












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

The Scott Valley area is in the Klamath Modoontains in the northwestern part 
of California, about 28 miles sonth of the Oregon border. The area has a north- 
south lenath of about 26 milea and extends in an east-west dlreetlon for about 
10 milea i t  its widest part. The average seasonal precipitation irom July 1 to 
June 30 la 2L7 inches and the average annual temperature is 50.3' F. The area 
has a population of abont 3,000. The industries are agriculture, cattle rahdw. 
and lumbering. About 60 percent of the farm income is derived from Uvestock. 
Hay, largely Ikfalfa, is the chief agricultural crop and is dependent upon wr- 
face-water irrigation for sumesfnl prodnetion. 

The drainage basin of the Scott River comprises abont 819 square mllea 
The East Work and the South Rork of the Scott River merge a t  Callaban to 
form the Scott River. Rrom Callahan the Seott River flows to the northwest 
about 60 mlles where i t  joins the Khmath River 2 mu= above Hambnrg. 

The bedrock in the area, dating from presilurian to U t e  Jurassic and pm- 
dble Early Cretaceons time, consists of &nsoudated ro& whose fract- Geld 
water to mrlnps a t  the valley margins and in the snrrounding upland a m  The 
oldest rocks a; the Salmon hornblende schtst and Abrams mii-n schist, a aequenca 
of completely recrysta lW sedlmentarg and volcanic rockn of pre-Sllurian age 
Overlying these roclu, with profound nneonformity along the eastern part of 
Scott Valley are beds of the Chanehelulla(?) formation of Hinds (1931) con- 
sisting of more than 6,000 feet of sandstone, chert, slate, and limestone of pmb- 
able SUurian age. Along the northern part of the area, the Salmon and Abrams 
8- are nnconfombly overlain by andesltic and basaltic volcanic r& 
altered to greenstone and gm?nstone Behist, which may be correlative with 
either the Copley greenstone of Devonian(?) age or the Appleate gmup of 
Triemle (7) a m  Beginnfng in Late Jnrassic and perbaps conklling into &b 
Oretaceona the, the glamath Mountains were the seene of pmfonnd orogeny. 
The roclrs were strongly folded and faulted and were invaded by a series of 
magmaa which soUdiEed lnto mclra ranglog in compoeition from peridotite, now 
largely altered to serpentine. to granodiorita The granodiorite is the youngest 
of all the co1180Udated mflrs in the area. 

The valley alluvial BU anurlstd of a few iaolated patches of older movlum 
(Pleistocene) found along the valley margina and of younger alluvium which 
Ineludes etream-channel, Eood-plain, and allurn-fan deposits of Reeent age  
The &cent deposits nuderue and form the alluvial plalns of Scott and Quartz 
VaUegs, the valley of Oro Fino Creek and the fans a t  the valley margins, and 
extend In t o w  UP the vlllleys of trlbntary streams. Tblckuw of the Recent 
allmlal deposlta reaches a marlmom of more than 400 feet in the wlde central 
part of the valley between Etna and Greenview. 

The most permeable alluvium underlies the Eood plain oi the Scott River. 
Tbe major irrigation wells in the area, which yield from l.200 to 2,600 gallon8 
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per minnte ( a m ) ,  are on the Scott River Bood plaln between E h  and Fort 
Jones. The average speciflc yield of the flood-plain sediments is estimated at  
16 m r e e n t  The sunvial deposits along the west side of the VaUeY e o m p r b  
the fans deposited by the majur wesfern tributary streams and the deposits 
forming the gently sloping znnes of ground-water dlachatge near the h s e  of 
the inns. Hydrologic data indlcnte Lllat these deposirs a re  of much lower 
pemeablllty than the flood-plain depusits with which they merge to the east. 
Spec.iflc yield of the ulluviurn underlying the fans and discharge mnen is entl- 
mated to range from 6 to 7 wrcent. 

Most of the wells in the area rare fihallow dug wells, averaging abont 25 feet 
In depth and about 4 feet in diameter. The depth to water below land surface 
ranges from zero in the discirarge areas to a s  muvh ax 35 feet In the upland 
area8 of the western lnountain alluvial fans. The seasonnl Qucluntlon of water 
levels in the wells l~robably urerages abuut 4 fwt .  

Iteeharge to the gruuod.wnter tndy is cffccml by infiltration of rainfnil, by 
iufloent seepage from tributary streams, particularly those Lpsuing from the 
western mountains, and b.r swpage of sur t l re  water used for irrigation. Re. 
charge from preeii,iration in 1953 Nab eslimated a t   bout M,000 acre-feet, 
and recharge from ~orfnrcirrlyotiun a u t c r  a t  a b u t  17.000 acre-fwt. 

Gruuml water is dis;harged mainly by seepage Into tile Soott River, null by 
e~npoLrnn8piratiou. i t  is estim~lted tbat  about 30.000 acrcfeet of wacer Is 
lost to the atmosphere by erapotninspiration in the discharge mnes near the 
base of the aUuvinl fans built out from the western moantains. The totai 
pnnlpage in 1953 was nearly 2,100 acrc feet, bnt net artiflclal discharge from 
the ground-water reservoir waa i,robnbly no more than 1,500 arrcfeet.  About 
1,000 acrefeet of the totai purupage was used for  irrigation. 

