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GEOLOGY AND GROUND-WATER FEATURES OF SCOTT
VALLEY, SISKIYOU COUNTY, CALIFORNIA

By Seymour Mack

ABSTRACT

The Scott Valley area is in the Klamath Mountains in the northwestern part
of California, about 28 miles south of the Oregon border. The area has a north-
gouth length of about 25 miles and extends in an east-west direction for about
10 miles at its wideat part. The average seasonal precipitation from July 1 to
June 30 Is 217 inches and the average annual temperature 1s 50.3° F. The area
has a population of about 3,000. The industries are agriculture, cattle ralsing,
and lumbering. About 60 percent of the farm income is derived from Hvestock,
Hay, largely alfzlfa, is the chief agricultural crop and is dependent upon sur-
face-water irrigation for successful preduction.

The drainage basin of the Scott River comprizses abhout 819 sguare miles.
The Rast Fork and the South Fork of the Scott River merge at Callahan to
form the Scott River. From Callahan the Scoft River flows to the northwest
about 60 miles where it joins the Klamath River 2 miles above Hamburg.

The bedrock in the ares, dating from pre-Silurian to Late Jurassic and pos-
gible Early Cretaceous time, consists of consolldated rocks whose fractures yleld
water to springs at the valley margins and in the surrounding upland areas. The
oldest rocks are the Salmon hornblende schist and Abrams mica schist, a sequence
of completely recrystallized sedimentary and volcanic rocks of pre-Silurian age.
Overlying these rocks with profound unconformity along the eastern part of
Scott Yalley are beds of the Chanchelulla(?) formation of Hinds (1931) con-
gisting of more than 5,000 feet of sandstone, chert, slate, and limestone of prob-
able 8ilurian age. Along the northern part of the area, the Salmon and Abrams
schigts are unconformsbly overlain by andesitic and basaltic volcanic rocks
altered to greenstone and greenstone schist, which may be correlative with
either the Cepley greenstone of Devonian(?) age or the Applegate group of
Triassic {?) age. Beginning in Late Jurasasic and perhaps continuing into Barly
Cretaceong time, the Klamath Mountaing were the scene of profound orogeny.
The rocks were strongly folded and faulted and were invaded by a series of
magmas which solidifled into rocks ranging in composition from peridotite, now
largely alfered to serpentine, to granodiorite. The granodiorite is the youngest
of all the consolidated rocks in the area. .

The valley alluvial fill consists of a few isolated patches of older alluvium
(Pleistocene) found along the valley marging and of younger alluvium which
includes stream-channel, flood-plain, and aliuvial-fan deposits of Recent age.
The Recent deposits underlie and form the alluvial plaing of Scott and Quartz
Valleys, the valley of Oro Fino Creek and the fang at the valley margins, and
extend in tongues up the valleys of tributary sireams. 'Thicknesg of the Recent
alluvial deposits reaches a maxitoum of more than 400 feet in the wide central
part of the valley between Etna and Greenview.
. The most permeable alluvium underiles the flood plain of the Hcott River.
The major frrigation wells In the area, which yleld from 1,200 to 2,500 gallons
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per minute (gpm), are on the Scott River flood plain between Etna and Fort
Jones. The average specific yield of the flood-plain sediments is estimated at
15 percent. The alluvial deposits along the west side of the valley comprise
the fans depogited by the major western tributary streams and the deposits
forming the gently sloping zones of ground-water discharge near the base of
the fans. Hydrologic data indicate that these depesits are of much lower
permeability than the flood-plain deposits with which they merge to the east.

GEOLOGY AND GROUND-WATER FEATURES, SCOTT VALLEY

. 8pecific yield of the alluvium underlying the fans and discharge zones is esti-

mated to range from 5 to 7 percent.

Most of the wells in the area are shallow qug wells, averaging about 25 feet
in depth and about 4 feet in diameter. The depth to water below land surface
ranges from zero in the discharge areas to as much as 35 feet in the upland
areas of the western mountain alluvial fans. The seasonal fluctuation of water
levels in the wells probably averages about 4 feet.

Recharge to the ground-water body is effected by infiltration of rainfall, by
influent seepage from tributary streams, particularly those issuing from the
western mountains, and by seepage of surface water used for irrigation. Re-
charge from precipitation in 1953 was estimated at about 20,000 acre-feet,
and recharge from surface-irrigation water at about 17,600 acre-feet.

Ground water is discharged mainly by seepage Into the Scott River, and by
evapotranspiration. It is estimated that about 30,000 acre-feet of water is
Iost to the atmosphere by evapotrapspiration in the discharge zones near the
base of the alluyvial fans built out from the western mountains, The total
pumpage in 19523 wasg nearly 2,100 acre-feet, but net artificial discharge from
the ground-water reservoir was probably no more than 1,500 acre-feet. About
1,000 acre-feet of the total pumpage was used for irrigation.

The ground-water storage capacity of sediments lying between 10 and 106
feet below the land surface beneath the entire area is estilmated to be 400,000
acre-feet. Storage capacity in the flood-plain sediments is about 220,000 acre-feet.

Surface water 2nd ground water are of low mineral content and are generally
of excellent quality for most uses. A close correlation exists between the
composition of the bedrock and the quality of samples of water taken from
different parts of Scott Valley.

INTRODUCTION
PURPOSE AND SCOPE OF INVESTIGATION

In the spring of 1953, in connection with the special investigation
of the water resources of the Klamath River basin in Californis,
the U. S. Geological Survey was requested by the office of the State
Engineer, as part of the cooperative program with the State of
California, to initiate a series of ground-water investigations in the
upper Klamath River basin in California. As a part of this program,
8 study of the geology and ground-water resources in Scott Valley
was begun June 1, 1953.

The purposes of this investigation were: to map the extent and
thickness of water-bearing deposits and to differentiate the geologic
units in the bedrock surrounding Scott Valley; to learn the geologic
factors that are related to and that control the occurrence of ground
water; to determine the chemical character of the ground water and
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its relation to occurrence, movement, and use; and to estimate, in-
sofar as practicable, the ground-water storage capacity of the Scott
Valley area.

This investigation was made under the immediate supervision of
A. R. Leonard, U. 8. Geological Survey, Sacramento, Calif.

LOCATION OF AREA

The area covered by this report consists of Scott Valley and its
tributary valleys: Quartz Valley and the valley of Oro Fino Creek.
To residents of the area, the terms “Scott Valley” and “Scott Valley
area,” imply all three valleys, and will be so used in the following
pages. The valleys are in the south-central part of Siskiyou County,
Calif., about 28 miles south of the Oregon border, in one of the
most primitive and scenic parts of the Klamath Mountains (fig. 1).
Throughout the area, the bedrock consists of metasedimentary and
metavolcanic rocks of Paleozoic age, into which has been intruded
an assemblage of igneous rocks of Late Jurassic and possibly Early
Cretaceous age. The line separating the predominantly volcanic rocks
of the southern Cascades from the Klamath Mountains lies over the
mountains 15 miles to the east, where locally it is marked by the
western boundary of Shasta Valley.

The area has a north-south length of about 25 miles and extends
in an east-west direction for about 10 miles at its widest part. It lies
between 122°45° and 123° W. longitude and 41°15° and 41°40” N.
Iatitude, and is included within the Etna and Yreka 80-minute quad-
rangles of the U. S. Geological Survey.

PREVIOUS AND CURRENT INVESTIGATIONS

With but few exceptions, geologic investigations in the Klamath
Mountains have been of a reconnaissance nature; only the broader
agpects of the lithology, structure, and stratigraphy are known. Dil-
ler (1902) traced the topographic development of the Klamath Moun-
tains, and in 1906 in the Redding quadrangle made the first detailed
geologic study of a part of the southern Klamath Mountains. O. H.
Hershey (1901) made an important contribution to the geclogy of
the region, describing many stratigraphic units in Trinity and Siskiyou
Counties.

