of (1) and (2), or about 2,500 acre-feet per year. 

Finally, the crude estimate for total yearly natural discharge, as given in 
general terms on page 52, is the evapo-transpiration of about 8,000 acre
feet, plus tile average low-water runoff of about 3,000 acre-feet, plus the 
underflow of about 2,500 acre-feet, or, in round numbers, about 13,000 
acre-feet per year. 

This discharge is apparently about the same as in several preceding 
years. H, S. Russell, part owner of the Cuyama Ranch, has been aware 
that pumping from wells might cause a decrease in discharge of the 
Graveyard and Weir Springs, but he maintains that from 1939, when 
pumping frOlll wells for irrigation first began, to 1946 there was no noticea
ble decrease in spring or river discharge. The only known measurement of 
spring discharge in earlier years was made by Olmstead and Bradshaw 
in 1935, in a private report on irrigation possibilities that was submitted to 
the Cuyama Ranch. They report a flow of 3.08 second-feet in May 1935 in 
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the ditch below the springs south and east of the Graveyard Spring. They 
do not make clear whether or not the flow includes the discharge of t.he 
Weir Spring. If the discharge is included in the flow the combined discharge 
is a bout the same as that measured by the Geological Survey in 1947. If 
the discharge is not included in the flow, the discharge in 1935 WaS about 
35 percent greater than in 1947, which seems highly unlikely in view of 
the other evidence. For example, there is no known evidence that the 
areas of water-loving vegetation were any more extensive in ea,dier years 
than now. Finally, as discussed ill the next section of this report, there was 
no appreciable decline of wat,er level in observation wells south and east of 
the springs and hence no decrease in hydraulic gradient toward the springs 
from the summer of 1941 to 1946. If during that period t,herewas no change 
in hydraulic gradient or in vegetative draft, there probably was no 
decrease in spring discharge during thtl same period. Similarly, at the 
western end of the valley, as discussed on subsequent pages, the water 
level in observation well 10/27-12Rl declined less than 2 feet from the 
highest level of 1942 to the highest level of 1946, and that in well 10/26-
18Fl declined about 5 feet from 1941 to 1946. These wells are in a local 
area of concentrated pumping, and the declines doubtless are more than 
the average decline in the western end of the valley; hence the westwr.rd 
slope of the hydraulic gradient at the western end probably is nearly what 
it was prror to 1942. Therefore, subsurface discharge and leakage to the 
river at the western end of the valley probably did not decrease appreeiably 
from 1942 to 1946. 

In an undeveloped ground-water basin the long-term natural recharge 
must equal the long-term discharge. If discharge is on the order of 13,000 
acre-feet per year, as estimated, then the average yearly recharge too is on 
the order of 13,000 rucre-feet. T~imate,"oLr.echarge"agrees.Jair1Y:w~U 
with gl:a.Y ~ Ip"~!!,,t!?X~.QJ~,~~!;L~giln:eJ:~gPlla. W "h:utjt .. is,considerablY .. larg~r 
thi1D:thai' m~_:.g~&1!9!:ru!8l"gil1~.clam~tiQ}J.,,(S~,n,,~7,) 
~'TOtar"dfs~harge for any year is the total net pumpage (table 5) plus 
the natural di~charge. Thus, it is estimated that in the early forties annual 
discharge has averaged about 20,000 acre-feet; that in 1946 the total 
discharge was about 24,000 acre-feet; and that for the period 1939-46 
the total was about 160,000 acre-feet, of which nearly two-thirds was 
natural discharge. 

FLUCTUATIONS OF WATER LEVEL 

Monthly measurements of water level have been made in 10 wells by the 
Geological Survey beginning in August 1941, only 2 years after pumping 
for irrigation began. For the period prior to 1941, very few reported 
records are available. These measurements and other data assembled by 
the Ge010gical'Survey have been published (Meinzer, Wenzel, SJ1d others, 
1943, 1944, 1945'; Sayle and others, 1947, 1949; La Rocque, and others, 
1.n/:.n\ 
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Fawnm 10. Fluotuations of water levels in five wella in the Cuyama Valley, Calif.. 1941-47. 

Figure 10 shows representative hydrographs for five observation wells in 
the Cuyama Valley. Wells 7/24-13C1 and9/24-19Ql are along the Cuyama 
River above the principal area of withdrawals. Both graphs shQw pro
nounced rises during winters of large river flow, and pronounced recessions 
in other years due to the natural depletion of ground water by westward 
drainage and lack of replenishment. For example, in well 9/24~19Ql from 
March 1 to May 30, 1944, the water level rose 14.72 feet, owing primarily 
to recharge from the river. This rise was followed by a nearly steady de
cline from May 3D, 1944, to March 21, 1947, amounting to 21.73 feet, and 
due primarily to natural depletion during years of small river flow. 

Wella 1O/25-30Fl, 10/26-22Al, and 1O/27-12Rl are in the area of with
drawals for irrigation. The graphs for these wells show (I) that the water 
level declines each year from May to October or November because of 
pumping, and rises after pumping ceases; and (2) that the peaks to which 
the water levels rose each year are about the same for the period of 
record. In well 10/25-30Fl, which is near the eastern edge of the area of 
withdrawals, there. was actually a net rise of 4.35 feet; from the 1942 
high stage on May 7 to that of 1945 on April 24, followed by a net decline 
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of 1.68 feet to 'the 1947 high stage on January 29, or an over-all net rise for 
the period of 2.137 feet. In the same area, reported measurements in well 
lO/25-26El show no netdeoline of water level from November 1942 to 
July 1946; those in well 1O/25-27Rlahow adeoline of 1.5 feet from Novem~ 
bel' 1942 to September ·1946. 

In welll0j26-22A1, which is near the center of the area of withdrawalr:; 
a.nd in an area of oonfined or semi confined water, there has been a very 
small net decline - only 0.79 feet from March 24, 1942, to Febru.ary 26, 
1947. Andin welll0/27-12:Rl, which is near the western edge of the area. 
of withdrawals, there has been a alight but progressive net decline from 
Apri128, 1942, toFebruary28,1947,amounting to 3.62 feet; but le88 than 
2 feet to the. peak leveldn 1946. In welllO/26-18Fl-graph not shown in 
figure 1000the water level deolined about 6 feet from the highest level 
in 1941 to the end of the record in the spring of 1947. These high levels also 
precede the pumping seasons. 

The fluctua.tions of water level.in these wells show a small deoline in 
the central and western parts of the area of withdrawals, but essentially no 
over-all change in the eastern part of that area, which is near the area. of 
recharge from the Cuyama River. This indicates that replenishment to the 
area west oithe 2,260-foot water-level contour (pI. 5) has about equaled 
the total net disohargeexcept at the extreme west end. It seems in" 
oonoeivablethatthe large increase in pumpage during the yea.rs 1939 to 
1946 should not have caused a noticeable lowering of water levels over the 
entire area, as well as a marked decrease in spring discharge. However, in 
other parts of the county where rainfall records are available, rainfall in 
1936-37,1937-38, 1940-41, 1941-42, and 1942-43 was above average -
in 1940-41 excessively so- henoe recharge from the Cuyama River as 
well as from rain must have been unusually high. Note that the water level 
in we1l9/24-19Ql shows a marked response to river recharge in 1943 and 
that it reached the highest lev:el of reoord for the same reason in 1944. It 
seems likely that recharge in this series of wet years about balanced the 
increasedpwnpage inmost parts of the area so that water levels and spring 
discharge did not decline appreoiably throughout that short period. 

PERENNIAL YIELD 

The perenniaLyieldof aground-water basin may be defined as the rate 
at which wat~l' can.be withdrawn year after year without depleting the 
ground-wateratorage. to such an extent that a withdrawal at this rate is 
no 10nger·economicaJ.ly feasible because .of increased pumping costs or 
deterioration of water quality. In a newly developed basin, such as the 
Cuyama Valley, there is usually a large amount of stored water that 
can be drawn upon before the economic limit of pumping is approached. 
As this limitis.approached, the yearly rate at which withdrawals can be 
made becomes·the difference between average yearly recharge and the 
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minimum practicable average yearly natural discharge. Because, under 
natural conditions, long-term natural discharge equals the recharge, t.he 
perennial yield then is the amount of discharge that can be practicably 
salvaged. 

Until about Hl46, replenishment to the main part of the area of with
drawals (p. 59) approximately balanced. the natural discharge, estimated 
to be on the order of 13,000 acre-feet, and the net pumpage, estimated to 
have averaged about 7,000 acre-feet - a total of about 20,000 acre-feet a 
year. However,through 1944 replenishment was above average. Henoe, 
during that period the estimated total yearly discharge of about 20,000 
acre-feet was oonsiderably more than the estimated long-term average 
recharge. With a continued large draft, water levels eventually must 
decline throughout the entire valley. This decline will increase pumping 
lifts and costs. However, deoline of water levels within the area of with
drawals will doubtless also be accompanied by a decline of water levels 
within the area of natural discharge. This in turn will cause a decrease in 
all forms of natural discharge and thereby will salvage water now being 
lost from the area. 

How muoh ofthe current natural disoharge, orudely estimllited at 13,000 
acre-feet per year, oan be salvaged for pUlmping is problematical, but with 
the present distribution of irrigation wells it would not bemuoh. Con
sequently, the perennial yield as defined,would bell. quantity considerably 
less than 13/000 acre-feet a year, andless than the expected future net -. 
pumpage by an even larger amount. However, additional l~rge wells 
strategically looated might so lower the water levels in most of the area of 
natural disohllirge as to salvage a large proportion of the estimated evapo
transpiration loss of 8,000' aore-feet· a year, and of the low flow of the 
Cuyama River, estimated to be 3,OOOacre .. feet a year. In all, under these 
conditions, if the long-term average replenishment is on the order of 
13,000 acre-feet a year the perennial yield thus induced might be some
where between 9,000 and 13,000 acre.;feet a year. An additionalreach, of 
river channel also would be dried up, possibly allowing slightly greater 
seepage loss from the river in time of flood, and thus actually inoreasing 
recharge a little. 

To refine this crude estimatE) for perennial yield involves the continued 
colleotion of basic dllta such as: measurement of stream and spring 
discharge made at least semiannually at the sites indicated on plates 1 
and 5, monthly measurements of wllter levels in observation we1ls,' 
determinatiollof· yearly pumpageby more refined methods, and refine
ment of the estimate of ground.;water underflow.by field tests of per
meability. 

It is possibletpat the ~hemical quality of the water may limit the 
perennial yield, but too little is known about what the quality of water 
might be after storage is depleted. If the quality of the water pumped 
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T AIlLIil 8. - ChemicaZ aoolya6s of well, 8pri!rlf{] and atream wale/'Ij 
in the Cuya,ma Valley, Calv, 

[Analyzed by A. A. al\rrett, U.S. Gnoloaloal Survoy] 

Chlorido TotnJ 

61 

Bruoino 
Well Dl\~ of (01) hllJ'dne8$ con uotanco Tomfo"rBturo 
no. oollection (ppm) a. Caoa. (Kx10! I\~ OF.) 

(ppm) 25° q.) 