The nuund-water StOnlge capacity of sediments lying betwwn 10 and I00 
feet belorv the land aurfaw hcneath the entire area is estlmated to be 400,000 
acreft,et. Storage capacity in the flood-llinln sedirnenta Is about 220,000 acre-feet. 

Snrfaee water and ground water a re  of Low luinernl content and a re  gencraily 
of excellent quality h)r most uses. A close correlation exists botwecn the 
composition of the bedrock and the ~ u a l l t y  of snmplea of water taken from 
differcut par- of Smtt  Valley. 

INTRODUCTION 

PWPOSE AND SCOPE O F  INVESTIGATION 

I n  the spring of 1953, in connection with tho special investigation 
of the water resources of the Klnmath River basin in California, 
the U. S. Geological Survey was requested by the oftice 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, 
a study of the geology and ground-water resources in Scott Valley 
was begun June 1,1053. 

The purposes of this investigation were: to map t h e  extent and 
thickness of water-bearing deposits and to differentiate the geologic 
units in the bedrock surrounding Scott Valley; LO learn the geologic 
factors that are related to and that control the owurrenco of ground 
water; to determine tho chemical character of the ground water an'd 
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its relation to occurrence, movement, and u s ;  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. S. Geological Survey, Sacramento, Calif. 

LOCATION O F  AREA 

Tho 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 sontb-central part of Siskiyou County, 
Calif., about 28 rniles south of the Oregon border, in one of the 
most primitive and scenic parts of the Klanlatlr Mountains (fig. 1) .  
Throughout the area, the bedrock consists of metawdimentary and 
metavolcnnic r o c k  of Paleozoic age, into which has hern intruded 
an assemblage of igneous rocks of Late Jurassic and possibly Early 
Cretaceous age. Tho line separating the predominantly volcanic rocks 
of the southern Cascades from tho Klamath Mountuins lies over the 
mountains 15 miles to the east, where locally it is marked by the 
westcrn 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. I t  liw 

... .. between 122'48' and 123' W. longitude and 41°15' and 41°40' N. 
latitude, and is included within the Etna and Yreka 30-minute quad- 
~xngles of the U. S. Gwlogical Survey. 

PREVIOUS AND CURBENT INVESTIGATIONS 

With but few exceptions, geologic investigations in tho Klamath 
Mouutnins have been of a reconnaissance nature; only the broader 
aspects of the lithology, structure, and stratigraphy are known. ni l -  
ler (1902) traced the topographic development of the Klnmath Mouu- 
tains, and in 1006 in the Redding quadrangle made tho Grst detailed 
geologic study of a part of the southern Klamath Mountains. 0. H. 
Hershey (1901) made an important contribution to the geology of 
the region, describingmany stratigraphic units in Trinity and Siskiyou 
Counties. 

I n  later years Avorill (1931) and Maxson (1033) discussed the 
economic geology of the area. Averill's report was accompunied by 
a geologic map of the Shasta quadrangle, drawn by the geological 
department of the Southern Pacilic railroad. Hinds (1932, 1933) 
d i s c 4  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) dascribed the minas and mineral resources of Siskiyou 
County, and Wastman (1947) discussed the occurrence of a Silurian 
fauna near Scott Valley. Wells (1939) and Web ,  Hob, and Cater 
(1949) dascribed the geology of the Klamath Mountains in southern 
Oregon, and Wells and Cater (1950) described the chromite d e w t s  
of Siskiyou County. 

Geologic investigations are currently (1956) in p r o w  in the area 
between Scott Valley and Shasta Valley and a report on the early 
Paleozoic s t ra t ipphy of the ares by F. G. Wells and C. W. Merriam 
is now in preparation. I t  is understood that wnclusions expressed in 
tho above report, concerning correlation of the alightly metamorphosed 
sedimentary rocks along the east side of Scott Valley, may deviate sub- 
stantially from conclusions of earlier geologic reports on the Scott 
Vnlley area and from those of the present report. 

XETHODS OP 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-love1 measurements were made 
in 22 selected wells. Measurements were made in 83 wells during the 
m~ddle of October. All measurements were mado from a b e d  meas- 
uring point at the top of each well with a 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 splritlevel survey made by the California Department 
of Wator Resources (formerly California Division of Water h 
sourcss). The character and thickness of the wah+earing mate- 
rials and yields of wells were obtained from driers '  logs and fmm 
wall owners in the area 

Geologic units were mapped in the field on aerial photqpphs, wale 
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 Snr- 
vey Etna and Ymka quadranglea at  scale 1:125,000. Wells were 
located on the brtse map with an odometer by measuring distances 
from section cornen, &ion lines, and roads. 

WELL-IWXBEBING 8YSTEH 

The well-numbering system used by the Geological Survey in Cali- 
fornia shows the location of wells and springs aocording to the rec- 
tao&r system for the subdivision of public land. In well 43/9-24F1, 
the part of the number precading the hyphen indicates the township 

, and range (T. 43 N., R. 9 W) ; the digits betwem the hyphen and 

I 
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the letter indicate the section (sec. 24), and the letter indicate the 
40-acre subdivision of the section as shown in the accompanying 
diagram. 