In later years Averill (1931) and Maxson (1933) discussed the
economic geology of the area. Averill’s report was accompanied by
a geologic map of the Shasta quadrangle, drawn by the geological
department of the Southern Pacific railroad. Hinds (1932, 1933)
discussed the stratigraphy in the southern Klamath Mountains,
much of which is especially pertinent to the Scott Valley area.
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O’Brien (1947) described the n mines and-mineral resources of Siskiyou
County, and Westman (1947) discussed the occurrence of a Silurian
fauna near Scott Valley. Wells (1939) and Wells, Hotz, and Cater
(1949) described the geology of the Klamath Mountains in southern
Oregon, and Wells and Cater: ( 1950) descnbed the chromite deposits
of Siskiyou County. ;

Geologic investigations are currently (1956) in progress in the area
between Scott Valley and Shasta Valley and a report on the early
Paleozoic stratigraphy of the area by F. G. Wells and C. W. Merriam
is now in preparation. It is understood that conclusions expressed in
the above report, concerning correlation of the slightly metamorphosed
sedimentary rocks along the east side of Scott Valley, may deviate sub-
stantially from conclusions of earlier geologic reports on the Scott
Valley area and from those of the present report.

METHODS OF INVESTIGATION

During the summer and autumn of 1953, the writer spent 5 months
in the field canvassing wells, mapping the geology, and studying
ground-water conditions in the Scott Valley area. From July 13
to October 26 a series of weekly water-lovel measurements were made
in 92 selected wells. Measurements were made in 83 wells during the
middle of October. All measurements were made from a fixed meas-
uring point at the top of each well with & steel tape graduated to
hundredths of a foot. The elevation of land surface at most wells
was determined by an altimeter survey. Elevations at 19 wells were
obtained by a spirit-level survey made by the California Department
of Water Resources (formerly California Division of Water Re-
sources). The character and thickness of the water-bearing mate-
rials and yields of wells were obtained from drillers’ logs and from
well owners in the area.

Greologic units were mapped in the field on aerial photographs, scale
about 1:47,000, and later transferred at scale 1: 62,500 to the base
map which had been enlarged from parts of the U. S. Geological Sur-
vey Etna and Yreka quadrangles at scale 1:125,000. Wells were
located on the base map with an odometer by measuring distances
from section corners, section lines, and roads.

WELL-NUMBERING SYSTEM
The well-numbering system used by the Geological Survey in Cali-

- fornia shows the location of wells and springs according to the rec-

tangular system for the subdivision of publicland. In well 43/9-24F1,
the part of the number preceding the hyphen indicates the township
and range (T 43 N., R. 9 W); the digits between the hyphen and
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the letter indicate the section (sec. 24), and the letter indicates the
40-acre subdivision of the section as shown in the accompanying
diagram.

Within each 40-acre tract the wells and springs are numbered
serially, as indicated by the final digit of the number. Thus, well
43/9-24TF2 is the second well to be listed in the SE14NW1 sec. 24.
Inasmuch as all of the area in Scott Valley is north and west of the
Mount Diablo base line and meridian, letters designating cardinal di-
rections can be omitted and the foregoinp abbreviations of the town-
ship and range is sufficient.

Incomplete numbers which lack the ﬁnal d:lglt such as 40/8-7Q or
44/10-28D, indicate locations of wells, springs, sampling points, or
rock outerops described in the text which are adjacent to the 40-acre
tract indicated by the letter.
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GEOGBRAPHY

GEOGRAPHY
TOPOGRAFHY AND DRAINAGE

'The Scott River basin is nearly rectangular in shape, containing
about 819 square miles in an area 40 miles long in a north-south di-
rection, and 21 miles wide in an east-west direction; it is comprised
of two physiographic types: mountsins and flat valley lands. :

In a setting of rugged wilderness and towering mountains, Scott
Valley, which is 22 miles long, is narrow at its southern upstream

. section and widens downstream where it is ]omed by many armlike

tributaries. The valley is ringed by ar impressive series of mountain
chains, Five miles southeast of the valley, the crest of the Scott
Mountains marks the boundary between Siskiyou and Trinity Coun-
ties. To the west and south are the Salmon Mountains, and to the
north and northwest are the Scott Bar and Marble Mountains.

Secott Valley ranges in altitude from 2,700 to 3,000 feet. From the
edge of the valley, the mountains rise abruptly 8,000 to 8,500 feet. The

" headwaters of the East Fork of the Scott River rise on China Moun-

tain, about 6.5 miles northeast of Callahan; the source of the South
Fork of the Scott River lies in the mountain lakes about 4.5 miles
southwest of Callahan. These two forks merge at Callahan to form
the Scott River, From Callahan, the Scott River flows northwest-
ward about 60 miles where it joins the Klamath River 2 miles above
Hamburg.

The Scott River flows north-northwestward from Callahan to Etna
through its valley which is only 200 feet wide at Callahan but which

gradually expands until it is more than a mile wide in the vicinity of

Etna. Throughout the lower part of this reach of the river, immense
piles of gra.vel 20 to 25 feet high are testimony to recent gold-dredging
operations in the area. From Etna to Fort Jones, the Scott River
flows along the east side of the valley and in a more northerly direction.
From Etna north, Scott Valley opens out toward the northwest, and
immediately south of Greenview reaches greatest width, about 5 miles.

North of Greenview, the northeastward-trending Chapparal Hill
marks the western boundary of the valley which narrows steadily until
it is less than a mile wide at Fort Jones. There the Scott River turns
sharply to the west around the northern margin of Chapparal Hill and
flows for about ¢ miles before it finally leaves the valley.

Chapparal and Quartz Hills rise out of the alluvizm to altitudes of
1,400 feet above the valley floor. These massive bedrock hills delineate
the boundaries of Oro Fino Creek valley and Quartz Valley. Oro
Fino Creek flows northeastward in a valley half a mile in average
width between Chapparal Hill on the east and Quartz Hill on the
west and joins the Scott River 3 miles west of Foit Jones. Quartz
Valley averages 2 miles in width and lies between the western mountain-
front and Quartz Hill to the east. Several streams flowing from the
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western mountains drain Quartz Valley. The source of Shackleford
Creek, the major stream in this system, is the Campbell Lakes, high in
the western mountains about 8 miles southwest of Quartz Valley. .
-Except for the East Fork of the Scott River, and Moffett Creck,
which drains the mountains northeast of Scott Valley and often has

GEOLOGY AND GROUND-WATER FEATURES, SCOTT VALLEY

yearlong flow to the valley, the streams along the east side of the
. valley are ephemersl, flowing only during the winter and spring

months after prolonged periods of precipitation. Many tributary
streams flow into the area from the north and west. Most of these
streams have yearlong flow in their upper reaches, but in the dry sum-
mer months, much of the water sinks into the coarse, permeable gravel
of the upland areas, and the streams do not normsally maintain flow to
the valley floor after the beginning of July.

The western mountains rise more abruptly from the valley than the
mountaing fo the east. The debris dropped by streams disgorging
from the mountains to the west has been built up into a series of
distinct, steeply sloping coalescing alluvial fans, The western pied-
mont slope thus developed is in marked contrast to the more subdued
topography characteristic of the valley floor at the foot of the eastern
mountaing. The major streams flowing into Scott Valley from the
west are Shackelford, French, Etna, Kidder, and Patterson Creeks.
Another stream named Patterson Creek flows into the valley from
the north. In thisreport, the two Patterson Creeks henceforth will be
distinguished as West Patterson and North Patterson Creeks.
 In the wide central part of the valley between Etna and Fort Jones,
a meandering stream, which receives drainage from the western moun-
tain streams, occupies a north-south trending lowland area between

.the western mountain alluvial fans and the Scott River. The stream

flows parallel to the Scott River for about 6 miles, joining it near the
northeast corner of Chapparal Hill. During flood stages, the Scott
River has apparently built up broad, low natural levees sloping

‘gently away from the channel banks toward the valley margins. The

natural levee along its west side prevents the western tributary
streams from entering the Scott River via the shortest distance, di-
rectly to the east. The phenomenon of a deferred tributary junction
has thus resulted, because the combined drainage of the western
streams has been forced to flow northward parallel to the Scott River
for several miles within the confines of the slough between the area of
higher fans to the west and the natural levee fo the east.

The mountaing west of Scott Valley are covered with mixed-conifer
forest. Ponderosa pine is the main species at altitudes between 3,000
and 5,000 feet. Associated species include Douglas fir, incense cedar,
sugar pine, and white fir. Above 5,000 feet red fir and western white
Pine are also found. Scattered throughout this heavily timbered
area are grassy meadows and small patches of brush. In contrast, the
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eastern mountains are covered by extensive areas of brush and western
juniper. Subordinate patches of conifers, chiefly ponderosa pine, are
found in the cooler and more moist sites. Extensive areas of wood-
Iand grass also occur in this zone.

The contrast in vegetative cover on the mountains to the east and
west of Scott Valley is due mainly to the greater amount of precipita-
tion which falls on the western mountains. Differences in the under-
lying bedrock are another factor, for invariably the brush-covered

- areas in the eastern mountains are underlain by serpentine.