7/24-1301 .... AnI!. 12, 1042 12 

8/24-5Pl .... ., .... rio ....... 22 
ORl. ... ...... do ....... 10 
8Rl .... .. .... do ....... 16 

17Rl. ... ...... do ....... 13 
27Ql. ... •..•.. do •..•..• 41 

1l/21-7Bl .... Sopt. 10 20 
19Q1. ... AU/i.12 10 
3013l .... . ..... do ....... 1} 

3QHl. ... ...... do ....... 8 
3201. ... . .. "do ....... 18 

1l/21>-1Ll. ... Apr. 23. 1947 11 
2Pl ..... July H, 1042 12 
3DI. ... ...... do ....... 8 
OIn .... ...... do ....... HI 

l1RI. ... .Tnne 1tl 11 

13Gl. ... ...... do ....... 7 
UGI. ... July 14 20 
27C1 .... ...... do ....... 18 

1l/21HJl. ... ...... do ....... 44 
OBL ... Aug. 12 39 
6L1.; .. ...... do ........ 112 
OPI .... • ..... do ....... 101 

1O/25-BPl .... June 17 84 
15Ql. . , • Apr. 23, 1947 151 
18Kl .... .. .... do ....... 14 
25M1 ••.. ...... do .. ; .... 15 
2GE1, , '.' July 14, 11142 10 

10/25-<27Rl ...• . .. , •. do .••... 11 
20A2 .... Aug. 12 13 
29Kl. ... July 14 11 
30Fl .... S0r,t, 10 13 
aORI. ... Ju Y 14 11 

31AI. ... ...... do ........ 14 
31Rl. " , ...... do ..... , . 13 
3201. ... .. .... do ....... 11 
33D1 .... .. .... do ....... 11 
35CI. .•. . ..... do ....... 10 
35Fl. ... .. .... do ....... 17 

10/26-7P1 .... Sept. 10 37 
9Rl. ... June 17. 14 

14Cl-31 •••• Apr. 23,1047 13 
UN' .... . ..... do ....... 15 
13G1. ... .. .... do ....... 14 

14C3 .... ...... do ....... 14 
15Gl .... .., ... do ....... 13 
IBF1 .... June 16. 11142 20 
18Fl. ... Apr. 23. 1947 22 
21Rl ..... ... , .. do ....... 13 

22Dl. ... Sept. 10. 19-12 14 
22El. ... .Tune 17 11 
22Jl . ... '"'' .do ....... 11 

22KJ. .... .." .. do ....... 12 
23R1. ... Jubr 1>1 10 

23Pi. ... .. .... do ....... 12 
23Rl. ... June 1, 1943 H 

l Sample taken ,,~ m",,"uremcnt site at 10/26-11N. 
, Swamp watc" north of Grnveyard SpringB. 

1.050 247 .. 
425 208 

66 900 HIO 
800 175 67 

1.100 179 1111 
140 73.3 61 

24.0 113 .. 
\l00 1(l7 
000 158 fi4 
000 158 Ill! 
075 170' .. 
875 105 .. 
050 150 
775 148 63 
675 135 

04. 1.200 189 

850 140 00 
1.000 237 .. 
1.400 217 .. 
3,000 443 .. 
1,650 202 .. 
1.950 299 .. 
3,950 5B1 .. 
1.075 205 

550 201 04 
900 1B8 ()2 

1.050 107 .. 
07,'; HH .. 
950 1(17 fH 
950 165 " 
925 100 .. 
775 16'! 
050 105 !l4 

1.000 171 .. 
1.100 183 .. 

940 145 
875 un 03 

1,100 172 .. 
1,150 178 .. 
1,250 213 07 
1.225 19.\ lH 

950 175 .. 
1.550 255 .. 

BOO 100 .. 
875 172 62 
800 163 03 

1.150 220 fi7 
875 237 08 
957 127 71 

925 197 " 

1.225 200 .. 
1,100 189 
1.150 199 71 
1.000 168 .. 
1.065 188 58 

925 171 68 



Copy of document found at  www.NoNewWipTax.com

62 CONTRIBUTIONS TO HYDROLOGY, 1948-51 

'l'AlILIilS. - Chemiwlanal1l86a of willi, spring, and 8~rlJam watel'lJ 
in the Cuyama Valley, Calif • ..:...contiilUed 

Total 8~eolllo 
Chloride hardneaa eon uctanoc 

Well Date of (CI) .1 C.COa (Iu1Ol at Tflmroerl'ltul'l! 
!l0. collection (ppm) (ppm) 26° 0.) OF.) 

1O/27-lIV •. ", Apr, 23, 1047 
3LL.'." Apr. 2S. 1042 

1101., .•• June 17 
12E2 ..... Apr. 23, 1947 
12J2 ..... Apr. 28, 1942 

1l/27-31EI .... 
31Ml ... , 

Apr. 23, 1947 
...... do ..... , • 

11/2S-17K~ .. , . ...... do ....... 

'Cuyamll River 'Water. 
, Green Creek water. 

20 
32 
t\O 
87 
'" 

224 
763 

lOB 

1,600 270 70 400 104 
1,760 270 . iii; 2,400 404 
1,250 207 611 

6211 327 64 
t\OO 284 66 

1,750 327 .. 

should deteriorate, owing to drawing in deeper water of poorer quality, 
then perhaps the rate of withdrawals would have to be reduced. 

QUALITY Qf WATER 

In 1942, 1943, and 1947, the Geological Survey collected for chemical 
analy"sis 66 samples of water from wells, streams, and springs. Two of the 
l1nalyses include all the more common constituents and the remainder give 
only values for chloride, hardness, and specific electrical conductance. 
The conductivity of water is an important characteristic because it·affords 
a rough measure of the concentration of the dissolved solids. Other 
agencies and persons have made available for study 29 detailed analyses. 
The available incomplete analyses are shown in table 8, and all other 
detailed analyses are shown in table 9. 

The analyses show that all the ground water has about the same general 
chemical characteristics, usually being rather high in dissolved solids. 
Calcium and magnesium sulfate are the predominant mineral constituents. 
In most areas of the valley, the waters are extremely hard, ranging in 
hardness from about 800 to about 1,200 parts per million. The few com
plete analyses available indicate that the concentration of calcium ranges 
from about 200 to 275 parts per million, that of magnesium from 50 to 
122 parts, andthat of sulfate from 750 to 1,500. Nearly all the waters are 
very low in chloride, ranging in concentration from 7 to 50 parts, except 
water from two wells in the extreme eastern part of the plain. The waters 
of the GraveYllird, Weir,. Turkey Trap, and other main springs have about 
the same general composition as water from wells and also about the same 
temperature (60" to 64°J:.·.), indicating that they are part of the same 
body. However, the Weir Spring and spring 1O/26-16Cl-at Cuyama 
ranch headquarters-have considerably higher concentrations of sulfate 
-1,500 and 1,850 parts per million, respectively-than the water in 
nearby wells. 
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The analyses also show, however, that, the waters differ somewhat in 
chemical composition throughout the valley. In the extreme western part 
of the valley, the chloride concentration is as much as 30 parts higher and 
hardness as much as 750 parts greater than in the waters in the eastern 
part of the valley, In one small area in about t.he middle of the plain, salts 
are said to have been concentrated in the soil, as a result of irrigation, to 
the extent that they are injurious to some crops. 

Some marked variations of quality occur at several places in the valley . 
For example, the water from welllO/24-19Fl is extremely high in chloride 
and boron, but relatively low in hardness. The concentrations are, 
respectively, 753, 12, and 444 parts per million. The quantities of chloride 
and boron are of the same order as in water from nearby spring 10/24-
20Ml. The well penetrates Tertiary consolidated rocks almost exclusively 
and the chloride and boron concentrations may be characteristic of the 
waters encountered in these rocks. The water from wells 1O/25-8Pl 
and 10/25-15Q1 has considerably higher concentratioIlB of chloride-
84 and 151 parts, respectively-than do those from wells in the main part 
of the alluvial plain. Similarly, water from well 9/26-6Ll and spring 
9/26-6Pl have concentrations of chloride amounting to 112 and 101 parts, 
l'espectively. All these wells are in or down gradient from areas underlain 
by Miocene marine deposits, and it seems likely t,hat. these rocks are the 
source of the higher-chloride water. However, the higher concentration 
in the water from welllO/25-15Ql may be due to some nearby source of 
strongly saline water. If so, further pumping in the area to the south and 
west such as to develop a broad cone of water-table depression in that area 
would tend to draw saline water down the hydraulic gradient into the 
pumped area. 

The water in the springs at the terrace front in sees. 11 and 12, T. 10 N., 
R.. 27 W., is very hard an.d has a higher chloride content than that found 
in most ,vells in the valley. For example, water from spring 10/27-12E.2 
has 87 and 2,400 parts per million of chloride and hardness, respectively. 
These concentrations probably largely account for the increase in chloride 
and hardness of water in wells immediat.ely north. 

Still farther west, the wat.er from spring 1O/27-3Ll, which is along the 
same general line of seepage as 10/27-12E2, oddly is lower in chloride, 
hardness, and ,electrical oonductivity than any other waters in the north
western part of the valley for which analyses are available. No explanation 
for this difference can be made with the few data now at hand. 

The analyses indicate that within the range of existing wells there is no 
deterioration of quality with depth. Nevertheless, in view of the several 
variations in quality discussed above, it would be advisable to collect 
samples of water periodically for analysis from selected wells in the 
principal area of withdrawal. 
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TABLE 9. - Chemical analysis in part8 per million, of well, 

{Includes two complete,Rnnl;ys", by U. S. Gaol. Survey and other 

Wen Source Date of 
no. collection 

7/23-1!lL", .•.. "' Ouynma River. nt brid~e on U. S. Highway No. 399 near Or.ena. May 12, 1943 
Sample taken ~ U. . Bur. Reclamation (No. 34); nnalyzed by 
Nat, Bur. Stan ards, San Frnncisco Lab. 

9/2·!-19Fl. .... ' , .. U. S. Fbre.t Service, Drilled damesti" well, 113 feet deep. An· 1942 or 1943 
..Iyzed bi! W. P. Kelley (No, 187). 

9/27--llIIl ......... Hill Bros. og Pen Sprin~An"IYBiB by Univ. California Citn'. June 7, 194() 
Ext"r. Sta" Riverside ( o. 3061, No.2). 

1O/2·1-19Fl ....... Em. 1. Mettler &: Sona, .well 4. Abandoned irrigation well. 811 Dee. 18. 1945 
feet deep. Annlyzed by Fr"nk Hornkohl Chem. T~ab. 

Do ..... , .. .... " .. , .. , .. , .. , .... , .. , .00, .. ".,. , .... , ... ,., ,.,.' .. , .T nn. I, 1946 
1O/25-lIlP1, ..... ' Adolph Kirnchenmann. Abandoned irrigo.tion well, 'U8 feet deep. "., .. do .. , ... 

Analyzed by W. P. Kelley (No. 178). 
10/24-201\11. , .. Owner not knnwn. Unnamed sprin~. Analyzed by W. P. Kelley 1942 or 1943 

(No. 182). 
10/25-22Hl. .. , .. Em. H. Mettler & Sane, well 3. Drilled irrigation well, 623 feet Aug. 4, 1945 

deep. Analyzed by Frank Hornkohl. 
1O/2fi-20A1 or 2, , , R .. B. Smith. Drilled domestic well. Analyzed by W. P. Kelley 1942 or 1943 

(No, 183). 
10 /2fi-30J' 1 ....... Adolph Kirschenmann. Drilled irri~"tion well,· 376 feet deep . .... .. do ...... 