Withii each 40-acre tract the wells and springs are numbered 
serially, as indicated by the h a 1  digit of the number. Thus, well 
43/9-24F2 is the second well to be listed in the SEJ/,NWJ/, 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 foregoing abbreviations of the town- 
ship and range is sdicient. : Incomplete numbers which lack the h a 1  digit, such aa 40/8-7Q or 
44/1&28D, indicate locations of wells, springs, sampling points, or 

I rock outcrops described in the text which are adjaeent to the 40-acre 
tract indicated by the letter. 
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Department of Water Rmurcas inventoried and measured water 
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spring and autumn of 1953 for analysis by the U. S. Geological Survey 
at Sacramento. Special thanks are due R. B. Bond of the California 
Department of Water b u r c e s ,  who cooperated in supplying hydro- 
logic data required by the writer during this study. Kenneth Cromi, 
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edges the advice and criticism of his colleagues in the Geological 
Survey, especially the critical review of the text by A. R, Leonard. 
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OEOORAPHY 

I Y I W ( i m  bBD DIkAnuaE 

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

I n  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 joined by many 
tributaries. The valley is ringed by an impressive series of mountain 
chains, Five miles southeast of the valley, the crest of the Scott 
Mounsins 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. 

Scott 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 sourca 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 northweSeese 
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 gravel 20 to 25 feet high are testimony to recent gold-dredging 
operations in the area. From Etna to Fort Jones, the Scott =ver 
flows along the east side of the valley and in a more northerly direction. 
From Etns north, Scott Valley opens out toward the northwest, and 
immediatdy south of Gmview reaches greatest width, about 5 milea 

North of Greenview, the northeastward-trending C h a p p d  Hill 
marks the westam boundary of the valley which narrows steadily until 
it is less than a mile wide at Fort Jones. There the Scott River tu& 
sharply to the west around the northern margin of Chappml Hill and 
flows for about 9 miles before it finally leaves the valley. 

Chappara1 and Quartz Hills rise out of the alluvium to altitudes of 
1,400 feet above the valley floor. These msssive bedrock hills delineate 
the boundaries of Oro Fino Creek valley and Quartz Valley. Om 
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 Fort Jones. Qua& 
Valley aversgeg 2 miles in width and lies between the wastern mountain 
front and Quartz Hill to the east. Several streams flowing from the 

- 
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western mountains drain Qnartz Valley. The soma of Shackleford 
C r d ,  the major stream in this spstem, is the Campbell Lakes, high in 
the western mountains about 8 miles southwest of Quartz Valley. 

Except for the East Fork of the Swt t  River, and Moffett Creok, 
which drains the mountains northeast of Scott Valley and often has 
yearlong flow to the valley, the streams along the east side of the 
valley are ephemeral, flowing only during the winter and spring 
months after prolonged periods of precipitation. Many tributary 
streams flow into the ares 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 gravol 
of the upland areas, and the streams do not normally maintain flow to 
the valley floor aftar the beginning of July. 

The western mountains rise more abruptly from tho valley than the 
mountains to 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 
mountains. The major streams flowing into Scott Valley from the 
west are Shackelford, French, Etna, Kidder, and Patterson Creeks. 
b o t h e r  stream named Patterson Creek flows into the valley from 
the north. In this report, the two Patterson Creeks henceforth will be 
distinguished as West Patterson and North Patterson h k s .  

I n  tho wide central part of the valley between Etna and Fort Jones, 
a meandering stream, which receives drainage from tlie western moun- 
tain streams, occupies H north-south trending lowland area between 
the weswrn mountain alluvial fans and the Scott River. The stream 
flows parallel to the Scott River for about G 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 tributury 
streams from entering the Scott River via the shortest distance, di- 
rectly to the e&. The phenomenon of a deferred tributary junction 
has thus resulted, becauso the combined drainage of the western 
stresms has been forced to flow northward parallel to the Swtt River 
for several miles within the conhes  of the slough between tho area of 
higher fans to the wost and the natural levee to the east. 

The mountains west of Scott Valley are covered with mixed-conifer 
forest. Ponderosa pino is the main species a t  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  grass^. meadows and small patches of brush. I n  contrast, the 

. .  . 
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enstorn mountains are wvered by extensive areas of brush and western 
juniper. Subordinate patches of conifers, chiefly poudenwa pine, are 
found in the cooler and more moist sites. Extensiveareas of wood- 
land grsss also occur in this zone. 

The wntrsst in vegetative wver on the mountains to the east and 
wast 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 brushcovered 
areas in the eastern mountains are underlain by serpentine. 

DJXC-E O F  SCOTT RIVER 

Since Docember 1941 the Geological Survey hns maintained a re- 
wrding 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 Swtt  Bar. The average annual runoff for 194243 to 
1953-54 was about 450,000 acre-feet. Figure 2 sl~ows the yearly run- 
off reported by the Geological Survey plotted with the precipitation 
recorded by the Fort Jones ranger station. Tlre plotted discharge 
figures are for the water year October 1 to Septelnhr 30; the precipi- 
tation figuras are for the climatological year July 1 to June 30. In 
general, the two graphs show a close correlatioll. ITo\rerrr, i n  194.5-46, 
a year with only 0.21 inch more precipitation thnn the preceding year, 
the discharge was about 165,000 acre-feet higher; in 1947-48 the pm- 
cipitation was 0.24 inch above that for 194M6, yet surfnco runoff do- 

' c& by about 108,000 acre-feet Theso apparent anomalies ~ u l t  
from the erratic nature of the precipitation. During the winter 
months the area is susceptible to hoavy storms with much precipita- 
tion falling within a short time. 