DISCHARGE OF SCOTT RIVER

Since December 1941 the Geological Survey has maintained a re-
cording gage on the Scott River at the valley outlet about 10 miles
downstream from Fort Jones and 150 feet south of the road from
Fort Jones to Scott Bar. The average annual runoff for 194243 to
1953-54 was about 450,000 acre-feet. Figure 2 shows the yearly run-
off reported by the Geological Survey plotted with the precipitation

. . recorded by the Fort Jones ranger station. The plotted discharge
figures are for the water year October 1 to September 30; the precipi-

" tation figures are for the climatological year July 1 to June 30. In

* general, the two graphs show a close correlation. However,in 194546,

" & year with only 0.24 inch more precipitation than the preceding year,
the discharge was about 165,000 acre-feet higher; in 194748 the pre-

- cipitation was 0.24 inch above that for 194546, yet surface runoff de-

7~ creased by about 108,000 acre-feet. These apparent anomalies result
from the erratic nature of the precipitation. During the winter
months the area is susceptible to heavy storms with much precipita-
tion falling within a short time.

* I the rate of rainfall exceeds the infiltration rate of the soil, large
amounts of water which might otherwise be absorbed into the ground
run off rapidly. Therefore even with an annual decrease in total
precipitation the storm-frequency pattern of rainfall could give rise
to an abnormally high stream runoff. ;

CLIMATE

Although seasons are sharply defined, the climate of Scott Valley is
not severe. Winter temperatures below 0°F are rare and summer
temperatures seidom exceed 100°F. TU. S. Weather Bureau records of
precipitation and temperature data from the Fort Jones ranger sta-
tion are summarized in tables 1, 2, and 3. July, the hottest month,
hags 2 mean temperature of 69.4°F, and January, the coldest month,
has a mean temperature of 32.4°F. The average annual temperature
1s about 50.3°F. The growing season (last killing frost in the spring
to first ldlling frost in the fall) averages about 130 days.
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_The average seasonal precipitation (July 1 to June 30) at Fort
Jones for 1937-38 to 1953-54 was 21.70 inches; 40 percent of the total
fell during the autumn months, 40 percent dunng the winter months,
15 percent during the spring months, and 5 percent during the sum-
mer months. These results agree closely with old precipitation records
obtained from a gage that was located on Rattlesnake Creek at the
north end of Scott Valley (Wells, 1881, p. 43). The average annual
precipitation for 1859 to 1880 at this location was 21.91 inches.

TaBLE 1.—Seasonal precipitation (July I to June 30) at Fort Jones, Calif.
[From publications of the TF, 8, Weather Burean]

Beason Precipitation Season Precipitation
e (inches) (tnches)

193738 oo 20.65 || 1947-48 oo __ 19. 02
193839 e mmmmaaas 13.48 §{ 104849 ________._____ 15. 85
193940 et 26.37 || 1949-50_ - __ 16. 79
194041 e 25.98 1 1950-51. . __._.___ 27. 43
1041-42 e 23.96 || 1851-52__________._._.._ 28.13
1942-43____ e 23.04 | 1952-53. . __--.-l 27.03
194344 __ e 13. 73 §| 1953-54_ oo 25. 35
194445 ___ _____._____ 18. 54

1945-46____ - _____ _— 18. 78 || Average. . . ocoou_____ 21. 70
194647 . ____ 16. 17 -

TaBLE 2.—Average monthly prmpataluon 3_6112 Fort Jones, Calif., from 19387-38
to

{From publications of the U. 8. Weather Bureau]

Month Averags preciph ‘Month e
(inches) ({inches}

4.09 ) August_______.._ — . 30

2.63 || September___.____.___ .38

2,18 Il October________. ————— 1. 69

1. 08 || November. . ._o.—____ 2 94

1. % December__ ________.__ 4 10

.37 Average yearly total_... 21. 70

Tu:.s 3—Average iempemtum at Fort Jones, Calif. (length of record: 12 years}
- {From pnblleatlmso! the U, 8. Weather Bureau]

Average da Month : Average dally
temperature ("ﬂi‘.) %‘.)

32.4 ] August________________ 87. 4
38 2 || September_______._.._.. 62. 1
42. 2 )| October__________-o-.. 51.3
48 9 || November__________... 41.4
547 || December ... 35. 3
60. 8

60.4 || Annual . 50: 3
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In the mountaing south and west of Scott Valley, the annual pre-
cipitation is as much as 35 to 40 inches and occurs largely during the
winter months, mostly in the form of snow. At these altitudes, the
snow accumulates to a depth of 6 feet. During most years in the
spring and summer months melt water from the snow pack constifutes
an abundant source of water for the western and southern tributary
streams flowing into Scott Valley.

Summer rainfall usially comes during convectional storms which
oceur at intervals of 2 to 3 weeks between the months of June and
October. Sometimes a summer storm may produce a cloudburst
which covers a relatively small area in the valley and results in local-
ized flood conditions. Spring chinock winds, which rapidly melt the
accumulated snow in the mountains, cause more widespread flooding,
such ags that of the spring of 1948. In the past excessive rainfall has
been the cause of the most disastrous floods in the valley. The follow-
ing is quoted from H. L. Wells’ account of the flood of 1861 (1881,
p. 41} :

# * * The month of November 1861 was a very rainy one, and the last two
weeks witnessed a steady and constant rain that filled the creeks and rivers te
their fullest capacity. * * * Shasta and Scott Rivers overflowed their banks and
flooded large fracts of land * * * Scoit Valley was one vast sea opon whose
bHosom ficated the debris from a hundred farms * * * At Fort Jones the river

carried away everything in its path, including bunildings, while at Etna the saw-
mill went down the stream and the water-wheel of the flour mill was also borne

away.

GEOLOGY AND GROUND-WATER FEATURES, SCOTT VALLEY

ROAD NETWORK

There are four active communities within Scott Valley: Fort Jones,
Etna, Greenview, and Callahan, Good State and county roads con-
nect these communities with each other and with other points outside
the valley (pl. 1). Within the valley, the main transportation net-
work consists of three northward-trending roads along the east, west,
and central parts of the valley. State Highway 82, a hard-surface
medium-duty road, intersects Highway 99 in Shasta Valley 2 miles
south of Yreka, and extends southwestward over the mountains into
Fort Jones at-the northeast corner of Scott Valley. State Highway
82 then extends southward along the west side of the valley, connect-
ing the communities of Fort Jones, Greenview, and Etna. At Etna
an improved county round crosses the Scott River and turns south
along the east side of the valley into Callahan. A Joose-surface graded
road 28 miles long connects the south end of the valley at Callahan

with Gazelle on Highway 99, 18 miles south of Yreka. The Scott

Bar road extends westward from Fort Jones along the north side
of the valley. :
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POPULATION

According to the 1950 census, Etna and Fort Jones had a combined
populatlon of 1,172. The combined population of Greenview and
Callahan is prcrbablgr not greater than 250. The population outside
of these communities is estimated at 1,500 persons, making a total
population of about 3,000 in Scott Valley. Etna and Fort Jones are
the trading centers of the valley, although much buying is done at
nearby Yreka, the county seat of Siskiyou County. :

AGHICULTURE AND INDUSTRY

The industries of the Scott Valley area are agriculture, cattle rais-
ing, and lumbering. About 60 percent of the farm income is derived
from the production of livestock, principally beef cattle, hogs, and
sheep. Hay, largely alfalfa, is the chief agricultural crop and is de-
pendent upon irrigation for successful production. A large part of
the hay is shipped from the valley; some of it as far south as Los
Angeles. Much stock feed is produced on wet pasturelands within
the valley. Wheat, barley, and grain-hay are produced on subirri-
gated and dry-farmed areas. In the past, hay and gra.in have
been the principal cash crops but seed production is increasing in
importance.

The sawmill industry is a substantial source of income to Scott
Valley. Four mills cut 40,000 or more board feet per day, and there
are perhaps 9 other mills cutting 5,000 or more board feet per. day.

MINERAL RESQURCES

The principal mineral resources of the Scott Valley area are gold
and chromite. During field investigation for this report neither of
these minerals was being mined.