Analyr.ed by W. P. Kelley (No. 179), . 
1O/25-30Rl ... , ... Adolph Kirschenmann. Drilled irril'laMon and domeetic "'ell, 372 .Tune 7, 1940 

reet deep. Analyzed by Frank Hornkohl (No. 1225). 
Do ....•... Adolph Kirschenmann. Drilled' irrigation well, 372 feet deep. 1942 or 1943 

Analyzed by W. 1'. Kelley (No. 177). 
. ..... do ....... 1O/2fi-31H 1 ...... , Adolph Kirschenmann. Drilledirri~ation well, 359 reet deep. 

Analyzed by W. 1'. Kelley (No, 1BO). 
10/2,>-3201 .. , .... W .• 1. Wylie. Drilled domestir. well, 2(N) feet ,Ieep. Analyzed hy · N~~."i" i942' 1O/2fi-32C2 ....... W. J. Wylie, Drilled irrigation well; depth unknown. Analyzed 

by W. P. Kelley (No.9). 
1O/25-33Dl ....... Adolph Kirachentnann. Drilled irrigation well, 354 feet deep. 1942 or 1943 

Analyzed ,by W. 1'. Kelley·(No. 181). 
10/2G-140l. 2, 3 ... H. S. RUBB.II. Graveyard Sprinl!;B. Analyzed by Univ. Calif"r- Feb. 13, 1934 

nia Citrus Expar.Sta., Riverside (No. 2410), 
Do ........ H. S. RusselL Graveyard ;;prin~ •. Analyzed by Uniy, California July 9, 1940 

Citrua Exper. Sta" RiverBrde(No, ::l{)(j7, No.1). 
1O/26--1t101 ..... , . H. S. Russell. Ouyama ranch house spring. Analyzed by Frank Mar. 20, 1947 

Hornkohl (No. 15, 1934).. . . 
1942 or 1943 1U/20-18Fl. ...... William Kirsuhenmann Estate. Drilled irrigation well, 240 feet' 

deep. Annlyzed byW. P.KeIley (No. 186). 
10/26-2201 ..... Goehring BroB. Drilled irrigation well, 407 feet deep. Analyzed by Nov.4,1942 

W. P. Kelley (No.8), 
1O/26--22El ....... Ed. Kirnchenmann. Drilled irrip:ation well, 514 feet deep. An- · ..... do .. ' .... 

nlyzedby W .. 1'. Kelley (N ti. 7). 
1O/27-3Ll. ...•... California State Hil,lhway Dept. spring zone. Sample taken by Apr. 28 

U. S. Geol. Survey; analyzed by G. J. l'etretic, U. S. Geol. 
Survey (No. 27, 413). 

June 7, 1940 10/27-12El ....... William I{irschenm!l.nn Estate. Drilled stock well, 248 feet deep. 
Analy.ed by Frank Hornlcohl (No. 1,224). 

10/27-12J1 ..... , William Kirschenma.nn E.t",te. Drilled irri~ntion well, 138 feet · ..... do ....... 
deep. Analyzed by Frank Hornkohl (No. 1,223). 

Do ........ William Kirschenmann Estate. Drilled irrigation well, 138 feet Mar. 20, 1947 
deep. Analyzed by Univ. California Exper. Sta., R.iver.ide (No. 
3,067, No.2). 

Apr. 28, 11)42 1O/27-12J2 ..•... , . William KiI'8chenmannEstate. Drilled irrigation well. 204 feet 
deep. Bam!>l. takenbyU, S. Geol;Survey: analyzed by G. J. 
Petreti., U. S.GeoL Survey INO. 21;425). 

June 7, 1940 1O/27-34D1 ....... Hill Bros. Domestic waR, Ana yu.d. w: Unlv. California Citrus 
Exper. Sta., Rlverflide ();fo. 3,061. o. 1). 

May 12, 1!l43 11/28-17K ........ CUd'amaRiver. at bridgeon State Route 160 below Oottonwood 
reek; Sample .. t .. ken, by U.S. B·ur. Reclamation (No, 35): 

analy.ed by Nat. Bur. Standards, San Francisco Lab. 
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spring, and stream 1vaters in the Cuyama, T'alley, Calif. 

analyooB in which live or more constituent. were determined] 

190 76 54 5.0 7.7 180 730 .5 7 

215 88 34 

146 57 150 

255 78 ,iii 

o 
o 
o 

213 

211 

214 

196 

238 

238 

252 

242 

242 

86 420 

84 60 

88 69 

92 54 

100 69 

93 52 

83 34 

50 184 

70 73 

o 

o 

o 

234.4 97 521 

o 
o 
o 

214 

257 

249 

70 27 ,13 104 

65 32 1.1 272 

358 

122 98 

114 86 

100 92 

36 75 2.6 0 

116 207 

o 

" 0 

o 

112 101 8,8 0 

60 326 o 

188 

560 

232 

217 
175 

222 

175 

168 

173 

752 

,104 

13 

36 

940 7Sa 

908 B05 
8'13 13 

605 669 

762 23 

752 10 

817 14 

193 838 III 

182 

180 
154 

190 

171 

226 

183 

775 14 

884 15 
517 17 

965 11 

819 13 

970 18 

887 17 

200 1,850 20 

194 1,140 14 

180 1,110 26 

156 1,070 8.9 

205 324 29 

156 1,210 45 

219 1,510 

220 1,630 43 

168 1,150 21 

213 1,540 50 

5.1 260 1,500 95 

0.1 

.33 

.. 12 

.3 

.3 

12 
.32 

.lfl 

.3G 

.21 

.27 

.41 
,01 

.24 

.35 

.27 

.27 

.30 

.5 

o 1,300 

3,070' 

III 766 

.5 1,930 

2,800 

65 

787 

398 

599 

H1 80 

'180 79 
!lS7 9.5 

885 51 

896 7.6 

872 11 

895 t4 

870 

867 12 

1,000 13 
401 

976 14 

970 7.0 

810 

892 

982 

1,180 15 

1,110 19 

1,030 21,0 

408 

1,060 

1.030 

1,370 

1,140 

1,140 
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LOGS OF WELLS 

Table 10 contains the available logs of water wells in the Cuyama 
Valley. In addition to the material penetrated, the table also gives, 
wherever known, -the casing size and perforations, the yield and draw
down, and the static level when drilled of each well listed. 

TABLE IO.-Logs of wells in the C1Lyarna Valley, Calif. 

[Stratigraphic correlations by J. E. Upson and G. F. Worts, Jr.1 

9/24.I9F1, U. S. Faroet Servioe, Cuyama ranger eLation. On alluvial plain, about 1.6 milee northw .. t of 
Ventuoopn. Altitude 2,755 feet. CaBing lO.inoh, perforated 85-113 feet. Domeetio and etook well. Drilled 
in alluvium. ' 

Thioknea. Depth Thickn6B8 Depth 
(feet) (feet) (feet) (feet) 

Soil, brown ..........•...... 27 27 Gravel, coarse, water-bearing 3 77 
Gravel, fine, dry ............ 37 64 Sand" c.oarse, water-bea.ring,. 8 85 
Gravel, fine, "small water Gravel, fine, water·bearing .. 6 91 

eoopagcH
, •••• , ••••••••••• 3 67 Clay and gravel, dry ....... 6 97 

Gravel, fine, dry ...........• 7 74 Gravel, fine, water·bearing .. 16 113 

9/24-30B2. W. W. Johneon. On alluvial plain, about .07 mile northwest of Ventuoopa. Altitude 2,830 
feet. Log reported by owner. CBBing 10·inch, perforated 50-169 feet. Yield in 1946 about 900 gallone a 
minute with drawdown of 10 feet; etatic level about 39 feet below land surface. 

Thicknees Depth Thiokness Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental deposita (1) 
Sil t and ennd ....... , . 50 50 Clay, sandy ....... , .. 11 180 
Sand Bnd gravol 1 ilgood" 119 169 Quickeand ........... 10 100 

9/26-111. G. E. Cawelti. On alluvial plain, about 3.5 mile. northwest of Ventu.apa. AlMtude 2,655 feet. 
Cnaing 8·inch, perforated 338-368 feet, Stock well. Drilled in alluvium !lnd older oontlnental depoe;te, 
undifferentiated. 

Thickness Depth Thicknes. Depth 
(feet) (feet) (feet) (feet) 

Alluvium "nd older continental Older continental deposita: 
depoeite, undifferentiated: Sand, gravel, and boul-

Sand, gravel, and boulders : dere;ws.terMbso.ring.' . . 13 347 
occrulionallaye .... of clay Clay, yellow ....... ' .. 2 349 

Clay, Btioky, dark ... , .. 328 328 "Shale," muddy . .... , . 9 358 
Gravel ....•. , ........• 2 330 Sand and gravel ...•... 8 366 
Sand, hard .....•...•... 2 332 Clay, eandy, light- 2 368 

2 334 colored ............... 
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'l'AllLlil 10, - Logs 0/ wclll! j:n the C?iiyama l' alley. CaNf.-Continued 

o/.26o a.Dl.' a.E .. Cawel.t.I.' On ... alluv .. i .... 1Pl ... !n, about 5 miles ~outh.aat of C\I~I\!TIa. Altitude 2,-108 feet 
CBlIlnl!6-lntili, ;perlore.ted 1~S-240 foot; Dorneatio'And stook well. Drilled In 'lIl1uvhlltl, terrao~ dnpo8ito, 
!lnd older ooXlt,nentll.l depoelts, undiff.rontint~d. 

Thiokns$! Depth Thlokne8el DoptJl 
(feet) (fcet) (foet.) (foet,) 

Alluvium, terrace deposits,and Oldor oontlnon till deposits: 
!lIds. oontinental depOllitl! Oravei, ooane, dry ..... 7 l\l'T 
undlfl'ol'lll'ltlillted: No reoord Gr"vel,colllno, wliter-(btmll '. of ... lIuvlllm .. nd bearil'" .. , ............ 14 liD terr .. ee deposit. prob .. bly Gravel. OOllrOQ, "nd 

within thl. unit) . , •• , .. , 1110 100 boulder ............... 39 2110 

9/20·4J1, J, G, JilmQ. In Saliobury Canyon, about 4 mn •• 8ot\thweot 0; CuyamA. Altltooo 2,r,75 ieet. 
Clllling 6·lnch, perforated 57-3117 feet. DOm08blo .. nd .took wen. 

ThiolenesR Depth Thloknoe8 Depth 
(fee~) (feet) (feat) (Ieet) 

Alluvium: Older continental dopoeit",: 
Soil ........... , ...... , 3 3 Sand, hard ........•... 3 200 
SlIndll.nd gravel, brown 7 10 Clay and ... nd ...•.•... !I(l 260 

Olde. oontinent"t depoeito: Oiay, hard, yellow .. ' ... 23 283 
, yellow .. , ........ 10 20 SlInd. water.booring .... 12 295 yellow, and boulders 18 as CilIY, yello,,· .......... 2 207 

hl1l'd, yellow, lind SlInd, wllt.er·ben.rlnll. 
Band, ........... 27 66 IInbout 3 gpm" . : .... [, 302 

ClBY, yellow ... , ....... 20 B6 Clay. yellow, " , _ ..... 2 304. 
Clny, yellow, f'nrl streo.k. Sa.nd. wator·boarin" .... 1\ 309 

of ... m!. . ""'" .... 112 197 0111>, .....•. , ..••••.• , 18 321 

10/24.10F1. Em. H. Mettler & Sane, well 4, On alluvial fan, lIbout 8 mil .. ea.t of Cuyamn. Altitude 
2,680 feet. Cuing 16· to lO-inoh, per/orllted 29-811 feet. Water level 85.36 leet bolow top of CMil1g on 
Oot. 2, 1946. UnuBed gravel·pn,oked irriglltion well. 