I f  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 wuld give rise 
ta an abnormally high st- runoff. 

CLIXATE 

Although seasons are sharply defined, the climate of Scott Valley is 
not severe. Winter temperatures below 0°F nre rare and summer 
temperaturea seldom exceed 100°F. U. 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, 
hss a mean temperature of 69.4OF, and January, the coldest molith, 
has a mean tsmperature of 32.4OF. The average annual temperature 
is about 60.3"F. The growing season (Isst killing frost in the spring 
t0 first ldllbg frost in the fall) avorages about 130 days. 





A V s g e  WDt. Averwe W P l -  
Month *Won 

(Incheat 

Jmuary ----. - - - - - - - - . - .30 
February ---. . - --, . - --. .38 
March -- -- - - - -- - -- - - - 1. 69 
AAp---.------------- 2 94 

ay--.-_-..---------- 1 10 
June ---.-_ - -. .. l-- - - - - 
July - - - - - - - - - - . - _. - -. 21.70 
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I n  the mountains south and west of Scott Valley, the annual p r e  
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 
mow accumulates to a depth of 6 feet. During most years in the 
spring and summer mouths melt water from the snow pack constitutes 
an  abundant sonroe of water for the weatern and southern tributary 
streams flowing into Scott Valley. 

Summer rainfall usually comes during convectional s torm which 
occur 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 chinook winds, which rapidly melt the 
accumulated snow in the mountains, causa more widespread flooding, 
mch as 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, 

* . The month of November 18431 was a very ralny one, and the last two 
w& witnessed a steady and constant ratn that filled the a& and rivers to 
their fullest capadty Shaata and Scott Bivers overflowed their banks and 
flooded l a w  tracts of land Scott Valley was one vast sea upon whose 
M80m floated the debris trom a hundred farms * At Fort Jones the river 
carried away everything in its path, including bnildlngs. while at Eba  the aaw- 
mffl went down the stream and the water-wheel of the flour mffl waa also borne 
away. 

B O B  NETWORK 

Them are four active communities within Scott Valley: Fort Jones, 
Etna, Gmview,  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 milm 
south of Ymka, 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 wmmunitiw of Fort Jones, Greenview, and Etaa At Etna 
an improved county round crosses the Scott River and turns south 
along the east side of the valley into Callahan. A loose-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 Scoti  
Bar road extends westward from Fort Jones along the north side 
of the valley. 

- -- - ~- - - - -- -~ p~ -~ p~ - 
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POPULATION 

According to the 1950 ceneus, Etna and Fort Jones had a combiied 
population of 1,172. The combiied population of Greenview and 
Callahan is probably not greater than 250. The population outside 

AQRICULTUIEE Aim IIPI)USTBY 

The industries of the Swtt V d e y  area are agriculture, cattle rais- 
ing, and lumbering. About 60 p e m t  of the farm income is derived 
from the production of livestock, principally beef cattle, .hogs, and 
sheep. Ray, 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 Lea 
Augeles. Much stock feed is produced on wet pastnrelands within 
the valley. Wheat, barley, and grain-hay are produced on subirri- 
gated and dry-farmed areas. In the past, hay and grain 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 thera 
are perhaps 9 other mills cutting 5,000 or more board feet per. day. 

RESOUBCES 

The principal mineral resources of the Scott Valley area are gold 
and chromite. During fidd 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 11. Prior to that time, gold was re- 
covered from quartz veins (generally in greenstone) and by dredging 
operations along the Swtt 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 onIy source 
of gold production since that time- A bucketline dredge was oper- 
ated on the Swtt River a few miles north of Callahan, and a dragline 
dredge on Indian Creek. By 1949, both these operations had ceased. 

Chrdte.-4hromite mining was resumed on the Scott Valley 

crop out over a large part of the area. 

~- - -~ - - - 
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Other miw&.-Low-grade deposits of manganase 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 operations. 

RECBEBTIOX 

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 area 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 aren in their natural state. Op- 
portunity for W i g  is afforded by trails out of Scott Valley, and 
many improved camping facilities are available beside streams or in 
the woods. 

GEOLOGY 

SUMMARY OF sTEATIG&BPHY 

The formations in the Scott Valley area may be divided into two 
units, the bedrock and the valley alluvial fill. The bedrock comprises 
the consolidat+l rocks, of presilurian to Jursssic 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( 8 )  formation of Rinds (1931) of 
Silurian age; the greenstones, correlative with either the Copley 
greenstone of Devonian(?) age or the Applegate group of Triassic( 8 )  
age; and ultrabasic intrusive rocks of Juras3ic age and granitic 
intrusive rocks of Jurassic or Early Cretaeeons age. Although some 
wells have bottomed in bedrock, no wells in the Swtt Valley area are 
known to derive water from any of the above &. Consequently, 
for the purpwe of this report, the units comprising the bedrock are 
considered to be non-water-bearing. The discussion in the following 
pages concerning their nature and extent is of importance to the 
study of ground-water conditions in the Swtt Valley area, inasmuch 
as the lithologic structure of the bedrock has Muenced the course 
of the Scott River, has been a controlling fmtor in the deposition 
of several types of alluvium, and has determined the chemical quality 
of surface water and ground water in parts of the area. 
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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DPBCBLPTION OF PO-TIONE 

PRESZLURUN ROCKS 

dB- mOA LICEIBT AED W O t J  HOEUBLEllDB BCEIBT 

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 mwmformably by the metavolcanic 
Salmon hornblende schist. Hinds (1932, p. 385) introduced the term 
"Siskiyou terrane" to include the Abrams and Salmon schists. He  
nu~soned that, though of different ages, they form a distinct strati- 
graphic group in the Klnmath-Siskiyou region, because they are much 
more highly metamorphosed than any of the younger rocks so fur 
known in the region, and moreover their degree of recrystallization 
is similar. 