- (Gold—Mining of gold in Scott Valley and vicinity virtually ceased
with the advent of World War II. Prior to that time, gold was re-
covered from quartz veins (generally in greenstone) and by dredging
operations along the Scott River-and its tributary streams. Gold
mining has been slow to recover since the end of the war, owing to the
high cost of labor. Dredging operations have been the only source
of gold production since that time. A bucketline dredge was oper-
ated on the Scott River a few miles north of Callahan, and a dragline
dredge on Indian Creek. By 1949, both these operations had ceased.

Chromite—Chromite mining was resumed on the Scott Valley
ares in 1939, after 18 years, but operations ceased during the latter
years of World War II. Production came from small lenses of
high-grade ore found in the peridotite, serpentine, and dumte which
crop out over a large part of the area.
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Other minerals—Low-grade deposits of manganese and copper
occur in the area but have never been mined profitably. A small
amount of platinum has been recovered north of Callahan as a by-
product of gold-dredging éperations.

RECREATION

Fishing for steelhead trout attracts many people to Scott Valley
in the late summer and fall. Some of the mountain lakes are stocked
with fish and offer recreation to those willing to make the pack trip-
into the wilderness arca of the high country. The Marble Mountains,
covering 238,000 acres, one of the most scenic parts of California,
have been preserved as a wilderness area in their natural state. Op-
portunity for hiking is afforded by trails out of Scott Valley, and
many improved camping facilities are available beside streams or in
the woods.

GEOLOGY

SUMMARY OF STRATIGRAPHY

The formations in the Scott Valley area may be divided into two
units, the bedrock and the valley alluvial fill. The bedrock comprises
the consolidated rocks, of pre-Silurian to Jurassic and possibly Early
Cretaceous age, whose fractures yield water to springs located at the
margins of the valley and in the surrounding upland areas. It in-
cludes in upward succession the Abrams and Salmon schists of pre-
Silurian age; the Chanchelulla($) formation of Hinds (1931) of
Silurian age; the greenstones, correlative with either the Copley
greenstone of Devonian(?) age or the Applegate group of Triassic(?)
age; and ultrabasic intrusive rocks of Jurassic age and granitic
intrusive rocks of Jurassic or Early Cretaceous age. Although some
wells have bottomed in bedrock, no wells in the Scott Valley area are
known to derive water from any of the above rocks. Consequently,
for the purpose of this report, the units comprising the bedrock are
considered to be non-water-bearing. The discussion in the following
pages concerning their nature dnd exient is of importance to the
study of ground-water conditions in the Scott Valley area, inasmuch
as the lithologic structure of the bedrock has influenced the course
of the Scott River, has been a controlling factor in the deposition
of several types of alluvium, and has determined the chemical quality
of surface water and ground water in parts of the aréa.

The alluvial fill in the valley consists of unconsolidated Pleistocene
and Recent deposits. No wells are known to obtain water from the
older alluvium (Pleistocene) and these deposits probably do not
constitute an important aquifer because of their limited extent and
position generally above the water table. Younger alluvium (Re-
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cent), which comprises the alluvial-fan deposits and the stream-

<hannel and flood-plain deposits of the Scott River and its larger
tributaries, yields appreciable quantities of water from permeable
- beds or zones and is the only unit tapped by wells in the area.

Tasre 4. —S8iratigraphic units in the Scoti Valley area

Ape Formation or nnit

‘Thickness
(teet)

Character

Allevial

an

Recent 1 Younger alluvinm

Stream-channe!, flood-plain, and_ alluvisi-fan
depmits which constitute the only important
materials in the Scott Valley
aru. The most highly permeable deposits,
consisting of alterna E:g lenses of clay and
mvel are located the Scott River flood
lain between Eina and Greenview. Yield
ubundant water to wells.

Pleistocene Older alluvium

0-100

OMer allnvigl-fan and terrace deposits along
valley margins. QGenerally consist of 1y
sorted boulders in a matrix of sand siity
clay. Nottapped by wells, Do not constitute
an important aquifer because of limited extent

and position generally above the water table.

Consclidated rocks (non-water-bearing)

Early Cretaceous or
Late Jurassie Granodiorits

Moastly granodiorite, although every gradation
exists betWeen te and quartz diorite In-
trusive into all other rocks of the bedrock.
Btrongly jointed. Yields water from fractures

to springs which feed the western mountain
tributary streams,

Lats Jurassie Serpontine

Generally concordant intrusive masses of perl-
dotite almost eomp]etely altered to minerals
of the serpentine ﬁmup Strongly sheared

sprin Surface wau:lr atermm

g3, and ground wi

over serpentine-rich rocks have high mag-

nesium content and are generally hard.

Devonian(?) Greenstone

Andesitlc voleanic rocks altered to greenstons

e schist, Bedimentary Interbeds

argilllte, and limestone. Strongly

jolnted and yleld water to springs. Surface

water and ground water dralning over green-
stone are moderately hard.

Chanchelulla
Bilurian It.'u':(mtl((;lo:l3 4131 Hlnsa‘

5,000

Beds of e-herrt quartzite, slate, ph: llite chIorltD-
sericite schist, and limestone. TYiad water

to- lprtngs from ts. Water over
dge mjom of McConnah ulch
is hard.

Balmon hornblende
Pre-Sflurian schist and Abrams
mica schist

Salrnon hornblende schist i8 com, of horn-
blands schist and ghelss and represents &
during which saveral thousand feet of
aslc lava and voleanic ejectamenta were
erupted over the eroded ace of the under-
Abrams. Metasedimentary interbeds
of white marble are present in the Salmon.
Abrams mica schist i3 of sedimentary scrgﬁx
and composed mainly of quartz-mica
Beds of graphite schist, actinolite schist
blue marble also present. Both f
¥ield water from fractures to zprings.
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DESCRIPTION OF FORMATIONS
PRE-SILURIAN ROCKS
ABRAMS MIOA SBCHIBT AND BALMON HORNBLENDE SCHIST

The most ancient rocks found in the southern Klamath Mountains
are the Abrams mica schist and the Salmon hornblende schist. The
Abrams is a thick series of metasedimentary rocks, dominantly quartz-
mica schist, which is overlain uncomformably by the metavolcanic
Salmon hornblende schist. Hinds (1932, p. 385} introduced the term
“Siskiyou terrane” to include the Abrams and Salmon schists, He
reasoned that, though of different ages, they form a distinct strati-
graphic group in the Klamath-Siskiyou region, because they are much
more highly metamorphosed than any of the younger rocks so far
known in the region, and moreover their degree of recrystallization
is similar.

The Abrams and Salmon schists were first named by Hershey (1901,
p- 227) as a result of his early investigations in Trinity and Siskiyou
Counties. As described by Hershey, the Abrams mica schist in the
upper Coffee Creek region of Trinity County is composed of thin folia
of muscovite of dull colors, such as gray, light brown, yellow, and
pink, separated by irregular layers of white quartz representing the
original laminas. Interbedded with the schist are thin folia of hard
blue crystalline limestone. Thin beds of graphite sehist and actinolite
schist were observed in what Hershey believed to be a gradational
zone between the Abrams and Salmon schists.

In the area north of Etna bedrock of the mountains bounding
Scott Valley on the east and west consists largely of rocks of the so-
called Siskiyou terrane. The Abrams mica schist crops out in the
mountains east of Scott Valley, in Chapparal Hill, and in the smalt
hillocks jutting through the valley alluvium. Extensive areas of the
mountains to the west are underlain by the Salmon hornblende schist
although the Abrams generally forms the bedrock in the western
mountain front directly in contact with the alluvial fill of Scott
Valley. The Salmon crops out adjacent to the alluvium along the
northwestern part of Quartz Valley and extends northward to Scott
Valley, where it forms the steep walls of the narrow canyon through
which the Scott River flows as it leaves Scott Valley.

Throughout most of Scott Valley, the Abrams consists of rocks
similar in lithology to those described by Hershey from the Coffee
Creck region of Trinity County. The most abundant types are mica-
ceous quartzite and quartz-mica schist; muscovite is the dominant
mica. Thin beds of highly fissile biotite schist occur locally along
the west side of the valley north of Etna. Beds of graphite schist,
grass-green actinolite schist, and blue finely crystalline marble also
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are present. The actinolite schist underlies large areas of the hills
immediately south of Etna. Marble makes up much of the Abrams
along the east side of the valley between Shell and Hurds Gulches,
and is a dominant part of the bedrock in the small hills which rise
out of the alluvium northeast of Etna in sec. 15 and 21, T. 42 N,,
R.OW.

