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Nomlaki Tuff
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Cretaceous fock
(undifferentiated)

Dikes

bgd

Shasta Bally
batholith
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EXPLANATION

Gravel, sand, silt, clay, and residual soils. In the past,
alluvial material and the top several inches of soil upon
bedrock have been major sources of placer gold. Sulphur
Creek Canyon, Rock Creek Canyon, Middle Creek
Canyon, Sacramento River Canyon, Hollow Canvon,
Oregon Gulch, Olney Creek Canyon, and Clear Creek
Canyon have been extensively mined. Gold was first
discovered in Shasta County in the spring of 1848 by
Pearson B. Reading in a sand bar about half a mile
south of the extreme southwest corner of the quadrangle
on Clear Creek. The first bucketline dredge in Shasta
County was put in operation south of Horsetown placer
mining area on Clear Creek in 1906, and the first gold
dredge was built on the Sacramento River near the
mouth of Middle Creek about 1895.

Qg: Washed gravels derived from placer mining of
Recent stream beds and the Red Bluff Formation.

The formation was named by Diller (1906, p. 6) for
exposures in the Red Bluff area, Tehama County. The
major part of the formation is a flat-lying and fairly well
indurated boulder to pebble conglomerate, with a
reddish-brown matrix of sand, silt, and clay. Clasts,
which are mostly well rounded, are found in a wide
range of shapes: spherical, flat, disklike, and tabular are
common forms. Locally, fine-to medium-grained, well-
sorted tan sand lenses are interbedded with the con-
‘glomerate. In the NW14 sec. 24, between Sulphur and
Boulder Creeks, there is an excellent exposure of white
to tan sand exposed in a railroad cut. The sand unit is
about 40 feet in maximum thickness and nearly 1000
feet long. Also included in the Red Bluff Formation by
J. R. Evans are lenses of gray to green quartz-rich
conglomerate, with some beds of sand and clayey silt
exposed along the south bank of Clear Creek, and at the
Dixon and Cooper placer mine (Qrbg). Near Keswick,
on the north side of Clear Creek, and in the Horsetown
placer mining area, the formation has been extensively
mined for gold by placer methods.

The Nomlaki Tuff is gray, fair to poorly indurated,
and contains abundant white pumice fragments that are
generally less than 1 inch in longest dimension, although
some fragments are as much as 6 inches long. The pumice
clasts are randomly oriented and imbedded in a massive
matrix composed largely of fine-grained glass shards with
minor amounts of very fine-grained crystals. Crystalline
oligoclase, andesine, hornblende, hypersthene, augite,
magnetite, epidote, and zircon have been reported by
Anderson and Russell (1939) from other localities.

At the Winchester placer mine, the flat-lying tuff
rests upon 11 feet of brown, pebble to cobble con-
glomerate which in turn overlies sandy, thin-bedded,
and friable material that is probably weathered
Cretaceous rock. Several feet stratigraphically below,
and several tens of feet south, there are exposures of the
Cretaceous rock that are well indurated. The lower
conglomerate is not uniform in thickness and only thin
discontinuous lenses can be seen where it is exposed
under the tuff a third of a mile northeast on the Horse-
town placer mining area. Overlying the tuff, which is
nearly 40 feet in maximum thickness, is a conglomerate
of the same general lithology as the unit underlying the
tuff. In this area much of the conglomerate has been
removed by hydraulic mining. At the Dixon and Cooper
placer mine, the upper conglomerate contains lenses of
green to gray sand and conglomerate that greatly
resemble the material exposed on the south side of
Clear Creek. All the conglomerate is considered by
J. R. Evans to be part of the Red Bluff Formation, and
the Nomlaki Tuff to be in part interbedded in it.

Most of the unit is composed of gray to olive drab,
fine-grained sandstone that trends generally northeast
and dips from 8-20° southeast. A sample taken at the
Unknown quarry in sec. 29 is feldspathic graywacke. It
is composed of fine-grained quartz, feldspar, and sub-
ordinate rock fragments set in a sparse matrix of curved
shreds of biotite, sericite, and chlorite, with epidote,
magnetite, hornblende, and some shell fragments. The
grains of feldspar and quartz are mostly angular to
subangular, and fairly well sorted. There are some
interbeds of siltstone and shale in the sandstone. In the
north part of the quadrangle the sandstone laps upon
the Copley Greenstone and contains a persistent pebble
to cobble conglomerate 2 to 3 feet thick near the base.
Half a mile w/sw of Centerville,a dark gray, pebble to
cobble conglomerate as much as 150 to 175 feet thick is
well exposed at the base. North of Clear Creek, and
southwest of the sandstone quarry, basal material is
composed of brown, coarse, clastic shell debris. North-
east of the quarry and adjacent to the dredge tailings,
basal material consists of white, medium- to fine-grained
shell debris intermixed with sand. Dense egg-shaped
nodules containing fossil pelecypod shells, fossilized
wood (?), and brown crystalline calcite were found in
the outcrop in sec. 25, T.32 N., R.5W. southeast of U.S.
Highway 99. In the Horsetown area upper beds in the
unit have been mined by placer methods.