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

In the area north of Etna bedrock of the mountains bounding 
Scott Valley on the esst and west consists largely of rocks of the so- 
caUed Siskiyou terrane. The Abrams mica schist crops out in the 
mountains oast of Scott Valley, in Chapparal Hill, and in tho small 
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 Swtt  
Valley. The Salmon crops out adjacent to the alluvium along the 
northwestern part of Quartz Valley and extends northward to Scott 
Valley, where i t  forms the steep walls of the narrow canyon through 
which the Scott River flows as i t  leaves Swtt  Valley. 

Throughout most of Scott Valley, the A b m s  consists of rocks 
similar in lithology to those described by Hershey from the Coffee 
Creek region of Triiity County. The most abundant types are mica- 
caous quartzite and quartz-mica schist; muscovite is the dominant 
mica. Thin beds of highly h i l e  biotite schist occur locally along 
the west side of the valley north of Etna. Bods of graphite schist, 
grass-groen actinolite schist, and blue finely crystalline marble also 

I 



' 
are present. The actinolita schist underlies large sreas of the hills 
immed'iataly south of Etna. Msrble makea up much of the Abrams 
along the east side of the valley between Shell and H d  Gulches, 
and is a dominant part of the bedrock in the mal l  hills which rise 
out of the alluvium northeast of Etna in sec. 15 and 21, T. 42 N., 
R. 9 W. 

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

the north of Moffett Creek, highly resistant podlike masses of a tough 
nonschistose blue-gray rock form ledges within the Abrams. The most 

I 
important minerals in the rock are pale blue amphibole (probably 
glaucophane), 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 

I 
associated with the Abrams. 

At first Hershey (1901, p: 228) believed the Salmon hornblende 
schist was of sedimentary ongin, although in a later report (1902, p. 

277) he stated that the Salmon probably had been deposited as a 
h e  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 nlineralogical composition undeniably suggests igneous origin. 6, 
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 S O - c a d  

I 
Siskiyou terrane within the area of investigation, consist predom- 

I inantly of hornblende schist and hornblende-plagidse gn&. The- 

I lithologic similarity and the degree of recrystallization of the Salmon 
and Abrams schists suggest that metamorphism of both formations 
was simultaneous. I n  the upper reaches of Etna Creek, near the con- 

ii tact with the granodiorite, the hornblende schist of the Salmon con- 
g bins interbeds of coarse white to pink crystallime marble that parall& 
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the f&&,ion of the BChiPt. These interbeds suggest halts in volcanism, 
temporary but sufficient to allow the accumulation of sedimentary 
deposits. 

West and northwest of Swtt Valley along the Swtt Bar road, ex- 
tensive beds of white marble are interbedded with the hornblende 
schist. Granodiorite and pegmatite stringem in th:i area intrude the 
hornblende schist lit-par-lit forming an extremely warm 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 stratigrnphic position of the rocks comprising the so- 
called Siskiyou terrane is not knoun. The Abrams and Salmon schists 
are the oldest formations in the Scott Valley area, and have been so 
reported by K i d s  (1932, p. 385) in the Redding-Weaverville area of 
the southern Elamath 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 iii 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. I f  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 park of the Scott Valley area the 
Abrams and Salmon schists are overlain unconformably by severs1 
thousand feet of greenstone and greenstone schist possibly wrrelative 
with the Devonian(?) Copley greenstone of the southern Elamath 
Mountains In the southern part of the mountains surrounding Swtt 
Valley the Chanchelulla(!) formation of Hinds (1931), a series of 
moderately metamorphosed sediment- rocks probably of Silurian 
age, lies unconformably on the Ab- 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 Precsmbrian or lower Paleozoic would be 
extremely tenuoua 











FOBMATIONS 

BILmUAN WmZM 

C ~ C H U u L L A ( 1 )  POBYdTIOX OP HlsDB (l(I1, UU) 

The Abrams and Salmon schists are nnwmformably overlain by 
slightly metamorphosed, strongly folded sedimentary rocks which 
ex& 5,000 feet in thickness and which largely compose the bedrook 
in the mountains throughout the southern part of Swtt 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 retrystallbation shown by the more 
ancient Abrams except in localized zones of extreme shearing. 