The Abrams represents several thousand feet of beds of argillaceous
and arenaceous sediments, carbonaceous shale, and limestone which
have undergone considerable metamorphism. Despite the intense
metamorphism which has resulted in complete recrystallization of the
sediments, the schistosity follows closely the original bedding of the
sediments.

North of Fort Jones, along the east side of McAdam Creek and to
the north of Moffett Creek, highly resistant podlike masses of a tough
nonschistose blue-gray rock form ledges within the Abrams. The most
important minerals in the rock are pale blue amphibole (probably
glancophane}, clinozoisite, and quartz. This rock may have origi-
nated through hydrothermal alteration of the Abrams. Several other
lenses of this type rock occur in the Scott Valley area and are always.
associated with the Abrams.

At first Hershey (1901, p. 228) believed the Salmon hornblende
schist was of sedimentary origin, although in a later report (1902, p.
277) he stated that the Salmon probably had been deposited as a
fine water-laid volcanic ash. The Salmon exceeds 3,000 feet in thick-
ness and extends for more than 200 miles from the southern Kla-
math Mountains northward into the Siskiyou ranges of Oregon.
Hinds (1932, p. 389) stated that its remarkable uniformity of texture
and mineralogical composition undeniably suggests igneous origin.
Although hornblende schist may conceivably be derived from cer-
tain sedimentary deposists, the process should have resulted in more
diverse metamorphic equivalents than those found in the Salmon.
He believed that, during Salmon time, vast quantities of lava and
volcanic ejectamenta which were erupted upon an Abrams landscape
eroded to low relief, and formed a great lava plateau which once
covered vast areas in Northern California and adjacent parts of
Oregon.

The Salmon rocks, which form but a small part of the so-called
Siskiyou terrane Wlthm the ares of investigation, consist predom-
inantly of hornblende schist and hornblende-plagioclase gneiss. The
_htho]ogm similarity and the degree of recrystallization of the Salmon
and Abrams schists suggest that metamorphism of both formations.
was simultaneous. In the upper reaches of Etna Creek, near the con-
tact with the granodiorite, the hornblende schist of the Salmon con-
tains interbeds of coarse white to pink crystalline marble that parallel
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the foliation of the schist. Thess interbeds suggest halts in volcanism,
temporary but sufficient to allow the accumulation of sedimentary
deposits.

West and northwest of Scott Valley along the Scott Bar road, ex-
tensive beds of white marble are interbedded with the hornblende
schist. Granodiorite and pegmatite stringers in this area intrude the
hornblende schist lit-par-lit forming an extremely coarse textured
hornblende gneiss. Along Shackleford Creek the typical hornblende
schist is composed mostly of dark-green hornblende and quartz with
smaller amounts of feldspar and scattered grains of magnetite. Along
Moffett Creek immediately northeast of Fort Jones a few thin beds
of hornblende schist are included with apparent conformity within
the Abrams; they may represent falls of volcanic ash erupted during
Abrams time or possibly basic sills and dikes injected into the Abrams
during intensive Salmon volcanism,

The exact stratigraphic position of the rocks comprising the so-
called Siskiyou terrane is not known. The Abrams and Salmon schists
are the oldest formations in the Scott Valley area, and have been so
reported by Hinds (1932, p. 385) in the Redding-Weaverville area of
the southern Klamath Mountains, and by Hershey (1901, p. 244) from
his explorations in Trinity and Siskiyou Counties. What appears to
be an older sequence of rocks is found in the Medford quadrangle,
Oregon, about 28 miles north of Scott Valley. In that area, Wells
{1939) mapped schist which he divided into two groups: (1) a section
of older highly foliated rocks which consist mainly of quartz-epidote-
chlorite schist, and (2) a section of younger rocks which resemble
lithologically, and may be equivalent in age to, the so-called Siskiyou
terrane. If this theory is correct the schist described by Wells is the
oldest rock known in the Klamath Mountains. Both of Wells’ units
could be Precambrian, but it seems likely that the younger, less foli-
ated rocks may be lower Paleozoic.

In the northern and western parts of the Scott Valley area the
Abrams and Salmon schists are overlain unconformably by several
thousand feet of greenstone and greenstone schist possibly correlative
with the Devonian(?) Copley greenstone of the southern Klamath
Mountains. In the southern part of the mountains surrounding Scott
Valley the Chanchelulla(?) formation of Hinds (1931), a series of
moderately metamorphosed sedimentary rocks probably of Silurian
age, lies unconformably on the Abrams and Salmon schists. Thus,
present evidence indicates only that the Abrams and Salmon schists
can be adjudged with certainty to be of pre-Silurian age. Any assign-
ment of these rocks to the Precambrian or lower Paleozoic would be
extremely tenuous, '
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SILURIAN SYSTEM
CHANCHELULLA(1) FORMATION OF HINDS (1981, 1935)

The Abrams and Salmon schists are uncomformably overlain by
slightly metamorphosed, strongly folded sedimentary rocks which
exceed 5,000 feet in thickness and which largely compose the bedrock
in the mountains throughout the southern part of Scott Valley. The
rocks are composed of generally eastward-dipping alternating beds of
chert, sandstone, shale, slate, chlorite-sericite schist, and limestone
which represent sediments of substantially the same type as those
from which the Abrams mica schist was formed, although they do
not show the same intensity of recrystallization shown by the more
ancient Abrams except in localized zones of extreme shearing.

Hershey (1901, p. 230), named these rocks the “Lower Slate series™
during his early reconnaissance work in Trinity and Siskiyou Coun-
ties.  He described them as occurring in the Scott Valley region be-
tween Fort Jones and Callahan and extending eastward to Shasta
Velley near Gazelle. In the Red Bluff, Weaverville, and Big Bar
quadrangles of the southern Klamath Mountains, a thick section of
moderately metamorphosed beds of chert, quartzite, schist, and marble
overlies the Abrams and Salmon schists with distinet erosional un-
conformity, and in turn are overlain unconformably by the De-
vonian( ¥) Copley greenstone. Hinds (1981, p. 292) named these
rocks the Chanchelulla formation from exposures on the slope of the
mountain of that name in the northwest corner of the Red Bluff quad-
rangle. The stratigraphic position, lithology, and degree of recrystal-
lization in Hinds’ Chanchelulla($) beds suggests that they may be
the equivalent of the thick section of sedimentary rocks in the Scott
Valley region.

As Hershey indicated, the above-mentioned sedimentary sequence
in the Scott Valley area, tentatively correlated with the Chanche-
lulla(%) formation of Hinds (1931) forms much of the bedrock in
the mountains between Callahan, at the south end of the valley, and
Shasta Valley. Fossils examined from many isolated limestone out-
crops 14 miles southwest of Shasta Valley, between Gazelle and
Callehan in Plowman’s Valley, were considered Silurian by Westman
(1947, p. 1263). He noted also that brachiopod and trilobite fauna
collected by C, W. Marriam from a locality 314 miles southwest of
Gazelle were doubtless Silurian thus, the Chanchelulla(?) formation
of Hinds (1931) in the Scott Valley area is probably Silurian in age.

Eagst of Scott Valley, near Gazelle, the Chanchelulla(?) consists of
gray and red shale, green and black chert, gray siltstone, graywacke,
sandstone, conglomerate, and limestone (Heyl and Walker, 1949, p.
817). Lateral gradation from one type to another is not uncommon.
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The limestone in that area is present as discontinuous lenses in the
shale and sandstone and higher in the section as a fairly continuous
unit averaging 200 feet in thickness which Heyl and Walker (1949,
p- 517) designated “the main limestone.” At some localities near the
base of this main limestone there is a medium- to coarse-grained intra-
formational conglomerate containing angular fragments of bluish-
gray limestone cemented with grayish-white caleium carbonate.

In Scott Valley, Hinds’ Chanchelulla(?) formation has been
slightly metamorphosed, as is evidenced by recrystallization of the
more argillaceous layers (pl. 4). By contrast, the sandy beds have
been only slightly affected. Quartz grains in the sandstone are jagged,
and invariably have been rotated slightly so that the longer dimensions
are parallel or nearly parallel to the bedding, but rarely do they show
the mosaic texture characteristic of complete recrystallization. The
original shaly beds have been converted in many cases to slate, phyllite,
and sericite-mica schist. Thin quartzose beds separated by fine
schistose layers, composed almost entirely of chlorite and sericite, are
common along shear zones.