bp: Dikes of birdseye porphyry intrude both the meta-
morphic rocks and the Mule Mountain stock. They
rarely exceed 50 feet in width and 300 feet in length,
and are found parallel to bedding in the Copley Green-
stone or Balaklala Rhyolite, parallel to the schistosity,
or along faults. Fractured and strongly zoned pheno-
crysts of plagioclase (Angs.5), with or without biotite or
hornblende, are set in a fine-grained, light gray ground-
mass. There were minor amounts of apatite and sphene
in all specimens examined. Allanite was found in one
dike. Chlorite is a common alteration mineral in most
dikes.

ke: Nonschistose dikes of keratophyre composed of
albite and quartz phenocrysts in a fine-grained ground-
mass. Biotite, the only mafic mineral, comprises as much
as 5 percent of an average dike.

The Shasta Bally batholith is the largest pluton in
the Redding area (Hinds, 1933, p. 105), and is exposed
continuously from a few miles north of Weaverville to as
far south as Igo, a distance of roughly 30 miles. The
westernmost exposure is at Rainbow Lake, and the
easternmost is in the southwest part of the area mapped,
a distance of about 10 miles. It intrudes the Mule
Mountain stock along Clear Creek in the southern part
of the Igo quadrangle, and was not affected by the
Nevadan orogeny of Late Jurassic or Early Cretaceous
age (Kinkel, et al., 1956, pp. 48-49). In addition, the
batholith is overlain by Lower Cretaceous sedimentary
rocks near Ono. Intrusion of the rock probably therefore
took place between the deformation produced by the
Nevadan orogeny and deposition of the sedimentary
rocks. David Gottfried, U.S. Geological Survey La-
boratory, reports an age, determined by the Larsen
method, of 97 million years for the rock (Kinkel, et al.,
1956, p. 50). G. H. Curtis (1958, p. 5) reports an age of
134 million years for the rock, determined by the
potassium-argon method. The pluton is mostly massive,
light gray, equigranular biotite-quartz diorite. About
50 percent of the rock is composed of plagioclase
feldspar (oligoclase and andesine), and roughly 25 per-
cent is composed of quartz. The remaining part is
mostly biotite, with subordinate hornblende, and minor
amounts of orthoclase, apatite, zircon, sphene, and
magnetite.
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This elongate mass of white to gray porphyritic horn-
blende quartz diorite is probably related to the Shasta
Bally batholith. Markedly normally zoned phenocrysts
of andesine compose roughly 60 to 70 percent of the rock.
Some phenocrysts are four-tenths of an inch long, but
most are about two-tenths of an inch long. The matrix
is composed of nearly equal amounts of fine-grained
quartz and strongly pleochroic hornblende altered to
epidote and chlorite. Minor amounts of zircon,
magnetite, apatite, and well-formed crystals of twinned
sphene are also present.

Mule Mountain stock (Hinds, 1933, p. 105), composes
a large part of the southwestern Shasta Dam quad-
rangle and the southeastern quarter of the Whiskey-
town quadrangle. In addition, the stock underlies the
western third of the Redding 7%4 minute quadrangle.
The exposed stock is a ten-mile long mass oriented north,
and nearly 5 miles wide. Rock exposures center about
the village of Shasta. Possibly the stock is of Late
Jurassic age, and was syntectonic with the Nevadan
orogeny. It was intruded after the Copley Greenstone
was regionally metamorphosed, but early enough for
a later intrusive phase to alter the previously intruded
rock (see Kinkel, et al., 1956, p. 47). Most of the exposed
rock is a weathered sodium-rich quartz diorite
(trondhjemite) containing medium-grained crystals of
sodic oligoclase and quartz, with roughly 15 percent of
very fine-grained and interstitial epidote, chlorite,
and biotite. Minor amounts of magnetite, apatite, and
sphene are also present. Later magmatic solutions that
added sodium and silica extensively altered the
trondhjemite. Kinkel, et al., (1956, p. 43) describe this
altered rock as a ‘“‘pseudoporphyritic” albite granite
containing quartz’” phenocrysts” in a groundmass of
albite and quartz, with some interstitial epidote and
chlorite.