Hershey (1901, p. B O ) ,  named thesa rocks the ''Lower Slate series" 
daring his early reconnaissance work in Trinity and Siskiyou Coun- 
ties. R e  described them as occurring in the Swt t  Valley region bo- 
tween Fort Jones and Callahan and extending eastward to Shasta 
Valley near Gazelle. I n  the Red Bluff, Weavervillo, and Big Bar 
quadrangles of tho soutllern Iclamnth Mountains, a thick- section of 
moderately metamorphosed beds of chert, quartzite, schist, and marble 
overlies the Abrams and Salmon schists with distinct erosional un- 
conformity, and in turn am overlain unwnformably by the De- 
vonian(!) Copley gwmstone. Hinds (1931, p. 292) named these 
rocks the Chanchelulla formation from exposures on the slope of the 
mountain of that name in tho northwest wrnor of the Red Bluff qusd- 
rangle. The stratigraphic position, lithology, and degree of recrystal- 

lls Hershey indicated, the above-mentioned sedimentary sequence 
in the Swt t  Valley area, tentatively wmlated with the Chanche- 
lulla(f) formation of Hinds (1931) forms much of the bedrock in 
the mountains between Callahan, a t  the south end of the valley, and 
Shasta Valley. Fossils examined from many isolated limestone on6 
crops 14 miles southwest of Shasta Valley, between Gazelle and 
Callahan in Plowman's Valley, were wnsidored Silurian by Westman 
(1947, p. 1263). He noted also that brachiopod and trilobite fauna 

I wUected by C. W. Marriam from n locality 334 miles southwest of 
Ga7.Ue were doubtless Silurian; thus, the Chanchelulla( f )  formation 
of Hiids (1931) in the Swtt Valley area is probably Silurian in ago. 

East of Swt t  Valley, near Gazelle, the Chanchelulla(!) consists of 
gray and red shale, green and black chert, gray siltstono, graywscke, 
sandstone, conglomerste, and limestone (Hey1 and Walker, 1949, p. 
617). Lateral gradation from one type to another is not uncommon. 
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The limestone in that area is present as discontinue lenses in the 
shale and sandstone and higher in the section as a h y l y  continuous 
unit averaging UX) feet in thickn~ which Hey1 and Walker (1949, 
p. 517) designated "the main limestone." A t  some localities near the 
base of this main limestone there is a medium- to coarse-grained intra- 
formational conglomerate w n t a i n i i  angular fragments of bluish- 
gray limestone cemented with grayish-white calcium carbonate. 

In Scott Valley, Hinds' Chanchelulla(9) formation has been 
slightly metamorphosed, as is evidenced by recrystallization of the 
more argillaceous layers (pl. 4). By contrast, the sandy beds have 
beenonly 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 line 
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 tho Chanchel~ills(?) is composed of thin-bedded blue 
rhert, micarnous sandstone, and a thick zone of banded blue and gray 
rhert. Thin lenses of fine-grained even-textured blue limesronr, which 
weathers to a light-gray color, are included within these beds. South 
of McConnahuc Gulch and higher in the stratigraphic section, there 
is a resistant and fairly conrinuous layer of blue limestone several 
hundred feet thick which contains abundant narrow veinlers of whito 
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 tho 
east side of thc valley. From Scott Valley eastward to Shasta Valley 
limestone-capped mountains and ridges are conspicuous physiographic 
fcaturos which indicate tho presence of the Chanchelulla(?) forma- 
tion of Hinds (1931). 

DEVONIAN(?) UOCg8 

OREEI(ST0tm 

A thick section of volcanic 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. 

- I 
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The greenstone is pale grayish green to dark green, ranges in tex- 
ture from coarse grained to h e  grained, and represents a period of 
volcanic activity whenseveral thousand feet of flows, flow breccia, and 
tuflaceous beds were deposited. The flows apparently consisted main- 
ly of pyroxene andesite and less commonly of basalt. Reerystslliza- 
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 p o r ~ h ~ i t i c ,  containing 
phenocrysts of plagioclase feldspar and pyroxene set in an aphanitic 
groundmsss. The pyroxene generally has been altered to uralib. The 
m k s  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 i t  
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 inbmting 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 

beds of chert, argillite, and lim&one. I t  was impracticable to map 
these separably 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 inbrbeds nowhere display the complete recrystal- 
lization shown by the Salmon and Abrams schists, and undoubtedly 
the greenstone is much younger than these mks. Wherever observed 
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- 

Either of two possible formations in the Klamath Mountains may 
be correlative with the greenstone of the Scott Valley area. I n  the 

- ~ 
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southern mamath Mountains a thickness of about 1,600 feet of green- 
stone was named the Copley metaandesite by D a e r  (19M, p. 6-7) 
from the exceedingly good exposuren, along the canyon of the Sacra- 
mento River near Copley station on the Southern Pacific railroad. 
In the Redding-Weaverville ares, the Copley lies unconformably be- 
tween the overlying Kennett formation, which contains Middle De- 
vonian fauna, and Kinds' underlying Chanchelulla(!) formation 
(Hinds, 1932, p. 398). 

To the north and northwest of the Scott Valley area in the Medford, 
Grants Pass, and Kerhy quadrangles, Oregon, a thick series of altered 
volcanic rocks containing lens-shaped interbeds of argillite, chert, 
quartzite, conglomerate, and marble may be correlative with the peen- 
stone in Scott Valley. That assemblage of rocks was named the Apple- 
gate group aftor the drainage basin of the ApplegateRiver in Oregon 
where the group is tho prevailing country rock (Wells and others, 
1940, p. 3). Wells reports that b i d e  examined fossils from thii 
formation and considered them to be Mesozoic, probably Late Triassic 
in age (1949, p. 4). 