Along Shell Gulch near the contact with the Abrams mica schist,
the base of the Chanchelulla(?) is composed of thin-bedded blue
chert, micaceous sandstone, and a thick zone of banded blue and gray
«chert. Thin lenses of fine-grained even-textured blue limestone, which
weathers to a light-gray color, are included within these beds. South
-of McConnahue Guleh and higher in the stratigraphic section, there
is a resistant and fairly continuous layer of blue limestone several
‘hundred feet thick which contains abundant narrow veinlets of white
«calcite cementing prominent joint sets and is probably correlative
with the main limestone in the Gazelle area. The limestone forms
prominent castlelike ledges which cap the mountains overlooking the
-east side of the valley. From Scott Valley eastward to Shasta Valley
limestone-capped mountains and ridges are conspicuocus physiographic
features which indicate the presence of the Chanchelufla(?) forma-
tion of Hinds (1981).

DEVONIAN(?) ROCKS
GREENSTONE

A thick section of voleanic rocks crops out continuously along the
north side of Scott Valley from McAdam Creek westward to the
vicinity of Meander Creek. These rocks are altered to greenstone
and greenstone schist and contain a few sedimentary interbeds of
-chert, argillite, and limestone. The volcanic rocks also underlie
‘Quartz Hill and the small hills in Quartz Valley, and compose the
bedrock along a 4-mile stretch of the western mountain front between
Evans Creek and the area midway between West Patterson and
{Crystal Creeks.
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The greenstone is pale grayish green to dark green, ranges in tex-
ture from coarse grained to fine grained, and represents a period of
voleanic activity when several thousand feet of flows, flow breccia, and
tuffaceous beds were deposited. The flows apparently consisted main-
ly of pyroxene andesite and less commonly of basalt. Recrystalliza-
tion has not everywhere destroyed the textural and mineralogical
characteristics of the original volcanics. Vesicular or amygdaloidal
structure is common. Many of the rocks are porphyritic, containing
phenocrysts of plagioclase feldspar and pyroxzene set in an aphanitic
groundmass. The pyroxene generally has been altered to uralite. The
rocks have been heavily chloritized and contain abundant zoisite and
epidote,

The greenstone can be traced for about 25 miles to the northeast
from Scott Valley into the western part of Shasta Valley where it
underlies much of the rugged hills known locally as the Paradise
Crags. Highway 99, as it follows the deeply incised gorges of the
Shasta and Klamath Rivers, cuts the greenstone. Williams (1949,
p. 15) describes the greenstone in the Shasta Valley area as a massive
strongly jointed pale-green rock, thoroughly chloritized and contain-
ing much calcite, epidote, and prehnite accompanied by albitized
feldspar. An interesting aspect of the greenstone in that area is the
absence of both vesicular structures and sedimentary interbeds in the
towering and extensive exposures along Highway 99. Westward
from the highway along the Klamath River, however, vesicles are a
common feature of the greenstone. o

In the Scott Valley area the metavoleanic rocks contain lens-shaped
beds of chert, argillite, and limestone. It was impracticable to map
these separately because of their limited extent. The beds of chert
and argillite are generally dark blue to black, weathering to lighter
shades of gray and brown, and are especially common along the
north side of Scott Valley and in the hills rising out of the alluvium
in Quartz Valley.

The sedimentary interbeds nowhere display the complete recrystal-
lization shown by the Salmon and Abrams schists, and undoubtedly
the greenstone is much younger than these rocks. Wherever ohserved
near the contact with the Abrams and Salmon schists, the chert and
argillite of the greenstone unit dip to the east under the older schist
as part of a fold system sharply overturned to the west. The green-
stone is everywhere strongly jointed and sheared (pl. 5) and cut by
many dikes. One set of shear fractures, which trends eastward, has
been notable for the prolific gold-bearing quartz veins which it con-
tains.

Either of two possible formations in the Klamath Mountains may
be correlative with the greenstone of the Scott Valley area, In the
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southern Klamath Mountains a thickness of about 1,500 feet of green-
stone was named the Copley metaandesite by Dl]ler (19086, p. 6-7)
from the exceedingly good exposures along the canyon of the Sacra-
mento River near Copley station on the Southern Pacific railroad.
In the Redding-Weaverville area, the Copley lies unconformably be-
tween the overlying Kennett formation, which contains Middle De-
vonian fauna, and Hind#g underlymg Chanchelulla.( #) formation
(Hinds, 1932, p. 398).

To the north and northwest of the Scott Valley area in the Medford,
Grants Pass, and Kerby quadrangles, Oregon, & thick series of altered
voleanic rocks containing lens-shaped interbeds of argillite, chert,
quartzite, conglomerate, and marble may be correlative with the green-
stone in Scott Valley. That assemblage of rocks was named the Apple-
gate group after the drainage basin of the Applegate River in Oregon
where the group is the prevailing country rock (Wells and others,
1949, p. 3). Wells reports that Reeside examined fossils from this
formation and considered them to be Mesozoie, probably Late Triassic
in age (1949, p. 4}.

Because of the spotty coverage and reconnaissance nature of the
geologic mapping in the Klamath Mountains, and because the green-
stone was not found in contact with Hinds’ Chanchelulla{?) rocks
along the southern part of the valley, it is not possible at this time
to determine which of the above formations, if either, is the equivalent
of the greenstone in Scott Valley. If the greenstore is equivalent to
either the Copley or the Applegate in age it undoubtedly represents
the youngest preintrusive bedrock in the area.

UPPER JURASSIC AND LOWER CRETACEOUS(T) INTRUSBIVE ROCKS

During the Late Jurassic and perhaps extending into the Early
Cretaceous the Klamath Mountains were the scene of profound orogeny
(Diller, 1906, p. 10).  The bedrock was strongly folded and invaded
by a series of magmas which solidified into rocks ranging in com-
position from granite to peridotite. The intrusive rocks occupy large
areas underlying the mountaing on the east and west sides of Scott
Valley. Igneous intrusion progressed, as has been noted elsewhers,
from a sequence of rock types representing an earlier mafic to those
of a later more strongly felsic nature. - Two rock types of this mag-
matic sequence are recognized in the area under investigation : earlier
peridotite now largely serpentinized, and granodiorite. By analogy
with. rocks of the Sierra Nevada, the serpentine is presumed to have
been emplaced during the latter part of the Jurassic period and
the granodiorite during Late Jurassic or Early Cretaceous time,

The relative ages of the serpentine and the granodiorite at several
localities in the Scott Valley area can be established. .Along the upper
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reaches of Shackleford Creek, in the area west of Quartz Valley,
stringers of pegmatite, probably related to the period of felsic in-
trusion, have cut through sn extensive cutcrop of serpentine, and
along the east side of Scott Valley at locality 42/9-26K serpentine
is intruded by a quartz latite porphyry dike probably also related fo
the intrusion of the granodiorite.

SERPENTINE

The rocks in the Scott Valley area mapped as serpentine are
peridotite masses which have been almost completely altered to
minerals of the serpentine group, The original peridotite from
which the serpentine has been derived is designated by varietal names,
such as dunite and pyroxenite. Dunite contains more than 95 percent
olivine and little or no pyroxene, whereas pyroxenite contains more
than 95 percent pyroxene. Varieties of pyroxenite are further dis-
tinguished as saxonite, wehrlite, or lherzolite, depending on whether
the pyroxene is enstatite, diallage, or both. Chromite is an accessory
mineral in the serpentine. It ranges in amount from a few dissemi-
nated grains to masses large enough to be mined commercially.

The serpentine {pl. 6) is dark greenish gray to nearly black and
weathers to lighter shades of gray and green. As & rule the serpentine
is strongly sheared and is cut by innumerable highly polished slip sur-
faces, It is an extremely incompetent rock and fractures easily into
irregular blocks having waxy, slickensided surfaces. Areas under-
lain by serpentine are distinctive, invaribaly supporting characteristic
sparse growths of brush on poorly developed brownish- or brick-red
soils..

The serpentine generslly occurs as elongate tabular sheets several
miles long, crudely conformable to the enclosing rocks. ~ Smaller bodies
range in size from “blisters” several feet in diameter to large irregu-
lar masses a mile or more in extent which do not exhibit any apparent
localization by structural control. The largest body of serpentine
extends from Yreka 15 miles south-southwest into the northeastern
part of Scott Valley as far south as Hamlin Gulch (Wells and Cater,
1950, p. 110) and dips steeply to the southeast in apparent conformity
w1th the host rock, the Abrams mica schist. From Hamlin Gulch
southward into the vicinity of Callahan, smaller, disconnected masses
of serpentine are crudely parallel to, and are probably apophyses from,
the main sill-like body. Intrusion evidently was not guided pref-
erentially by lithologic structure, because in the area south of Etna the
Chanchelulla () of Hinds (1981) is the host rock for the serpentine,

The funnelliké shape of most of the tributary valleys along the
east side of Scott Valley results from the presence of the highly sheared,
readily eroded serpentine bedrock. Apophyses from the large serpen-

1]
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tine sill previously described cross Hamlin, Hurds, Sharps, Shell, and
Hartstrand Gulches. All these gulches widen in the area underlain by
serpentine. By contrast, McConnahue Gulch, which is underlain by
sandstone of the Chanchelulla($) formation of Hinds (1931) shows
no such widening effect.