Tlliolmesa Depth Thiolmees Depth 
(feet) (Ieet) (foet) (feet) 

Terrace deposita: Surfnoe sand Pre·Pliocene oontinental 
and Ftrllvel ................ 15 16 de~OIlit .• : 

Pre·PI ooone' oontinent"l and, grnvel, nnd 
deposits: boulder •... , ........ 170 -nO 

Sand andgravo\ •...••.. 210 225 Gravel nnd boulder •... 7[, 48& 
Clay, .andy ............ 15 240 CI~~;,fJ:r~~I: ~~d ...... , 190 67& 

Gravel 'and boulder •... 136 an 

1O/25·14QL.lilm •. H.Mettler &. Sons, well 2. On alluvilll fan, nbout 6 mllet! enat of CUYIlJIl8. AWtudo 
2.430 leet. 0I111ing-1&lnch"perfornted.138-500 leet.WaterleveI155.11 feat below top of Oll8inll on Oct. 2, 
1046 .. Unused:gravel'paeked 'irrigation well. 

ThiokneBJ! Depth: Thielen."" Depth 
(Ieet) (foot) (feet) (feet) 

,---
Alluvium: Pre·Pliooone continentnl 

Surface .",nd .•.•..••... 42 42 de~08ite (?): 
Sand, gravel, lind boulders loa 145 andy clay n.nd .tro"ke of 

gravel ............•. 210 31i5 
Sand, gravel, nnd 

bouldere .........••. 151 006 
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TABLE lO.-Logs of wells in the Cuyallw Valley, Calif. - Continued 

l0125-19PL Adolph KIroOhem,{B.nn. On alluvial. Plain. ' a. bout 1.7 .. milllS 80.U. theaBt. of .CUYllma .. Altitude 
2,295 feet. Cuing 1a-inah, perforated 118-142, 148·154, 160-166, 172-178, 184-190. 196-232,244-250 
202-'268, ~74-280, lind 286'-340 feet. Water level 34.47 feet below top of oaaing on July 14, 1942. Abandonee! 
irrigation well.· 

ThiokneaB I Depth ThicknellB Depth 
(foot) (foot) (feet) (foot) 

Alluvium and older oontlnental Older continental depooita: 

de~~rl~' .U.~~i~.e:~~~i.".~~: .. Clay, eOondy, gmvel Oond 
14 14 houlder •......... '" 11 144 

Sand ...........•.•.... 3 17 Clay, sandy, and.grOovel. 57 201 Clay, .andy, hard ....... 25 42 Sand and f,;avel ....... 0 207 Clay, brown .•......... 18 60 Cl~y, BAn y, tJ.'l,d gravel, 
Clay, ."ndy, and gravel, ' free streaks ....•. , 23 230 l-IfreeH

• , ••••••••• , • , • 4. 114 CIRY, sandy ........... 10 240 
Clay, sandy .....•.... ,. !l 73 Sand and ,frrr.vel ....... 6 246 
Gravel. ....•....•..•.. 4 77 Clay, .an y, gravel and 
Clay, .andy,and.gravel 10 187 boulders .......•.... 38 284 Clay and small boulda .... 7 94 Clay, sticley, .......... 5 289 Sand, gravel. and boulders 4 98 CI¥:y, Bandy I tJ.~,d gravel, 
Bouldere ............... 3 101 free streaks ""'" 31 320 
Snnd and boulders •.•... 14 115 Clny, sandy, gravel and 
Snnd .....•............ 5 120 boulders ....•....... 35 355 
Sand, grnvel, nnd boulders 13 133 ,Clny, Bandy ..... , .... , 29 384 

CI~y, Bandy •. a~,d gravel, 
8 392 free streak. ., ..... 

Clay, sandy, gravel and 
boulder., .. , ...•... , 19 HI 

Clay, sIlondy ....•...... 7 418 

10/25-20H1. H. S. Ru.sell. On alluvinl plain, nbout 3.3 mile ... ,.t of CuynIDa. Altitude 2,335 feet. 
Cnaing Ie.. to lO-inch, perfornted 108-656 feet, grnvel-packed. Yield in 1946 on test 4,400 gallon. a 
minute with drnwdown of 13.9 feet; static level nbout 59 feet below land surfnce. Drilled in alluvium nnd 
older continental deposits, undifferentiated. 

Thiokness Depth Thicknees Depth 
(feet) (feet) (feet) (feet) 

Sand and coarse gravel. ..... IB7 187 Gravel, coarse with Some clay 41 62(l 
Clny Bnd coarse gravel. .••.. 248 435 Gravel, coarae .........•.. , 22 648 
GrBvel 1 coaree ........•... ' .. 150 585 Cray and coaree gravel. ... , . 8 656 

1O/25-21GL Em. H. Mettler & Sons, well 7. On aUuviaiplain,nbout4 miles enat of Cuyama, Altitude 
2,357 feet. C!llling16- to HI"inch, perforated 108-348,and304-655 feet, gravel-pac!ted. Yield in 11146 about 
2,000 "nlloM e. minute with drawdown of nbout 15 feet; static level 77.41 feet below Innd-sUl'ft\Ce datum 
on Jnn; 29, 1947. Drilled in alluvium and older continental deposits, undifferenti"ted. 

Thickness· Depth Thickness Depth 
. (feet) (feet) (feet) (feet) 

Sand "00 conroe gravel .•.... 234 234 Gravel, coarse .....•.••.... 111 492 
CI"y "nd coarse grnvel with Clny "nd coarse grnvel. .. .. 75 567 streaks of sand .... , .... , . 80 314 Sand and conree gravel ..... 51 61B Clay nnd Coarae gravel .. , ... 67 381 Gravel, coarse .. , .....•.... 39 657 

10/25-22El. Em. H. Mettler & Sane, well 6. On alluvial plain, about 4.3 mil"" east of Cuy"mn. Alti~ude 
2,368 feet. CB.I!ing16dolO-inch, perforated 108402and40S-'a55 feet; gravel-nacked. Yield in 1946 aboul> 
2,500 gallona a minute with drawdown of about 5 leel>; staMc level about 90 feel> below land surface. 
Drilled in nUuvium o.nd older continentnl deposita, undifferentio.ted. 

Thickness Depth 
(feet) (feet) 

Sand llnd coarse.gra.vel ... , , , 19 19 
Sand and boulders .......... 17 ail 
Sand and COBree grnvel .. , ... 7 -13 
Sand Bnd boulders .......... 57 100 
Sand nnd coarse gravel ...... 59 159 
Sand and boulder., ......... 07 226 
Sand and coarse gravel ...... 103 329 I Sand and bouldera ...•...... 51 380 

Band and coarse grave) ... , . 
Snnd and boulder., , ' , ..... 
Sand and t:oaT8C gravel. , . , . 
Sand and boulriers ...... 
Sanri !lnri boulders with 

streaks of clny, .. ' ... , ' 
Sand and coarse grave) ..... 

Thielene •• 
(feet) 

30 
40 
25 
39 

91 
54 

Depth 
(feet) 

41 
45 

o 
o 
5 
4 

47 
51 

60-" 9 u5 
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TABLlillO.-L0!78 of well« in the Cuyama Valky, Calif. - Continued 

10/25-22Ml. Em, H. Me~tler,& Sonn, well 3. On alluvial pla;n, about 5_!UilC!least oICuyan'!'. Altitude 
2,372 feet. Calling 1tl-to lO"nch"perforated B4-u23'feet:gravel-paeked. 'Y .eld,.o. 1946 nbqut 2,,500 gaU.ona 
"minute ,\\.jth drawdown of .. bout 5 feeti.Btatic level about 92 feet below lnnd' surisce. Drlll~d m "lIuvnun 
and older continental deposits, undifferenti"ted. 

ThiclcneBB Depth Thiekne •• Depth 
(feet) (feet) (fcc~) (feet.) 

Clay. 8!muy ............. 20 20 Sand, gravel, 15n 3M 
SImd, hard, nnd gravel Gravel nnd 

623 boulders.. . ........... ISO 170 .treakB of 250 
Clay ............. , ....... 35 205 

10/lI5-22F1. Em. H. Mettler & Sons. well 5. On alluvial plain. about 4.8 mil.'r"natof Quy'!olll'" Altitude 
2 392 feet.CnBing Itl-to 10-inch, perforated 108402 and 408-655 feet; gravel-packed. YIeld m 1946 nbout 
2:500 gallone a. minute with drawdown of about 6 fee.t: Btnti .• level about 98 feet below Innd Burfa.e. 
Drilled in alluY-lum nnd older contlnentp.l depoolts, undlfferentmted. 

Thickness Depth Thieknen8 Depth 
(fee~) (feet) (feet) (feet) 

Sand and coaree gravel ..... 50 50 Gravel, coarae ....... 8t're~ke 147 002 
Gravel, coa.rSe .... , .... 8t'r~sks 107 157 Gravel, conrBe. with 

6fM Gravel, COBrse, with of clay ................ , 58 
of clay ............ ' .... 298 455 

10/25-23El. Em. H. Mettler & Sons, w.elI 1. On nlIuvinl plain, about. 5.6 mile. oost ~f C,\yama. Altitudo 
2,397 feet. Cnain!, 16- to Ill-to lO-inch. perforated 175-810 feet; gravel-packed. Y,eld m 1945 ~n ~t 
1,394 Ilnllons a nllnutew\th drnwdown,(lf 29, f,,!,t; .tat!c level about 106 feet below land surfne •. Drllied III 
nUuvium and older continental depoalta, undIfferentIated. 

ThiokneBl! Depth Thickness Dept!, 
(fee~) (feet) (feet) (feet) 

Surface soil. ............... 52 52 Sand, hard, with .tre .. l,s of 
Sand, gravel, nnd boulders .... 150 202 clay ... "., .... , .. , ..... 72 558 
Sand. gravel, and boulders Clay, .andy, with .trcaks of 

1.2 BOO with strt;aks of clay .••..•. 128 330 gravel ........ , ... , .... , 
Sand nnd !""vel, hard, ...... 50 380 Sa.nd,/lravel. nnd boulder •... 40 610 
Clay. san, and grnvel .. , .. 55 435 C1o.y. Band, and gra.vel .... , 107 7-17 
Clay. SD.I}d.1 grewal, and Sand, grnvel. and boulders 63 810 

boulders. . .. , ......•.... 51 486 

10/25.26lilL Fa.t.her Forde. On nlluviaLp]ain, about 5.7 miles eaet of CUY"'Pa. Alt[tude 2,435 feet
i Cnaing 16-inch perforation. not known. Yield in 1946 on test 2,008 gallons a mInute WIth drawdown.o 

6.4 feet; static ievel about 155 feet below lnnd surface. Drillecl in .. Iluvium nnd older continental depOSIta, 
u,ndifferentintad. 

Soil .. , .................. . 
Gravel and boulder" ...... . 
Sand. sticky ............. . 
Gravel, wat~r-hen,rjng .....• 

8~~~~i, ·~~t~·r:b~~;i~·g·:.' : : : : 
, Clny and boulder.. hard ... . 
Gravel, wa,t.er~bcllrring ..... . 
Boulders ................. . 
Grnvel, wa.ter-beflring ..... . 
Clny .......... , ......... . 