Because of the spotty coverage and reconnaissance nature of the 
geologic mapping in the Klnlnath Mountains, and because tho grean- 
stone was not found in contact with Hinds' Chanchelulla(9) rocks 
along tho southern part of the valley, it is not possible at this time 
to determine which of the above formations, if eithor, is the equivalent 
of the pans tone  in Scott Valley. I f  the greenstorie is equivalent to 
either the Copley or the Applegate in age it undoubtedly represents 
the youngest preintrusive bedrock in thearea. 

UPPEB JURASSIC AND LOWEB CSETACEOUS(7) I N T B U S I ~  BOCKS 

During the Late Jurassic and perhaps extending into the Early 
Cretaceous the Klamath Mountains were thescene of profound orogeny 
(Diller, 1906, p. 10). The bedrock was strongly folded and invaded 
by a series of m a p a s  which solidified into rocks ranging in com- 
position from granite to peridotite. The intrusive rocks occupy large 
areas underlying the mountains on the east and wast sides of Scott 
Valley. Igneous intrusion progressed, as has been noted elsewhere, 
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 tho latter part of tho Jurassic period and 
the granodiorite during Late Jurassic or Early Cretaceous time. 

The relative ages of the serpentine and the panodiorite at  s e ~ d  
localities in the Scott Valley area can be established. Along the upper 

I 
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tine sill previously dascribed cpss Hamlin, Hurds, Sharps, Shell, and 
Hartstrand Gulchea All these gulches widen in the a m  underlain by 
mrpentine. By contrast, McConnahue Gulch, which is underlain by 
sandstone of the Chanchelulla(9) formation of Hinds (1931) shows 
no such widening dect. 

The geologic map (pl. 1) suggests that the east side of the Scott 
V d e y  flood plain from Harnlin Gulch southward to the vicinity of 
Etna may be underlain largely by sarpentine bedrock. As discwad 
more fully in a later section on the physiographic development of Swtt 
Valley, this condition has undoubtedly been important in determiniig 
the wurse of the ancestral Swtt  River along this reach. 

QBdBODIOPITE 

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 Swtt Valley. Be- 
tween Patterson and Crystal Creeks the intrusive body is directly in 
wntact with the valley alluvium. From Cqstal Creek south b 
the vicinity of Etna, the granodioritic body intrudes the Abrams mica. 
schist and the intrusive wntact lies about half a mile west of the valley 
alluvium. South of Etna the granodioritic body intrudes the Salmon 
hornblende schist, and the wntact trends b t  westward and then 
southeastward. At the crossing of Etna Creak the intrusive wntact 
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. In  appear- 
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 wntent. 
Hornblende occurs locally but only in minor amounts. Feldspar, 
dominantly sodic plagioclae, wnstitutea about 60 percent and quartz 
about 20 percent of the rock. Acoessory minerals include apatib, 
sphene, and zircon. 

Where observed, the granodiorite was strongly joibted with many of 
the joint f a m  wvered by h e  drusy encrustations of epidote. Sheared 
zones are wmmon and in these the granodiorite is extremely friable and 
crumbles to the touch. Along Etna chdq near the wntad with the 
Salmon hornblende schist, the granodiorite is cut by a set of prominent 
p e r t i d  joints which trend N. 60° E. and N. 30° 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 he-grained sugary-textured inner parts. 

__ - - - - - - - - - - - - - - - -- 
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PLm1BTO- ANXI EmCEsr D J W O B r M  

O W E B  ALLQVlUU (PLBIBTOCEWE) 

The older alluvium, of P l e h n e  age, wmprisas strongly dissected 
older fan and terraoe deposits along the valley margins. They repre- 
sant interruptions in a period of uplift which initiated the downcut- 
ting by the Swtt River and its tributary streams. These deposits are 
most continuous a t  the south end of Swt t  Valley near Callahan where 
they underlie narrow terracas along both sides of tho valley. The 
maximum exposed thiclolesa in that area is probably less than 50 feet. 
l 'he deposits are poorly sorted and consist for the most part of well- 
rounded rotten granodiorita, serpentine, chart, and quartzite boulders 
which average about 1 foot in diameter and are sot 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 Pino Creek valley and 
Quartz Valley, and a t  the mouth of Etna Creok. The deposits along 
the west side of Oro Fino valley form an old and moderately well 
preserved termca Those deposits along Quartz Valley and a t  the 
mouth of Etna Creek represent old alluvial fans formed by Shackle- 
ford and Etna Creeks. The fans are highly dissected, and wherever 
e x p d  the fan material appears to wnsist 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. 
h m n a n t s  of the Etna Creek fan deposit am 100 feet or more in 
maximum thickness and were deposited by the ancastral Etna Creek 
when it flowed in a north-northeasterly direction, prior to the recont 
eastward tilting of the Swt t  Valley area (see section on "Physio- 
graphic Development of the SwU Valley area," 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 to deposition of the fanglomemto. The old Shackleford Creak 
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 fsnglomerate of Shackleford and Sniktaw Creeks has 
been deposited around the digsectsd margins of the old fan. To the 
south, the margins of the old Etm Creek fan are likewise in wntact 
with the Recent fanglomerate deposited by Etna Creek. 