The geologic map (pl. 1) suggests that the east side of the Scott
Valley flood plain from Hamlin Gulch southward to the vicinity of
Etna may be underlain largely by serpentine bedrock. As discussed
more fully in a later section on the physiographic development of Scott
Valley, this condition has undoubtedly been important in determining
the course of the ancestral Scott River along this reach.

GRANODIORITE

A large body of granodioritic rock, intrusive into the Abrams and
Salmon schists and the greenstone, is exposed for about 8 miles in a
north-south direction along the western flank of Scott Valley. Be-
tween Patterson and Crystal Creeks the intrusive body is directly in
contact with the valley alluvium. From Crystal Creek south to
the vicinity of Etna, the granodioritic body intrudes the Abrams mica.
schist and the intrusive contact lies about half a mile west of the valley
alluvium. South of Etna the granodicritic body intrudes the Salmon
hornblende schist, and the contact trends first westward and then
southeastward. At the crossing of Etna Creek the intrusive contact
lies several miles west of the mountain front, -

Though the intrusive body is largely granodioritic in composition,
every gradation between granite and quartz diorite occurs. Inappear-

-ance the granodiorite generally is a light-gray medium- to coarse-

grained massive rock. Biotite is the dominant ferromagnesium
mineral and constitutes 15 to 20 percent of the total mineral content.
Hornblende occurs locally but only in minor amounts. Feldspar,
dominantly sodic plagioclase, constitutes about 60 percent and quartz
about 20 percent of the rock. Accessory minerals include apatite,
sphene, and zircon.

‘Where observed, the granodiorite was strongly jointed with many of
the joint faces covered by fine drusy encrustations of epidote. Sheared
zones are common and in these the granodiorite is extremely friable and
crumbles to the touch. Along Etna Creek, near the contact with the
Salmon hornblende schist, the granodiorite is cut by & set of prominent
vertical joints which trend N. 60° E. and N. 80° W. at right angles to
each other. A nearly horizontal joint set is poorly developed. In this
area many aplite dikes cut both the hornblende schist and the grano-
diorite. Frequently the aplite dikes show narrow, distinct, porcelain-
like border zone and fine-grained sugary-textured inner parts.
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PLEISTOCENE AND RECENT DEPOSITS
OLDER ALLUVIUM (PLEIBTOCENE)

The older alluvium, of Pleistocene age, comprises strongly dissected
older fan and terrace deposits along the valley margins. They repre-
gent interruptions in a period of uplift which initiated the downcut-
ting by the Scott River and its tributary streams. These deposits are
most continuous at the south end of Seott Valley near Callahan where
they underlie narrow terraces along both sides of the valley. The
maximum exposed thickness in that area is probably less than 50 feet.
The deposits are poorly sorted and consist for the most part of well-
rounded rotten granodiorite, serpentine, chert, and quartzite boulders
which average about 1 foot in diameter and are set in a matrix of
sand and silty clay.

To the north, deposits of older alluvium are also found in small
isolated patches along the margins of Oro Fino Creek valley and
Quartz Valley, and at the mouth of Etna Creek. The deposits along
the west side of Oro Fino valley form an old and moderately well
preserved terrace. Those deposits along Quartz Valley and at the
mouth of Etna Creek represent old alluvial fans formed by Shackle-
ford and Etna Creeks. The fans are highly dissected, and wherever
exposed the fan material appears to consist of poorly sorted boulders
of western-mountain origin set in a matrix of brown sandy clay. Both
these fan deposits have been mined intensively for gold in past years.
Remnants of the Etna Creek fan deposit are 100 feet or more in
maximum thickness and were deposited by the ancestral Etna Creck
when it flowed in a north-northeasterly direction, prior to the recent
eastward tilting of the Scott Valley area (see section on “Physio-
graphic Development of the Scott Valley ares,” p. 32). The old fan
deposited by Shackleford Creek lies directly against the fault at the
western mountain front, suggesting that faulting has occurred subse-
quent fo deposition of the fanglomerate. The old Shackleford Creek
fan is deeply trenched by eastward-trending gullies, and the fan ma-
terial appears to have a maximum thickness of more than 100 feet.
The Recent fanglomerate of Shackleford and Sniktaw Creeks has
been deposited around the dissected margins of the old fan. To the
south, the margins of the old Etna Creek fan are likewise in contact
with the Recent fanglomerate deposited by Etna Creek.

No wells are known to obtain water from the older alluvium in the
Scott Valley area. 'The deposits probably do not constitute an im-
portant aquifer because of their limited extent, usually poorly sorted
nature, and position above the water table. '
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YOUNGER ALLUVIUM (RECENT)

Aside from the few scattered remnants of older alluvium found
along the valley sides, the valley £ill is made up entirely of younger
alluvium of Recent age composed of (1) stream-channel and flood-
plain deposits and (2) aliuvial-fan deposits. These two units are
shown separately on the geologic map (pl. 1) as Qp and Qf. These
units may be readily distinguished in mapping because of their surface
characteristics. However, they are partly intercolated, largely con-
temporaneous, and not easily differentiated in well logs. Hence, they
are discussed in the text together. These deposits underlie and form
the alluvial plains of the Oro Fino Creek valley, and Scott and Quartz

Valleys, and the fans at the valley margins. They extend in tongues

up the valleys of tributary streams.

The younger alluvium ranges in thickness from a feather edge at
the valley borders to probably more than 400 feet in the center of
Seott Valley where it is widest. Kenneth Croeni of the Siskiyou Soil
Conservation District at Etna, and Harvey Palmer, a well driller of
Greenview, report that the maximum known thickness of valley fill
was noted during the drilling of a well at approximate location
42/9-9G between Etna and Greenview. This well, which has been
destroyed, penetrated more than 400 feet of non-water-bearing allu-
vium without reaching bedrock. The thickness of the alluvium de-
creases to both the north and south of the well. To the north, in the
Fort Jones area, the approximate thickness of the alluvial fill was
determined from information obtained by George A. Milne of Fort
Jones as a result of operations of the French Gulch Dredging Co. on
McAdam Creek. Test drilling and dredging operations revealed that
along the upper reaches of McAdam Creek, about 3.5 miles north of
Fort Jones, the alluvium is about 100 feet thick and it increases in
thickness in a downstream direction at a rate of about 30 feet per
mile. If this rate were projected toward Fort Jones, the thickness of
alluvium there would be about 200 feet.

The alluvial deposits vary greatly in composition. Along the west
side of the valley area, from Etna northward to Quartz Valley, the
principal streams have built large bouldery and cobbly alluvial fans
which are generally most permeable in their mountainward reaches.
The channel deposits of these streams differ with regard to the per-
centage of granitic bouldery debris which they contain ; thus, Patter-
son and Kidder Creeks contain about 20 and 10 percent, respectively,
of granitic material, and Etna Creek contains about 40 percent. The
Crystal Creek fan, which is not as bouldery nor of such large extent
as the fans deposited by the above streams, is composed almost wholly
of granitic gravel, sand, and clay. This deposit is rendered imperme-
able throughout much of its extent because of the high clay content
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~—derived from the weathering of feldspar in the granodiorite which

.omprises the bedrock along the western mountajin front in the Crys-
tal Creek area. Normally, surface water from Kidder Creek (pl 5)
and west Patterson Creek does not reach Scott Valley during the
early part of the summer because water is diverted from the creeks’
upper reaches for irrigation, and the remainder sinks into the coarse
gravels of the fanhead area. Crystal Creek, however, maintains flow
throughout the year, owing to the relatively impervious nature of the
underlying granitic rocks, which apparently prevent much influent
seepage from reaching the ground-water body. Instead, water stored
in the fine-grained deposits discharges into the creek by eftluent seep-
age during the summer, thus maintaining streamflow,

Downslope from the apices of the western mountain fans toward
the valley the alluvium becomes progressively less coarse, and in the
zone near the toe of the fans, fine sand, silt, and clay predominate. At
the surface the limit of the gravelly phase runs fairly close to the:
west side road (State Highway 82) in the area between Etna and
Greenview. Extending to the east for about 2 miles with a gentle
slope towards the valley is an area underlain by the finer fraction
of the alluvium deposited by the western streams. Well logs (pl. 2)
show that this body of alluvium consists of lenses of water-bearing
gravel confined between fairly impermeable beds of ¢lay. The allu-
vium in this zone is much less permeable than the flood-plain and
stream-channel deposits of the Scott River with which it merges to the
east.