Thiclcneee Depth 
(feet) (feet) 

40 
91 
2!l 
36 
40 
55 
27 
5 
7 

42 
7 

40 Gr"vel. water-benring .•... 
131 Sand.tone, .... , ........ . 
100 Gravel, water-benring .... . 
196 Clay ........ , .... , •..... 
236 Gravel. . . . . . . . . . . . . . .. , 
291 CI .. y •........•.......... 
318 Clay, sandy" ....... "',' .. 
323 Sand. "poor" (not Wllter· 
330 be"ring) ..... ' .. , ..... . 
372 CI"y and "poor" ennd .... . 
379 Sand. wnter-be .. ring ...... . 

4,0 
7 

;)1 
Ii 

J6 
Ii 

62 

J5 
.34 

233 

Deptb 
(f""t,) 

578 
612 
845 
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10/25 ..•.. 27.0.1 .•. swannr' 3Y.ell 1. On alluvial plain,. about 5 mu"", ...... t of Cuyama. Altltlld. 2,420 f •• t. 
Cllldng.16. !'<> 10.inoh. perforated 119;-400 and 41Q'-665 feet, ji;rayel.pa.cked. Yield in 11147 abOllt 2.500 
pllpna a "!lfiute; .drawdown and .tat,C level not linown. Drllled)n alluvium and older continental de. 
p08.t.... undlfl'ersntlll.ted. . 

Thiokn_ Depth Thickness Depth 
(feet) (fe.t) (feot) (feet) 

S"nd with Borne gravel ..•.. 121 121 Clay and gravel. .•....•.... 103 049 
Gravel with straaks of clay .. 292 413 Sand "nd~r&v.I" ...... , ... 117 666 
Gravel ....•.... ,." ,""" 33 446 

lO/25-30El. ,Adolp~ Kirachenmann. On alluvial ran, "bout 1.6 miles southeast of Cuyama. Altitude 
2l341i feet. CaBm" 14~m~h, p.rfl)rat.d 138-381 feet. Water level 81.84 feet helow top of easing on Sept. 
Iv. 1942. Abandon.d .rngatlOn w.11. 

Thioknes8 Depth Thiolme •• Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental de~o.it. (1): 
Boil .. , .•.......•...••. 52 62 S&J1d and 00 bles l\8 
Sand ",nd boulders as ;!luoh "'" 3 Inohe. In 

muoh M 8 inohe. ill l,lIn.ter ...... , ..... 1 218 
diameter ...•..•..•• ,. 16 68 Sand, pe,oked .. , , ..•... 1 219 

Clay, IlandYbtoft, red., •• 8 76 Sand ",nd cQpbleB .,. 
Sand N:d co I •• lUI'muob mlloh M 4 inohes in 

&8 2 nohes In diameter. 2 78 diameter .... ; •... , . '. 4 223 
Clay, sandy, red .•••. , •. 27 105 Clay, 8 .. lldl' brown." .• 28 251 
l3and'a\ld· Birave! 811' much O.W, to~, gr~h ...... Ii 250 

"'" IlnGh mdlallle!ier ... 3 108 Ol"y,. r Wit grlty 
Clay, Bandy, red, . ; ••.•. 41 149 streaks •....• '" .... 7 263 
S",nd, "muddy," e,nd Sand and grllvel. .. , .•. 3 266 

ooi:)i:)lea I\B mlloh 118 Clay, t.ou~h, brown .... ; 37 303 
6 Inoh ... ill dlam"ter ... 12 lal S"'nd an oobbles 1\8 

ClIloY, a&ndy, red. , , . , ... 6 H17 muoh "'" 3 Inoh"" In 
Sand, "muddy," and diameter ... , .. ,.,. :. 5 308 

gravel ... I ! •• ~ • r ••• , , a 175 Clay, "lindy, with gr",ve\ 20 328 
Clay, .",ndy, red ........ 3 178 Clay, tough, red . . ..... 5 333 
_Sand, OI muddy,lf a.nd Sandt ooarse, ....... , , 2 335 

oobbl.. aQ muoh as Clay. sandy, ro(\ ....... 2a 368 
3 Inoh •• In diameter ... 4 182 Sand,oo"'~B .... , ...•. 2 360 

Oldor oontinental depo.jts (?): Sand, packed .......... 45 405 
Clay •• andy, tough, hrown ...... ,11 193 Clay •..•.. :,.: ....... 5 410 
Clay, .",nd". hard ... , ... 24 217 Clay, toU:!ch, red ....... 7 417 

Sand. pac ed .. , ....... 7 424 

1O/25-30Fl.. Adolp~ lClrsohemn"lln. On alluvial fan. about 1.1l miles aouthea.t Qf Cuyama. Altitude 
2,320 foet. ClI8l1)g 16-lnoh, perforated 124-160 170-187, 196-202 229-232 24Hi50 265-268 274-313 
and 332-370 feet. Yield In 11146 on I.e. I. 2,223 ""hOM & minute with 'dr .. wdow~ of &bout 64 feet' Jtatio level 
about 52 feet below top pf cMinl. " 

Thioknc6B Depth Thiokll ••• Depth 
(feet) (feet) (fee~) (feet) 

Alluvium: Older opntinental depp~lts (7) : 
Soil .. , .....•••.••...•. 15 15 Se.nd, not water.hearin". 17 227 
Sand, p",oked. non water- Cbw, ............ , .... 16 246 

bearing, , .. , .. f 1 , • r •• 17 32 Sall<iand gra Yllj .. , •... 11 24a 
Sand, Hf~eeH •• I ••• , •••• 3 85 Ola;v:witl> .tree,1iIi of Blind 12 ~~ Sand,. packed, not Wllter- OIM'.". b" .......... +4 bear)n3······,·, t.· I' 62 97 fij .. ndand oulders., •.. 

i~ 
282 

S .. nd I'n boulder.,., •.. 64 161' 0lil.ywitll~trelloksof !land 2116 

Older continental depoi!lts (?): 
o It~w!th Btreak/i pf ah"l. g aa5 
BQ~J~f!I'lI.''' .......... a41 

Ol~y, .. 'Ior",. ". II 170 fijbllt~;with ~ja:eali:~ of .",nd l~ aM 
Sapq Ide .. ;' .. " . 10 180 j3AlI .' jlnd bouJ<leM •••• ; )~ 311~ 
Clay 8tre,,~ of !land 3Q 21Q Grav,l, cllment<!d •••••• ~76 
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10/25-30R1. Adolph Kirschenmann. On alluvi,,1 fan, ubout lUl mil"" 9O\\theaat of Cuyama. Altitude 
2,360 leet. ClIIIing14cineh. ,perforil.tedl20-14<l Bnd 192-361l feet. Yield in 1945 on test 1.198 gall one a 
minute with dr .. wdownof.1·!.7 feet; statio level "bout 100 feetbelp'" In no Burface. 

Alluvium: 
Soil. .••......•........ 
Sand and boulders ..... . sm. packed .... ,., .... . 
Sllnd, gravel. and boulder. 
CIIlY. silty, soft ......... . 
Sand,-. gravel, and boulders 

Older continental deposits (?): 
Clay, yellow .. , ..•...... 
Clay, Bandy, Boft ...... , . 
CIIlY. tough, yellow .. , .. . 
ClaY'fso.ndy, 80ft .... , .. , 
CIIlY. tough ........... . 
CIIlY. Bandy. eoft., ..... . 

Thickness Depth 
(feet) (feet) 

30 
5 

28 
11 
25 
39 

132 
3 
4 
1 
4 
1 

30 
35 
63 
74 
99 

138 

270 
273 
277 
278 
282 
283 

Older continental (Jcpo.it. (1): 
Clay. tough. yellow .... . 
Clay. sandy, Bolt ..... , . 
Clay. toup;h, yellow .... . 

g:~: ~~~~r,: .B.Of~::::::: 
Clay f aanay, Boft. , .... . 
CIIlY, tough. yellow .... . 
Gravel and bouldel'O ... . 
Sandstone ... , .... , ... . 
Clay l Bandy, .. ,., ... , 
Clay, gray,. ,.", ... ,., 
Clay. tongh. yellow .. ,. 
Sand, gravel ... nel 

boulder •............ 
Clay. tough, yellow ... , . 

Thicknes" Depth 
(feet) (feet) 

4-
1 
1 
1 
1 
1 
3 
3 
1 

13 
2't 
12 

5 
12 

28, 
288 
202 
29~ 
291 
208 
301 
304 
305 
31B 
3-12 
3.;'1 

350 
372 

10/25-31B!. Adolph Kirsebenm",nn. On alluvit\1 fan, about 3 mile. Boutheast of Cuyam&. Altitude 
2,398 feet. Casing 16-1nch. perforation. not known. Yield in 11115 on test 642 gallons" minute with drt\w
down of 36.6 feet; static level ",bout 126 feet below land' Burlnee. 

Thickness . Depth Thicknooo Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental deposit. (1): 
Soil ... , ............. , . 15 15 CIlly ................. 4 224 
Band, not water-bearing .. 121 136 Clny and sand ......... 12 23(\ 
Sand. free ......... , .... 10 H6 Sand, not water-bearing, 30 200 

Older continental d"poeit.e (1): CI .. y, ............... '1 270 
Clay, snndy .. , .. , ...... 24 170 Sand nnd boulders ..... 6 27Ci 
Sand. free ......... , .... 10 180 Sand. not wat.cr-bearing, tl 282 
CIIlY, "nndy ....... , , ... 7 187 CI,,), and boU'ldero ...... 15 297 
Sand .. nd bouldero ....... 7 194 Sandstone., , .. , ....... 7 304 
Clay and annd. not watcr- Gravel. cemented ...... 6 310 

beo.ring .......... , ... , 11 205 Sand nnd boulder .. , .... 10 320 
Cap rock .............. 3 208 Clay. sand. ",nd bouldem. 20 3·10 
Clny and boulders ...... G 214 Sand, fine ... , ....... ,. 10 350 
Sand. not wllter-bearing., 6 220 Snnd, not water .. benring. 9 350 

1O/25-31H2. Adolph Kirnchenrnnnn. -On aliuv;al fOon, about 3 mile. eoutheaBt of Cuynma. Altitude 
2,4.04 feet. Casing 16 .. inch.perforated 153-300 feet. Yield in 1942 about 450 galiono .. minute; drawdown 
and .toti. level not known. Well caved and ",bnndoned abnut 1944. 

Thicknena Depth Thicimen. Depth 
(feet) (feet) (feet) (foot) 

Alluy;um: Older continental deposita (1) 
Silt ............... 150 150 Gr",vel and boulders ... 2 290 

Older continental deposita- (if Sandstone ...... , ..... 6 305 
Clay, tough. . . • .. . .•. 7 157 Clay ......... , ..... " 75 380 
Sand; ................ 2 159 Clay. Boft ..... , .. , ... 7 387 
Clay .................. 138 297 Clay ... , .. , ......• ,. 17 401 
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10/25-32C1. W. J. Wylie. On a[\uvial fan. about 3.1 mil"" south"""t of Cuyama. Altitude 2.375 feet. 
Ca&'ng 6-incb. perlomtion. not known. Wa.ter level 113.16 feet below top of eBBing on July 14. 1942. 
Domestic well. 