Mostly greenstone, but in part intruded by dikes and
irregular bodies from the Mule Mountain stock. In-
cludes silicified, altered greenstone resulting from
intrusion of the stock and “intrusive breccia” of Kinkel,
et al. (1956, p. 44).

Composed mostly of keratophyre, spilite, and meta-
basalt (Dcgs) contains lentils of metatuff (Dct); argillite
and phyllite (Dca); and Balaklala Rhyolite, both
extrusive and intrusive (Dbr).

Originally named Copley meta-andesite by Diller
(1906), the unit was renamed Copley Greenstone by
Kinkel and Albers in 1951 (p. 4). A discussion of the
name change, along with a general and petrographic
description of the greenstone is given by Kinkel, et al.
(1956, pp. 9-17). In the Redding quadrangle the Copley
Greenstone consists of a thick series of green, greenish-
purple and purple metavolcanic rocks that locally
contains amygdules of calcite, epidote, chlorite, or
quartz. It includes discontinuous flows of pillow lava,
block lava, fne-grained lava, coarse-grained porphyritic
lava, mud flows and light colored intrusive diabase.
Microscopic examination of the greenstone shows that
epidote - actinolite - chlorite - albite, chlorite - epidote -
actinolite, albite - actinolite - epidote, and clinozoisite -
albite-chlorite-actinolite are the most common mineral
assemblages, although oligoclase was observed in a few
slides. Albite-quartz veinlets are common, but frequently
the original form and flow structure of the plagioclase
laths remain even though albite has pseudomorphously
replaced the original plagioclase. Pumpellyite was
recognized in a quartz-albite veinlet; stilpnomelane
was found in one thin section, and original unaltered
augite was seen in several sections. The greenstone is
3,000 feet thick in a section measured along Olney
Creek where the base of the section is terminated by the
Mule Mountain stock and the top is covered by the Red
Bluff Formation.

Balaklala Rhyolite member includes all flows,
pyroclastic rocks and associated intrusive rocks within
the Copley Greenstone that contain quartz phenocrysts.
Also included in this unit are the few fine-grained, white,
siliceous metavolcanic rocks found in the northern part
of the district and dikes of schistose quartz keratophyre.
Typically the rhyolite has quartz phenocrysts or quartz
and albite phenocrysts, but local areas of intense shear-
ing have produced more schistose varieties. An unusual
quartz-albite-sericite-stilpnomelane schist was found
north of Sugarloaf. The maximum thickness of the
largest rhyolite lens in the district is about a thousand
feet; however, it rapidly thins along the strike. Some of
the quartz keratophyre dikes are schistose and have no
ferromagnesian minerals whereas other dikes contain
biotite and do not appear to be metamorphosed. The
dikes that do not contain biotite are believed by V. F.
Hollister to be associated with Devonian volcanic
rocks.

The greenstone contains lenses of black to gray,
unfossiliferous, argillite, phyllite, metasandstone and
chert. Metasedimentary rocks of a large lentil (lower
stratigraphic horizon) are nearly continuous from the
southern to the northern part of the map. The thickness
of the lentil increases rapidly along strike from 200 feet
to more than 700 feet. North of the Sugarloaf mine,
the lentil is as much as 1000 feet thick, but discontinuous
along the strike.

Another large metasedimentary rock lens that occurs
higher in the stratigraphic column is exposed several
miles to the east of the large lentil. Lithology of this

lens is much the same as for the lower unit, but it is .

distinct in that it contains thicker and more persistent
chert beds. A thickness of 500 feet is exposed before it is
covered by the Red Bluff Formation.