No wells are known to obtain water from the older alluvium in the 
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YouBQgB ALLuvnlm mlEOEq) i 
' del 

&de from the few scattered remnants of older alluvium fomd coi 
along the valley sides, the valley El1 is made up entirely of younger : ta] 
alluvium of Recent age composed of (1) stream-channel and flood- an, 
plain doposits and (2) alluvial-fan deposits. These two units are ear 
shown separately on the geologic map (pl. 1) as Qp and Qf. These 

'4'1 
units may be readily distinguished in mapping because of their surface gr:: 
characteristics. However, they are partly intercalated, largely con- thr  
temporaneous, and not easily differentiated in well logs. Hence, they UIII 

are discussed in the text together. These deposits underlie and form see; 
the alluvial plains of the Oro Fino Creek valley, and Scott and Quartz ! in 
Vdeys, and the fans at  the valley margins. They extend in tongues , 1 a,rr( 
up the valleys of tributary streams. I I 

The younger alluvium ranges in thickness from a feather edge at  the 
the valley borders to probably more than 400 feet in the center of ZOI 

Scott Valley where i t  is widest. Kenneth Croeni of the Siskiyou Soil tllr 
Conservation District at Etna, and Harvey Palmer, a well driller of we! 
Greenview, report that the maximum known thickness of valley iill GI. 
was noted during t h e  drilling of a well a t  approximate location - slo 
4 2 / W  between Etna and Greenview. This well, which has been of 
destroyed, penetrated more than 400 feet of non-water-bearing allu- sho 
vium without reaching bedrock. The thickness of the alluvium de- gni 
creases to both the north and south of the well. To the north, in the viu 
Fort Jones area, the approximate thickness of the alluvial fill was str, 
determined from information obtained by George A. Milne of Fort eas 
Jones as a result of operations of the French Gulch Dredging Co. on 1 
McAdam Creek. Test drilling and dredging operations revealed that 1% 
along the upper reaches of M d d a m  Creek, about 3.5 miles north of and 
Fort Jones, the alluvium is about 100 feet thick and i t  increasa in ha1 
thickness in a downstream direction at a rate of about 30 feet per LO& 
mile. I f  this rate were projected toward Fort Jones, the thickness of sist. 
alluvium there would be about 200 feel;. as i 

The alluvial deposits vary greatly in composition. Along the wast sevt 
side of the valley area, from Etna northward to Qua& Valley, the tha- 
principal streams have built large bouldery and cobbly alluvial fans Jon 
which are generally most permeable in their mountainward reaches. the 
The channel deposits of these streams differ with regard to the per- yall 
centage of granitic bouldery debris which they contain ; thus, Patter- whi 
eon and Eidder Creeks contain about 20 and 10 percent, respectively, floo 
of granitic material, and Etna Creek contains about 40 percent. The war 
Crystal Creek fan, which is not as bouldery nor of such large extent Wel 
as the fans deposited by the above strenms, is composed almost wholly sect 
of granitic gravel, sand, and clay. This deposit is rendered imperme- whi 
able throughout much of its extent because of the high clay content I ~ 1 1 1  
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FORMATIONS 

--derived from the weathering of feldspar in the graciodiorite which 
~mpr i s e s  the bedrock along the wastern mountain front in the Crys- 
tal C d  area. Normally, surface water from Kidder Creek (pL 6) 
and west Patterson G d c  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 w a r n  
! gravels of the fanhead area. Crystal Creek, however, maintains flow i 

throughout the year, owing to the dat ively  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 d u e n t  seep- 
age during the summer, thus maintaining streamflow. 

D o d o p e  from the apices of the western mountain fans toward 
the valley the alluvium becomes progmjsively 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 fractioo 
of the alluvium deposited by the western streams. Well logs (pl. 2) 
show that this body of alluvium wnsists of lenses of water-bearing 
gravel confmed between fairly impormeable beds of clay. The allu- 
vium in this zone is much less permeable than the flood-plain a l ~ d  
stream-channel deposits of the Scott River with which itmerges to the 
east. 

The area underlain by the flood plain of the Scott River averages 

, 1% miles in width between Etna and Fort Jones. WeUs 42/9-101<1 
and 10Q1, each 120 feet deep, are located on the flood plain about 
half a mile east of the boundary with the wastern mountain alluvium. 
Logs of those wells indicate that the flood-plain alluvium there wn-  
sists of highly permeable sand and gravel in beds averaging as  much 
as 5 feet in thickness, alternating with beds of clay which are from 
wveral inches to several feet thick (pl. 2) .  Logs of several other wells 
that penetrate the alluvium of the Bood plain between Etna and Fort 
Jones indicate a similar depositional sequence, probably because of 
the constant sliifting of the Scott River during the alluviation of the 
valley. The lenses of sand and gravel were deposited in old chunnels 
which are included within and extend through clayey sediments of 
flood-plain origin. The sand and gravel lenses constitute the groul~d- 
water arteries which yield abundant water when tapped by \\.ells. 
Wells 43/%23F1, 26C2, and 26L1, located along the road shiclr bi- 
sets Scott Valley, are shallow driven wells, 2 inches in diameter, 
which have pe~retrnted similar deposits. The log of well 49/%23Fl. 
\rliiclr is ie~)~~wrrral ive  of the group, reads as follows: topsoil, 6 feet: 
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