Thickness Depth ThickneaB Depth 
(Ieet) (feet) (feet) (feet) 

Alluvium: 
Sandy loam .•........... 75 75 Older continental deposita (1) : 
Sand and gravel, wllter- Gravel. fine ..•........ 5 147 

bearing .......... ','" 10 85 CIIlY and muck ........ 47 194 
Gravel, good .......... , 20 105 Sand a.nd "good" gravel. 6 200 
CI"y and Band .......... 35 140 Gravel} "good" ~ ....... 1 200 
GraveL .......•........ 2 H2 

10/25-33Dl. Adolph Kirochenmllnn. On alluvial plain, about 3.9 miles southe""t of CuYa.ma. Altitude 
2.405 fcct. CBBing 16-inch. perforated 156-351 leet. Yield in 1945 on teet 1,525 !Iallon. a minute; drawdown 
not known; etatic level rougbly 130 leet below land Burface. 

Thickness Dapth Thicknees Depth 
(feat) (feet) (Ieet) (feet) 

Alluvium: Older continental depoBits (1) : 
Soil. .................. 60 60 Cb"ia'v~tn~:d r:;'id.~~· ~ 3 226 
Sllnd and boulder. aB 

Il!Uch ... B inches in much l\B 6 incbeB in 15 241 
diameter ............ 82 142 diameter ............ 3 244 

Older. continental depooite (?): Clay. red ...•......... 
Clay. Bandy. Boft .•...... 11 153 Gravel and cobble. aB 41 285 
Grav.l and cobble. ... much 118 3 inche ....... 12 297 

much l\B 4 inches in Clay. red ..........•.. 
diameter ............. 4 157 Gravel and boulder. as 

Clay, tough. red ...•.... 14 171 much BB 6 inches in 16 313 
Gravel and cobble. BB diameter ............ 4 317 

much "" 2 inches in Clay. red .............. 
diameter ............. 4 175 Gr6vel and cobble. IlB 

Clay. red .............. 2 177 much as 3 inches in 7 324 
Gravel "nd bouldere n.a diameter ..•......... 6 330 

much ... 6 inches in Clay, tough. blue ....... 
diameter ............. 6 183 Gravel and boulders ". 

Clay. Bandy, red ......... 12 195 much ... 8 inches in 24 354 
Gm vel and boulder. nil di6meter ....•.....•. 

much a. 6 inches in 
di&meter ............. 28 223 

10/25-3501. H. C. Faulkner. On ailuvi61 plain. about 6.1 miles eaBt of Cuyam!l.. Altitude 2,·185 fe •. t. 
CBBing 7-inch. perforated 196-236 feet. W!l.ter level in ·1942 about 196 feet below land aurfllce. DomeBt,. 
well. Drilled in alluvium and older continental depoBits. undifferentiated. 

ThieleneBB 
(feet) 

Soil....................... 1 
Boulder.................... 1 
Clay, .andy. . .. . .. .. . .. . .. • . 7 
Boulders................... 1 
Clny •• "ndy................. 42 
Sand and gravel............. 17 
Boulders.. .. .• ....••...••. 10 
Grav.I..................... 12 

Depth 
(feet) 

1 
2 
9 

10 
52 
69 
79 
91 

Thickness Deptb 
(feet) (faet) 

3 94 
5 on 

CI6Y, yellow .............. . 
Gravel ................... . 
Gravel and boulders ....... . 37 136 

20 156 
16 172 
12 184 

Gravel with BtrenkB of clay .• 
Clay. yellow .............. . 
GraveL ................. .. 

12 196 
40 236 

Clay. yellow .............. . 
Gr6vel. ..... ; ............ . 
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10/2.6.9Rl. H. S. RUaB.ILOn llihivial ,pl"i". nbout 2.5 mile. northwest of Cu}·nmn. ;<\Iti~ude 2. 135 feet. 
Caeiilg 14·inch. perfor!'ted 42-84, 123--168. 177-1~6. 192-198 and 204-218 foot. Ywld m 1946 on test 
726 gallons" minute WIth drawdown of 38 feet; statIC level 41.5 feet below land surface. 

Thickness Depth ThickneBB Depth 
(leet) (feet) (fe,,~) (Ie.t) 

Alluvium: Alluvium: 
145 BoiL .......... -...... ~ . 24 24 Clay and bouldcre ...... \J 

Clny ................... 4 28 S"nd nnd grll vel. ...... 9 ts,! 
Sand Rnd boulderc ....... 12 40 
Gravel. cemen ted ........ 8 48 Older continental depoBita: 

5 15g S .. nd llnd boulders ...... 12 60 Cl .. y ............ , ..... 
Gm""I. cemented .•..•... B 68 S .. nd and gr,wel ....... 2 101 
Sand and gr,w,,!. ........ 14 82 Clny, blue ............ In 180 
Clay ................•.. 10 92 Sand. gravel. and 

S 188 Clay, Bandy ............ 9 101 boulder .............. 
S,md. fine ............•. 13 H4 Clay. blue ............. 10 20·1 
CI .. y and boulders ..•.... 4 118 Gravel and bouldere .•.. 4 208 
Sand and gravel. ........ 8 12f\ Clay .. nd boulder •..••.. 4 212 
CI .. y .................. 7 133 Gravel, cemented .....•. 7 21(1 
Sand "nd gr,w,,1. ........ 3 136 CI"y and boulden., not. 

3 222 water-hearing ........ 

10/26-9R2. H. S. RUll&ell. On alluvial plain. about 2.5 mil"" northweet 01 Cuyam ... Altitude 2.135 feeL. 
Cnsing 14-inch perforated 33--54. 97-111. 118--131. 155-168. and 175-212 feet. w .. tor level 29.85 feet 
below top of cuing on June 17 1942 Abandoned irrigation well . 

Thickness Depth ThicknesB Depth 
(feet) (leet) (feet) (feet) 

Alluviunl: Older continent .. l deposita: 
26 202 Clay ... ; ...... ; .......... 33 33 Gravel, "tight" ........ 

Gravel, Iree ........... 15 48 Clay ................. , 28 230 
Gravel, "tight/ t 

••••••••• 6 54 Clay with Borne gravel. . 10 210 
Ctn.y, bl!!c an,;i brown .•.• 45 99 Clay. blue ............ · 10 250 

10 109 Clay. brown ........... 25 275 Gravel, Cree ......•... 
14 289 Clay ............... · ... 11 120' Gravel. tight .......... 

Gravel, "freel! ........ 9 129 S,md and boulde,.., bard 31 320 
Clay. brown ......•.... 15 335 

Older continental depooits: Clay, Bandy. red ....... 20 355 
5 360 Clay ................... 28 157 Cia:\" .ticky. brown .... 

10 370 Gravel. ............•... 9 166 Clay, blue ............. 
Ch'y ................... 10 176 CI"y, sticky, brown ..... 10 380 

10/26-18Fl. WiIIi"m KirBchenmann Estate. On alluv;al f"n. about ".6 milCBweBt of quYama. AI~~tude 
2,090 feet. Ca.ing 14.inch, perforated 58-237 feet. Yield in 1946 "bout BOO gallons .. mmute; drn'il own 
not known' .tntic level about 55 reet below land Bur face 

Alluvium: 
Soil ....... _ .......... . 
Boulder. "" much 118 8 

inches in dinmeter not 
wo.ter~be(\ring ....... . 

Clay, .and. and gravel 
• treaks .......... : ... 

Grllvel and boulder .... 
much AS 6 incheo in 
diameter. water-bearing 

Clay. Bandy, yellow ..•.. 
Boulo" .... loose. nil much 

Be 10 incheB in dinmeter 
Clay. yellow ........... . 
Gravel [lnci bould"r. a. 

much a8 G inches in 
di .. meter .........•... 

CI"y. yellow .......•... 
Gravel, coarse, ss much D.8 
~ inch in diameter .•.• 

Clay. yellow ........... . 
SIIndBtone ........... . 

ThicknesB 
(leet) 

14 

8 

36 

2 
15 

10 
14 

1 
12 

2 
H) 
2 

Depth 
(foot) 

14 

22 

58 

60 
75 

85 
99 

100 
112 

114 
133 
135 

Alluvium: 
Clay and boulder., 

brown ............... , 
Gravel 6. much a. 1 inch 

in diameter. , . ~ ..... . 
Sand and gravel, 

cemented ........... . 
Cobbles a" much no 4 

inches in dinmeter ... . 
Clay. brown .......... . 
Grnvel and cobblee as 

much an 3 inch .. in 
diameter ........... . 

Older continental deposito: 
Clay. hard. brown. with 

cobbles ............ · .. 
CIl}Y. blue ............ . 
Clay, yellow .......... . 
Clay. blue ........•.... 
ClllY, yellow .......... . 
CI,,),. tougb, blue ..••.. 

Th i elm.B. Deptb 
(feet) (feet) 

7 

3 

5 

1 
5 

2 

28 
19 

5 
7 

11 
12 

142 

145 

150 

151 
156 

1513 

18n 
205 

. 210 
217 
228 
240 
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10/26-21Q1. S. Germain. weill. On alluvial fan. about 2.4 milea weat ... outhweat of Cuyama. Altitude 
1l.295 feet. C ... ing 16'i"ch. perforated 144-809 foot. Yield in 1\143 about 800 gallons a minute with draw
down of 46 foot; etlltiirlevel about,l09 feet below hmd surface. 

Thioknel!8 Depth Thickn688 Depth 
(feet) (feet) (foot) (feet) 

Alluvium: Older continental deposita (1) : 
Soil""" •. " .....•... 10 10 Clay and sand in streaks. 
CIIly. eandy, and boulders 54 114 yellow-~ay .......... 128 520 
Clay. aa.n'i' yeIl3w •.•... 53 117 Clay. aan y. :ray-blue .. 172 692 
CI&y .an y. an gravel; Clay and ""nin streaks. 

yellpw, ..•..••.•...•. 9 126 blue-gray .•....•.•.. 70 762 
Clay.l!il.ndy. r,ellow ••..• 24 100 Clay. gray. with streaks 
Clay and btJll dets. yellow 22 172 of sand .............. 42 804 
Sand find gravel: not Sand, white ••••...••.. 6 810 

water-bearing •••..•••. 11 183 Clay. blue ... ' ......... 00 860 
Sand ................ ' 5 865 

Older continental deposita (1): ,Clay •• andy. blue .•.... 98 963 
Clay. yellow ............ 158 341 Sand, blue-whit •....... 7 970 
CIIlY. yellow. withetr.ak. CIIlY, blue ............. 23 993 

of .Ilnd •••••••.....•.. 51 392 

10/26-22Al. Ed. l{irachenmann. On alluvial fan, about 1.2 miles weat of Cuyama. Altitude 2.225 feet. 
CMing12-inch. perforated 103-115, 124-145.176-187. 2Os-,.237. 250-305, 327-343. 355-31l1,and 402-423 
feet. When completed In 1941. well flowed. Abandoned irrigation well. 