The area underlain by the flood plain of the Scott River averages
114 miles in width between Etna and Fort Jones. Wells 42/9-10K1
and 10Q1, each 120 feet deep, are located on the flood plain about
half a mile east of the boundary with the western mountain alluvium.
Logs of those wells indicate that the flood-plain alluvium there con-
sists of highly permeable sand and gravel in beds averaging as much
88 5 feet in thickmess, alternating with beds of clay which are from
several inches to several feet thick {pl. 2). Logs of several other wells
that penetrate the alluvium of the flood plain between Etna and Fort
Jones indicate a similar depositional sequence, probably because of
the constant shifting of the Scott River during the alluviation of the
valley. The lenses of sand and gravel were deposited in old channels
which are included within and extend through clayey sediments of
flood-plain origin. The sand and gravel lenses constitute the ground-
water arteries which yield abundant water when tapped by welis.
Wells 43/9-23F1, 26C2, and 26L1, located along the road which bi-
sects Scott Valley, are shallow driven wells, 2 inches in diameter,
which have penetrated similar deposits. The log of well 43/9-23F1,
which is representative of the group, reads as follows: topsoil, 6 feet:
16180658 3 .





















































































































































































TaBLE 10.—Drillers’ logs of selecied

TABLES

85

waler wells in the Scott Valley area, California—

Continued
Thick- | De . Thick- th
Matarial ness (teepg’ Material ness i'gt)
(feet) (foet)
£1/9-4P1 .
[Vincent, Drilled by N, R. Jesseo. On djmharzg\; ﬂ??e% ﬁaar base of West Patterson Oreek Isn. Altitude
Top 80il. e ——— 12 12 || Clay and¥gravel ... 140 156
Hardelay. ..o 4 16
42/94Q1
[F. Ray Eller, Driller unknown. On diseharg_—? 7?711;: e;t]aar base of West Patterson Creek fan. Altitnde
Sandy loam_.____..__. 15 15 || Gravel __________._.. 2 33
Clay_ .o e 5 20 | Hardpan_ . _______.__ 17 50
Hardpan______________ 11 31 | Gravel .. ___..______ 10 60
42/9-8C1
~ [Weasley Carter. Dug by owner. On West Patierson Oreek fan, Altitude 2,831 feel]
Clay, gravel, and rock.__ 22 22 || Gravel with clay lenses_ 22 52
Coarse sand and ¢lay...| 8 30
_ 42/9~10K1
\ ] .
{Albert H. Newton. Drilled by N. R, Imetedoﬂl'lo ma‘:,t:a Iimr]:od plaln. Altitude 2,744 fest. Oasing
Soll o .. 4 4 || Loose sand, thin clay
Sand and fine gravel___ 9 13 streaks . __________ 5 69
Sand and fine gravel ___ 2 15 || Band and gravel,
Sand and gravel some streaked with clay.__ 10 79
elay.. . __________ 10 25 || Yellowelay.. oo __ e 4 83
Sand and gravel as Sand and gravel,
much as 3 inches___. 29 54 streaked with yellow
Sand, grave! and clay__ 4 58 clay_ ... 13 a6
Yellow hardpan, some Red stained sand and
sand. oo 61 gravel______________ .9 105
Gray hardpan, some Gravel and clay__.____ 11 116
gravel . . oo _ 3 64 [| Fine gravel___________ 1 117
. Clay and gravel.______ 3 120
42/9-10Q1
. . R. 1 Seott Ri X
[Albert H, Newton. Drilled by N Rp{:tme Or?om ot | I;)e;‘wﬂtn]wod_pm Altitude 2,748 fest. Casing
3 3 Gravel, good water____| 8 35 8
1 4 Gravel and sand_______ 7.5 | 43
2 6 Tule mud____ .. _____ 2 45
3 9 8uicksand ____________ 8 53
5 14 tavel and sand_. . ___ 5 58
2 16 Good gravel with thin
4 20 seams of clay, good | -
water_ _________._._ 32 90
1.5] 21.5 | Sand.and gravel.______ 30 120
6 27.5
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Bugar Oreek.. ... 408128 | 52653 40[41.0) 7.4| 809 €1]17 B4 49) Lo] .6] s 21] 12 ) a 9
A9 403 .083) .01} 89| 04| 0847 .001) .000
93083) a(m | 7e| 20 [ 1m|w | | so| 3| 14| s8] 8| A1 .oz 10s o
L1581 .917) 033 [ 2108 | .07 | .04 L0032,
Trrigntion ditoh, Beott | 41%- 2B | 52553 | 10423 79| 140 20|15 12{ u| 20| .7| @] 28] vrz| .1 .3 75 5
095 o051 .0871{ .01 Laa2!| .o75! .03y .008! .o08
10-368| 2066 | 79| 89 | w5|m 5| 19 s8] La| ws| 1| e5] 1| rsi .18 1es 7
7| 1ee3{ (23| 031 | a3 .80 127 .006] .02
Btna Oreek ... 6K | 52653 | 100|820 71| se| az|n sol r1l ref 3| | ril wsf .3l 1 vl B
20 ) 00| .ost| .o05| .se1| .023) .oe2| .o11] .o02
03053 0 80 | 74| 33| 48|16 25| .o| 2o .3| #| ra]|l .z2/.. 5 2
. A% .04l 130( .o08| o8l .oz7 ! .ovs
McOonnahue Gulgh... 135G | 52583 1)822| 82| we | U312 sif 22| e8| .8 2] 19| a0} .1| n7] .01} ms ]
2665 | 1.o0a| %31 .020 (30w 306 .13a] .008 | .1
g-20-55| 3|88 | 7.9 %04 | 18220 al 1| sa| .o 1| 70| 6o 10| .12] 15 7
L7 | Lb82| (228 028 | a0 | .18e | .1e0 [TT0TTTC 018
French Oreek......... 15G [ 2-27-63 ao{ 73] esa| 83|18 740 21] 38] .7| «f 20] 18] .1x{ .3| .8| = 3
: : 300 | .17 166 .o18 [ .56 .o42| .05 | .o05| .oos ;
93053 | sim | 7zl ma 77|20 ul| 4| se] .o 17( &0 45
540 | .ase | o7l .ot | Leml L0as! .1m
West Patterson 3-8 | sooss| s0(4r0] ns] e28| m | ss! 20{ 28| .1| | ns| 2| .3) ife. ol 1n
Creck. 439 | Jio4 | .o .00 | .62 | o031 ] .o84] .om1{ .o0m
vas3| s|er | 12| a3 s|u 0| 20] 24| .3| 4] 22 2! 4| sl 13
400 .14 .70¢| .005( .754| .48 003
Etna Oreek. . ...._... "R 52853 | 100)40.8]| n3] sez| 2|1 ssl ¢l ns| 3| m] 27l A Laf ezl 18] e
: .289 | .033 | .088 | .008 | .877 | .06 | oo Il L0085 | 003
oaos3| 1le2 | o eso| 48| o8| s4af vr2| 24| 7| 3] 27| rol|...__. 2l 8| =] 2
419 .09 [ (148 .oi8| .62 .056 | .028 | ..o 003
Moftett Creek........] 43/8- 2L | 52258 |..___. Ba5| 81 %62 | 20| 16| 10| 5| 43| .7 16 §loee| 25] 06| 31 5
8 | 2.878 | ,187 | .018 | 3671 | .838( .ond LTI .040
Kidder Croek........ 2%p | s2058| sof4Ls) ve) sms| | u| s8] vi| ra| .z| =] rs| vol .2{ .2|.... w| 12
. ,289 | .000 | .05z | .008 | .ms| .08 .o28| .ol1| .003
o30-85| a2{e | nr| ss2| 40| u| 75| vo] 20| .4 | o] .8le.. g 8] 2] s
874 | (082 | .087| .ofc| .492| .04z | .23 {7l ,0ll


