SYMBOLS

Contact, dashed where approximately located

t  — — TFault showing dip; dashed where inferred;
e crenulations indicate sheared zone

——— {- ————— Inferred syncline

= ___L ______ Inferred anticline
tB Horizontal beds
- Strike of vertical foliation
35 Strike and dip of foliation
— Strike of vertical beds
=40 Strike and dip of beds
- Strike of vertical joints
a 25 Strike and dip of joints

2 3 Mine: pg - Placer gold; t - Tungsten;
g ¢ - Copper; s - Stone; g- Lode gold
gEe Shaft
80 X s Sand, gravel

Dredge tailings
Open cut or pit
Fill

e i Open cut for water power project

Areas of hydraulic placer mining;
XXX in large part done prior to 1885
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LODE GOLD
1. Alice Consolidated 30 32 N. 5W.
2. Black Diamond 6 31 N. 5 W.
3. Black Spider 30 32N. 5 W,
4. Blue Gravel East  Central
5. Boswell Group (Big Gem, 7 31N. 5W.
Florida, Redding Consolidated
of Nevada)
6. Bracket 32 32N. 5 W,
7. Buena Vista 5 31 N. 5W.
8. Bunker Hill 29 32 N. 5 W.
9. Compton 19 32 N. 5W.
10. Corrine 32 32N. 5W.
11. Crownpoint 24 31N. 6W.
12. Del Oro 32 32N. 5 W,
13. Eureka Tellurium (Telluride 33 32N, 5 W.
Consolidated)
14. Gold Leaf (Crown Deep, Miller) 5 31N, 5W.
15. Golden Chariot 6 31 N. 5 W.
16. Hummingbird 21 32 N. 5W.
17. Jefferson 32 32N. 5 W,
18. Jensen 24 31 N. 6W.
19.  Jubilee 7 31N. 5W.
20. Lechner 18 31 N. 5 W.
21. Manzanita 15 31 N. 5W.
22. Midnight 24 31N. 6W.
23. Mountain Top 32 32N. 5W.
24. Old Spanish 31 32N. 5W.
25. Oro Grande 5 31 N. 5 W.
26. Rattlesnake . 5 31 N. 5 W.
27. Saddle Pocket 5 31 N. 5W.
28. Salee 31 32N. 5W.
29. Salt Creek 32 32N. 5 W.
30. Silver King 8 31 N. 5 W.
31. Sugarloaf 8 31 N. 5 W.
32. Three R 17 31 N. 5W.
33. West Point 6 31 N. 5W.
34, Yankee John (Rich Strike, 17 31N. 5 W.

Yankee Jack)
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Index map showing the location of the Redding quadrangle and the main bodies of intru-
sive rocks in the Redding area (modified from Kinkel, et al., 1956, p. 53). Area (1)
mapped by V. F. Hollister, 1949; area (2) mapped by J. R. Evans, 1961.

MINERAL DEPOSITS

e

PLACER GOLD

1. American Gold Dredging Co. 25 & 26 32 N. 5 W.
2. Blue Bird No. 1 & 2 placer 15 31 N. 5W.
3. Brennan Dredge 21 31 N. 5W.
4. Carlson and Sandburg 23 31 N. 5W,
Carlson and Sandburg 23 32 N. 5W.
5. Centerville hydraulic pits 20 31N. 5W,
6. Clear Creek hydraulic pit 32 31 N. 5W.
7. Columbia Construction Co. 25 32 N. 5 W.
8. Consolidated Gold Dredging Co. 28 32 N. 5 W,
9. Dixon and Cooper (Channel 36 31 N. 6W.
Placers,Chapman and
Voluntines)
10. Dobbin Gulch Dredging Co. 20 31 N. 5W.
11.  Griffith dragline 16 31N. 5W.
12. Horsetown placer mining area 30 31 N. 5W.
13. Keswick hydraulic pits (three) 20 32N. 5W.
14. Original Gravel (?)_ (approx. 25 31 N. 6 W.
location)
15. Sacramento Pliocene 10 31 N. 5W.
16. Sholes placer 21 3IN. 5W.
17. Thurman Gold Dredging Co. 27 31 N. 5W.
18. Unknown placer 16 32 N. 5 W.
19. White Girl and Indian Girl 8 31 N. 5 W.
20. White King placer 9 31 N. 5W.
21.  Winchester placer 36 31 N. 6W.
TUNGSTEN
1. Hope So (Milton) 32 32N. 5W.
COPPER
1. J.C.L. 8 31 N. 5W.
SAND AND GRAVEL
1. Oaks Sand, Gravel, and Cement 25 31 N. 5W.
Products Co.
2. Redding Sand and Gravel Co. Northeast
STONE
1. Undetermined “granite’ quarry 25 31 N. 6 W.
2. Undetermined sandstone quarry 29 31 N. 5W.
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