Thickness Depth Thiokneaa Depth 
(feet) (feet) (leet) (feet) 

" 
Alluvium: Older continentnl deposits (1); 

Soil ...••••••.••••.•..• 5 5 Sand ................. 6 257 
Clny, Bandy ••.••.•..... 27 32 CIlly ................. 3 260 
Sand .....•...•..••.... :.I 35 Snnd ...........•...•. 6 268 
CIIlY, Bnndy ............ 34 61l Clay and "shale" .. ... , 15 281 
Clny, Bandy, blue ••.•.•.. 10 79 Sand ................. 7 288 
Sand ..•...•. , '" .. , '" 14 113 .. Shale" •.•.•..•...... 5 293 
Clay, .andy, with strellks Sand ................. 12 305 

of ea.nd ........••.... 88 181 Clay, ••........•..•. 23 328 
Older continental depoaita (1): Snlld .•••...••........ 5 333 

SIlnd ........ , ..•...... 8 1811 CIIlY .•••..•. , ........ 17 350 
"Shale" .............. . 21 210 Clay with .treaks of Band 31 381 
Sand .................. 6 216 "Shale" .... i •••• , •••• 15 398 
Clay .................. III 235 Sand ................. 6 402 
Sand .•....•..•.•...... I) 24(] Clay with streak. of sand 20 422 
Clay .....•.•...•...... 11 251 "Shale" ••.••••...•. ,. 1 423 

10/2G·22Dl. Goehrinlli Bros, (formerly BeH;Ranch). On alluvial fan. about 1.8 mile. west of CUYama. 
Altitude 2.215 feet. Cnamg 10-inch. perforated 13a.:.151, 160-169. 178-196, 214-250.256-262.274-280, 
21l2-298, 304-322, 32s-,.334, and 340-407 feet. Yield in 1946 on teet 585 gallollll a minute with drawdown of 
116.9 feet; statio level 80 feet below land .urface. 

Thickne •• Depth Thiclm.s. Depth 
(feet) (feet) (f.et) (feet) 

Alluviul1l: Older continental deposit. (1): 
Soil ..........•..•..... 15 15 Shale with strellk. of 
Sand; not wllter-bearing .. 13 28 • Ilnd ...........•.•. 22 218 
Sand Ilnd grllvel •........ 12 40 Clay ................ , 12 230 
Clay .................. 20 60 Sand ................. 5 235 
Sand and gravel. ........ 5 65 Clny with streak. or ... nd 87 322 
CI .. y •..........•...... 47 112 Gr"ve~ cemented .•.•.. 4 326 
Grllvel, cemented ...•..•• 4 116 CIIlY; ry ............. 8 334 
CIIly .........••..••... 8 124 Gravel. cemented •••... 15 349 
Gr .. vel, cemented •.••.... 2 126 CI .. y with streaks of nsnd {) 358 
Sand and wnve!' ••••... 6 132 Gravel, cemented .•...•• 4 362 
Clay and bou,lderB •...••. 20 152 Clay with strea.ks of .and 23 385 
Clay .................. 8 160 Gravel, cemented .••••.. 2 387 
Clay and bould<!r! •.••.. 10 170 Sand ................. 3 390 
Sh .. le ......•.•••..••.•. 17 187 Clay and .hale .••••.•. l4 404 
Sand Bnd grnvelt ufree" .. 9 196 Gravel. cemented .••••. 3 407 , 
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10/1!6-1!2ELEd;Kirschel)mllonn(!onner1y ~,eIlR"noh): On Bll"lvia} :fan, "bout 1;8 milesweat of Cuyama. 
A.ltitu&e'2.~42re.kCl1!ilnS':16'.lil.h"pedtlratlonBnot,'known. Y,eidm 1946 ont~t 587 "aUona .. minute 
withdrawdoWn' or 121.1,feeti,.tntio level about 125r ... tbelow l .. nd aurf .. ce. 

ThiokneSll Depth Tbiaknel!81 Depth 
(feet) (feet) (feet) (feet) 

Al1uvium; Older oontinental deposita (1) : 
10 260 Soil. ••.•.......••..••. 6 6 t dry,., ......• t •• 

SiI\nd. dry .............. 22 28 lind .and .....••. 22 282 
Clay ......•....•.••.•. S 36 ''':ncl ·.j,n~i.· .' : : : : : : 8 :mo 
,Clay with atr."I,. of .and 17 53 5 295 

1, cemented •. , •.•. 3 JjtJ Sh"le ....•..•• , .••..•. 5 300 
MId .and, ......... 19 75 Shal. nnd .and ....•... 16 316 

Sbe;nd eh.y .......... a 78 Shale .••.. , ..••.••••. Il 321 
Clsy, with atre .. k. of .and 7 85 Shale .. nd .and ..••••.. Il 3S0 
Clay "ild .and, dry .•.•.. 6 91 Shale ..........•.•..•. 2 832 
Sand, paoked ..•...••... 2 1'13 Shale nnd .and ... ; ..•. 14 3010 
Sand .•••..• , ...•...... 2 \11\ Shale .•............•. 8 354 
Shale ..•.•.•........... \I 104 Clay and sand .•..•.•.. >1 35H 
Sand. d1'" •....• , ••.. 22 126 CIlly •.•..•...•.••.••. 8 3M 
CIIlY an gmvel. .•.••.. 12 138 Clay and Eland ......... 11 877 

Sand, d'J' ...•• , , ••... ' 5 382 
OIdor continentlll deposits (1): Clay nn Bllnd .......... 23 '105 

Sh~le, brown ..•...••... 2 140 Clay •......•.•••••••• 10 4111 
Shale and olay .......... 10 150 Clar, and sand ••••..••. 5 420 
Shale, brown ........... 12 162 Sh"e ................. B 428 
Band, HfAeI

! . ••••••.• & • 3 166 Sa.nd ................. 2 430 
,Clay and sIlnd .••.•.•••. 17 182 Shale ..•..•••• , •...•.. 7 437 
Sh\lole ...••.••.•..•..•. 3 185 Olay and .and ......... 13 450 
S(lnd, Hfreelf • •• ~ ••••••• 10 106 C1:r. ••..•..•••••.•••. 1\ 455 
Sh\lole, brown ........... a 19B Sha e •.••• , •••••.•••.• Il 460 
Clay \lont! 8and .......... 12 210 Clny and sn.nd, •....... 10 470 
Shale. brown .••.••.•••• 4 214 Sllnd, d'J •...••...•••. 22 402 
Sllnd, line ••..•.••...... 6 220 CI .. y an ."nd ......... !l 49B 
Clay and sand •.•.•••••• 12 232 S"nd ..... , ........... 2 500 
'Sandt lI.freel,' ....... , ~ .. 13 245 CI":r.and shale. , .•••.. 10 610 
Clay and Band .......... Ii 250 Sh" e .•...... , .•..•••• >1 514 

10/26-22J1. Ed. Kiraohenmann. On aUuvilll flln, about 1.0 mile we.t of Cuyam ... Altitude 2,252 feet. 
Ca.ln,. 14-inoh perforated 166-194, 21s-,.250, 268-2801 318-326. 344-356, 366-3\10. and 410-454 feet. 
Yield m 1945 about 800 ,alloM'lIlllinute; drawdown IInastlltlc level not known. 

Thiokne .. Depth TblokneBB Depth 
(feet) (feet) (Ioet) (feet) 

Alluvium: Older continental depOtIIt8 (1): 
13 2114 Soil •.•• , •••• , •.•••••.• 4 4, Shale •....... ' ..•.••••. 

Clay, ."I\dy •••.•••••••• 13 17 Ola:l'. B .. ndy .•..••••.•. (1 270 
Sand., .; .• " ••••.••••• 6 23 Sand Bnd J:ravel .. , ••.. 6 276 
01a1, sanqy •••••...••.. 25 48 Clay, san y .••.•...•.. 1\ 281 
Sha ewlthBtreaks of Band 8 56 Cla:r. "nd sand in atreak. 12 203 

~~~f~ ~lth:~~r;';'b'~i ~~~d 12 68 Sha 0 ••••••••••••••••• 22 3111 
27 95 ClaYi sandy, dry .•..... 7 322 

Cla:r.' .andy~. , • , .•. , ... .l2 107 OlllY and Blind. gray •..• 10 332 
Shae ... , .......... :, •• IS 120 Band, urrea" .. ; . f • 1 ••• 14 346 
S"nd'/lndf!"vel .••....• 15 135 Clay with streake of Band 13 aoil 

Old.r oontinen I deposits(?): Clay, IlIlnd, Qnd gr .. vel.. 10 SOg 
Clay., ••• " ....... , ..... 19 154 Sand, oORrse ..... , •.• , . 7 876 
Shale with Btre"ke of I .. nd. 44 1118 Cia), with streak' 01 Mild 16 392 
Sand, dry .............. 17 215 Sand •.•.....•..••••.• 0 398 
aand' with s~reak/l of ol"y. {) 224 W~fe' . ivith . ~i;';":k.i . ~f 12 410 
Sand 'and ,~ .. vel' with 

405 , .treaka ai,s !lole ••••••• 27 2111 s .. nd ............... 55 
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10/26-22J2. Ed. ICirachenmnnn. On alluvial fan, about 1.2 miles west of. Cuyama. Altitude 2,252 Ceet. 
CMing 14-inch,. perforated 85--97, 109-115, 127-133,139-175, 181-247; 253":259, 271-277, 289-295,and 
301-349 feet, Yield in 1945, about 700 gallons a minute witb drawdown of about 140 feet; atatlo !eve! 
about 45 feet below land aurface. 

Thickness Depth Thielen .. s Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental depoeita (1): 
Soil .............•..... 15 15 Clay and grnvel. ..... , . 10 246 
Sand, fine, packed ..... , . 20 35 Clay .......... , .. ,.,. 67 313 
Sand, COarse •• , ••••••.• 13 48 Sand and gravel with 
Shale, sandy ........... 9 57 streaks of clay ....... 32 345 
Shale with streaks of clay. 22 79 Clny .. , .. , ........... 35 380 
Clay and ~mvel ........ 9 88 Clay with some gravel .. 40 420 
Shnle, san y ........... 27 115 Shnle ................. 10 430 

Clay ................. 21 451 
Older continental de~osite (1): Shale with streaks of clay 24 475 

Shale with .tr ... s of clay 30 145 Shale, hnrd ........... 7 482 
Clay, .and, nnd boulders. 23 168 Clay with streaks of shale 24 506 
Sand with streaks of clay. 27 195 Shale ....••..•..•..... 19 525 
Sand, coarse, and gravel .. 41 236 Clay, blue .•...•...... 50 575 

10/26-22K1. Ed. Kirschenmann. On a.lIuvial ran, about 1.5 miles west of Cuyama. Altitude,2,252 feet. 
CMing 14-inch, perforated 112-118, 130-136, 142-160,.166-172, 184-190, 196-214, 220_226,231-232, 
and 340-394 feet. Yield in 1945 about 560 gallons a minute; drQwdown and static level not known. 

Thickness Depth ThfckneS!! Depth 
(feet) (feet) (feet) (fcet) 

.. 
Alluvium: Older continental deposi to 

Soil •...........•...... 50 50 Gravel, cemented •.. 6 291 
Gravel, dry .........•.• 5 55 Clay with streak. of 39 330 
Clay, "andy •.....•..... 33 88 Clay ....... ; ......... 7 337 
Clay with streak. of mud 12 100 Cravel ....... ,; ...... 13 350 
Sand and gravel. ..•..•. 5 105 Clay with streaks of .and 60 410 

Gravel, cemented .••••. 8 418 
Older continental depoeits (?): Clay •..••.......•.... 5 423 

Clay and !rllvel. •.•.... 7 112 Gmvel, tight ..•....... 4 427 
Clay, san y ............ 49 161 Clay ................. 11 438 
Shale .................. 9 170 Gravel, tight .......... 7 445 
Clay, sandy .........•.. 5 175 Clay ................. 4 449 
CIIlY, snndy •.•.•....... III 190 Sand and gravel .••.... 3 452 
Shale .•.............•. 4 194 Shale and gravel .. , .... 6 458 
Sand with streaks of clay. 5 199 Clay with streaks of .and 12 470 

I, cemented ..•.... 20 219 Shale ......•..•...•.•. 21 491 

with at;e'';k'" ~i ~~';d: 
29 248 Clay ........ , ........ 5 496 
20 268 Gmvel, cemented ..•... 2 498 

Shale and gravel. ....... 6 274 Clay with streaks of sand 7 505 
Clay with streaks of sand. 11 285 Gravel, cemented .•.•.. 2 507 

1O/26-23Pl. Goehring Bros. On "II uvial fan, about 0.8 mile southwest of Cuyama. Altitude 2,280 feet. 
ClI8ing lG.inch, perforations not known. Yield in 1945 about 750 gallons a minute with drawdown of, 
roughly, 25 fcet; static level about 130 feet below land surface. 

Thicknes. Depth Thickness Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental depo.its (1): 
Soil .. , .. , ...•......... 8 8 Gravel, cemented ..... , 4 226 
Sand, dry ............. , 42 50 Sand, !!ry, ;, ' ......... 5 231 
Sand! coarae ..• , .•..... 5 55 Sand, free .......... 19 250 
Sand, dry ...........•.. 10 65 Sand, con.rse. , ........ 14 264 
Sand, cOarse ..•.••••••• 4 69 Sand, dry. , .....•..... 7 271 
Clay nnd sand ....... , .. 27 96 Sand, coarae. ~ •..•.. ~ .. 14 285 
Sand, coarse ........... ,1 100 Sand, dry ............. 19 304 

Sand, "free" •..•.••... 10 314 
Older continento.l deposits (1): So.nd, dry ......••.•... 12 326 

Sand, ~~ry. i,' ..•.•.••. , , 52 152 So.nd. !!free" ......... , 6 332 
Sanrl, free ............ 14 166 SanrI, dry ............. 24 356 
~anrl. ~ry. ;; ....... , ... 34 200 Sandt "freelY •..•••.•. , 4 360 
Sand, free .•....•.... 22 222 Sand, dry •............ 11 371 
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10/26,23Rl.GOilhring ,Bros, On'.alluvi .. l plain, about 0.1 mile south of CuYlmln. Altitude 2,298 feet, 
Caeing1tl'-inch, perf6rl1ted8~8,100..,.106. 112-121, 130-148, 157-175, 199-196, 208-214,220-256, 
262-268,274-283, 292-310.316'-322, 328-346,365-364, and 373-400 r •• t. Y;eldin 1945 RbouL 700 gallon. 
t>. minute; drnwdown and static level not known. 

Alluvium: 
Soil .•........•........ 
Sand, hard, with atreakn 

of clay ...... ,., .... . 
CI~YI B~ndYI and gravel; 

free streak •........ 
Clay, sandy, with smAll 

gravl~l .. , It··.··· . , .... . 
Sand, free ............ . 
Clay,. BIlnay; gravel, and 

amaH boulders, "free" 
streake ..•........... 

Older. continental depoeits (?): 
Clay, 'sandy, hard; and 

sm .. ll gravel ......••.. 
Sand; gravel, and 

bou!de ... , cemented .... 
Olay,.,,:udy,and sman 

boutderB, ufrea" streaka 
Sand audsmallgr"vel. •. 
Clay, rul.ndy, and small 

gravel, "free rr streaks. , 
8a.ncl •••.••........•.•. 
Sand and gravel. ...... . 

Thickness Depth 
(feet) (feet) 

20 

47 

9 

19 
3 

22 

5 

8 

12 
9 

24 
6 

44 

20 

67 

76 

95 
98 

120 

125 

133 

178 
184 
228 

Older continent"l depo.ire (1) : 

S":!,~r;,Me::I: ...... . 
Sand ........... , .... . 
Clay I Dandy, ufrea" 

str.aks ..•• , ....... . 
Sand, ............... . 
Snnd, hard, with Jit.tle 

clay .............. , 
Sand ............•. '" 
Sand, cemen ted ....... . 
C)~y, B~,ndy, and gravel, 

free streak •....... 
Clay, .andy, and gravel, 

hard ..••••..•...... 
Clay, "andy, and gravel, 

hard, ufreeJJ Btreo.its, . 
Sand ................ . 
Clay, Bandy, hard ..... . 
Clay, sandy, hard streak. 
Clay, Bandy, "freel! .... . 
Snnd, cemented ....... . 
Clay, sandy, and small 

gravel, cemented •.. ~. 

ThicknC<l. Dcpth 
(feeL) (feet) 

4 
Il 

7 
7 

20 
8 
4 

20 

35 

11 
5 

13 
22 
5 

19 

19 

23~ 
238 

245 
252 

272 
280 
284 

304 

330 

350 
355 
368 
390 
305 
414 

433 

1O/2G-24R1. Adolph Kirschenmann. On nlluvial fan, about 1.2 miles southeast of Cuyama. Altitude 
2,303 feet .. Casing l!binch, perforated 53-125 and '137-275 feet. Yield in 1945 on test 1,640 gallons (l. 

minute with drawdown of 26.4 feet; statie level about 55 feet below land surfnee. 

Thickness Depth Thicknees Deptb 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental deposits (?): 
Soil ...........•.•..... 20 20 Sand, coarse, with 
Sand, fine ....•.•....... 25 45 .trenlcs of shale ...... 44 198 
Sand, coarse ........... 22 67 Sand, coarae, with 
Sand, COfl.rae1 and amnII streako of clay ...... , 35 233 

gravel ............... 56 123 Clay and sand ......... 42 275 
Shale; hard ............ 3 126 Boulder., hard ...•.... 3 27B 
Sand, fine, hard-packed .. 9 135 Clay, yellow .....••... 20 298 
Sand,· cemented ......... 6 141 
Boulders, hard .......... 13 154 

10/27-11A2. A. P. Anderson. On a.Iluvial plain, ahout 6.5 miles west of Cuyama. Altitude 1,980 feet. 
Casing 16- to lO-ineh. perforated 59-275 and 280-530 feet. Abandoned irrigation well. 

Thickness Depth Thicknee" Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Older continental depoe;!,.: 
Soil. . , ,., ............ 20 20 Clay ................ 51 226 
CILlY with sand nnd gravel 35 55 Clay nnd !.",vel. ..... 39 265 
Sand and gravel ....... 60 115 Clay, Ban I and grn.vogi. 15 280 

Older eontinental depo"itB~itb Clay, sticky. yellow ... 210 490 
Sand and gravel Clay, ... ndy, yellow .... 43 533 

streaks of clay ....•.. 60 175 
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1O/27.11C1. A. P. "Anderson. On "lIuvi,,1 plain, about 7.1 mile. west of Cuyama. Altitude 1,963 fect 
CBlling 14.;nch, perforated 36-117 feet. Yield in 1942 on test 520 gallons a minute with drawdown of 50 
feet, st"tic level 25 feet below top of c ... ing. 

Thickness 
I 

Depth Thickness Depth 
(feet) (feet) (feet) (feet) 

Alluvium: Alluvium: 
Soil •...••••••••..••... 26 26 Sand and cobbles up to 
Clay, blue ••.•..•...... 2 28 2 inches in diameter .. 7 90 
Clay, gray, with Boft Clay. black, and boulders 7 97 

.treakB ............. 18 46 Sand with cobbles up to 
Clay, blue ••......•.... 1 47 3 inohes in dia.meter . . S 100 
Clay, black •...••••.•.. 10 57 Older continental depoaita: 
Sand and ~ravel. ....... 5 62 "Clay, yellow·brown, and 
Clay, bl"c ,and boulders; 21 83 cobbles ............ 121 221 

Clay, blue ............. 157 378 

1O/27·12El. William Kirschenmann Estate. On "lluvial plain, about 6.3 miles west of Cuyam". Altitude 
1,990 feet. Casing 124noh, perforations unknown. Water level 11.47 feet below top of cMing on May 7, 
1942. Yield not known. Drilled for irrigation, now used for stock only. 

Alluvium: 
CI"¥ .••••••.••••.•.•.. 
Sand ..........•...... 
Clay ................. . 
SBnd and gravel, . , .... . 
CI"y, blue ............. . 
Gravel .•••......•..• , . 

Thickness 
(fest) 

33 
4 

27 
6 

14 
43 

Older continental deposit.: 
Shale, hard ........... . 
Sand "nd boulders, hard 

64 Clay, brown ......... . 
70 CI"y, blue .......... .. 
84 Clay, yellow, and coarae 

127 .and. , ............ , 
Clay, blue, , ......... , 

Thickness Depth 
(feet) (feet) 

50 177 
10 187 
30 217 

2 219 

9 228 
20 24B 

10/27-12Jl. Willinm Kirschenmann Estate. On alluvial fan about 5.4 miles west of Cuyama. Altitude 
2,035 feet. C£\8ing 14-inoh, perforations not known. Yield in 1942 on test 1.055 gallons a minute with 
drawdown of 46 feet; Btntie level about 29 feet below land surface. Drilled in alluvium. 

Clny ...... , .............. . 
Gro.,'el .. ................. . 
ClAY .................. .. 
Gravel ...............• ,., , 
Clay, .................... . 
Gravel. ............... , , . , 

ThicknesB Depth I 
(feet) (feet) 

36 
-1 
2 
5 
6 

15 

36 Clay ....... , ............ . 
40 G ... vel ......•........... , 
42 Clay, .............. , .. ,., 
47 Gravel ................. "., 
53 Clay .•.................. , 
68 

Thickness Depth 
(feet) (feet) 

2 70 
27 97 

9 106 
28 134 

4 138 

1O/27·12J2. WilHam KirBchenmann Este.te. On alluvinl fan, "bout 5.4 miles weBt of Cuyama. Altitude 
2.035 feet. C"Bing 14-inoh, perfor"tionB not known. Yield in 1942 on test 1.990 gaUons a minute with 
dra.wdown of 43 feet: static level about 31 feet below l"nd surf".e. Drilled in alluvium and older continental 
deposits. 

No record ...•..••• , ..•... 
Sand ..........••••••..... 
1\'10 record . .............. ~ 
Sand ..•..••..•••.•••.•... 
No record ............... . 
S"nd .................. . 

Thickness Depth 
(feet) (feet) 

71 
14 
46 

1 
50 

2 

71 No record ............. .. 
B5 Sand .................. .. 

131 No record ............ . 
132 Sand .................. . 
182 No record .••••..•.••.••. 
184 Sand ................... . 

Thi.ckneBs Deptb 
(feet) (feet) 

4 
3 

62 
5 

32 
4 

188 
191 
253 
258 
290 
294 
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1O/27-12R1. William Kirschenmann EBtat.e. On '"II uvial ran, about 5.3 mileB"west of Cuya.me.. Altitude 
2,045 feet. Casing, 12cinoh, "perfornted 53.,.128 feet." Yi,eld in,1942,on"tesi440 gaUOllfl a minute wit.b dr"w· 
down of "bout 12 feet; .tatic level 44 feet below land surfaoe. Drilhld in alluvium • .. 

ThidmeBB Depth • Depth 
(f(et) (feet) (feet) I (reet,) 

Soil ••..•...... , .......•... 36 36 Sand and boulders as much !Ill 
Sand, ",,,ter.b8 .. ring ......... 6 42 6 inches in diameter ..... 4 76 
Grsvel and boulder."8 much Clay, yellow ............ , . 32 108 

II!! 6 inches in diameter ..... 25 67 Sand and boulders "" much til! 
Clay, brown .....•....•.••. 5 72 6 inches in dia.meter . ..... 2 110 

Clay, brown .. . ~ .. , ....... 21 131 
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