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ABSTRACT
This n>iiort is a so,nthesis of (lata relating to the chromito deposits o£ Shasta

Tehama. Trinity, and Humboldt Counties in tlie Klamath Mountains and northern
Coast Ranges of northwestern California. The data are from the files of the U.S.
Geolofiieal Survey and the California Division of Mines and Geology. The area
consists ehiefiy of folded strata of Paleozoic and Mesozoic ages which were intruded

by abun<lant ultramatic and other igneous rocks.

In this area the ehromite deiiosits, both disseminated and massive, are closely

associated with dunite.

Production of chn>niite ore has been rejiorled from 112 properties in this area.
Fewer Ihan 10 of these have yielded 1.0011 or more long tons. The total prudiietion

as of l'.l.">7 was about uO.lKiO long tons of ore, mostly of metallurgical grade. Indi-
vidual deposits of disseminated ore within the report area have yielded no more than
a few thousand long tons of concentrates or hand-cobbed product.
About one-half of the total production has come from Shasta County, and most

of this was massive ore. Little or no ehromite was exposed in the workings in

Shasta County at the time of examination. In Tehama County 17,270 long tons of

ehromite had been shipped by the end of l'.l.")7. Trinity County has yielded 4,."i(iS

long t<uis of ehromite. Half of this was concentrated fr(nn disseminated ore, and
the remainder consis-ted of massive ehromite in small lots of less than .",00 long
tons mined from many scattered deposits. Humboldt County has yielded o,t)'.10

Ii>ng tons of ehromite.

INTRODUCTION
Geography

This report describes the ehromite deposits of Shasta, Tehama, Trinity,

and Ilnmboldt Counties in California. Within these counties, the

oecurrenee of ehromite deposits is nearly restricted to the Klamath
Mountains (Fig. 1). The major exception is a cluster of deposits in

western Tehama County, located in the easternmost part of the north-

ern Coast Ranges.
The southern Klamath jMoiintains and northern Coast Ranges are

rugged mountainous areas. The northern part is dominated by the

glaciated jieaks of the high ranges, such as the Trinity and Salmon
^Mountains, and the south-central part b,y the Yolla Bolly Mountains:
all are part of the Klamath Mountains system. The mountains of the

Coast Ranges, in the .southern part of the area, lie to the west and lap

around the southern end of the Klamath ^Mountains, and geuerall}- are

lower in altitude.

Federal, State, and County highways serve the more populous areas

along the eastern and western margins of the report area ; U.S. High-
way 299 and State Highway 36 traverse the intervening mountains. In

addition, forest, logging, and mine roads extend into parts of the

mountains. There are, however, areas as large as two townships which

have no roads. Jlost of the secondary roads are unsurfaced, and some
of these are virtually impassable when wet and nuiddy. During periods

of heavy snow in winter, even the surfaced roads are impassable where
they cross the high ridges. The main line of the Soutliern Pacific Rail-

road follows the valley of the Sacramento Kiver along the east side of

the report area. In the west the Northwestern Pacific Railroad follows

the valley of the Eel River to Eureka in the coastal area, ilost of the

ehromite deposits are remote from the railways, and ore must be hauled

bv truck for considerable distances to railheads.

(133)
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Except for the coastal belt, which has a mild luiniid climate, the

region has dry hot summers and wet mild winters. This fteneralization

is, of course, modified by altitude. The hijih northern part of Trinity

County has severe winters and is covered with snow tliat in places per-

sists until late 'Slay. In the remainder of the rejiion, however, mining
can be carried on throughout the year, although surface workings arc

diftieult to maintain. ;ind hauling is difficult during wet w'eather. Water
is available in all the larger gulches, but the su))pl}' is scarce on the

tops and upper slopes of the ridges during the late summer and fall.

;\rost of the region is fin-ested and supjiorts a large logging industry.

Timbers for mining are readily obtained either from standing trees or

from the numerous sawmills.

Scope of Report and Acknowledgments

As part of a nationwide investigation of strategic minerals, the

Geological Survey, U.S. Department of the Interior, made extensive

field studies of chromite deposits in California during the period 1938-

1945. These studies were carried on under the direction of F. G. Wells.

Priority was given to the dejiosits and areas that either seemed to have
the greatest production potential or where mining was in progress.

Thus, important deposits on Little Castle Creek, Shasta County, were
periodically visited, and were mapped by H. E. Hawkes. G. A. Ry-
nearsou (1946, p. 191-210) mapped and published a report on the

important deposits on Xorth Elder Creek, Tehama County. In the

summer of 1942, Rynear.son made a systematic reconnaissance of the

chromite deposits in Trinity County, but no systematic survey was
made of the deposits in Shasta, Tehama, and Humboldt Counties. At
times during the period 1946-19.51, Wells made a few additional ob-

servations in the region. Other geolouists who liave worked on this

liroject are Gordon Bell, F, W. Cater, Jr., F. W. Gros, R. T. Littleton,

J. S. Livermore, P. W. Richards, and D. P. Wheeler, Jr.

This chapter of Bulletin 134 was prepared by F. G. Wells and H. E.

Hawkes, who used all available unpublished material in the files of the

Geological Survey. The files of the California Division of Mines and
Geology, U.S. Bureau of IMines production records, and published

sources were also used. References to this material for each deposit are

given in tables 4, 8, and 11. The tables include not only the data

gathered prior to 1945, but also some that has been collected subse-

quently. Statements regarding production or reserve figures are dated

and are not neces-sarily valid as of the publication date of this bulletin.

Many persons have contributed generously of their time and provided

much valuable information during the various jihases of the investiga-

tion. Especially helpful were Jlanley Brown, J. K. Remsen, Philip

^lunko, and ]\IcLaughlin and Applegarlh and Associates.

GEOLOGY
General Features

Diller's (1906) classic report on the geology of the Redding (piad-

rangle is the basic report on the geology of the Klamath ]\Iouutains.

The major part of a geologic map of the Weavei-vilie (juadrangle pre-

]iared by Diller and Ferguson was published bj- Ferguson (1912, pi. 2)

in his report on the gold lodes of the Weaverville (piadrangle. Hinds
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(1933, pi. 1) published a map of a larger area in tlie Trinity River
basin. Reports by Kinkel, Hall, and Albers (1956) and Albers and
Robertson (1962) describe parts of the same area in greater detail but
do not greatly modify the broader features of Diller's maps. Manning
and Ogle (1950) reported on the Blue Lake quadrangle, niniiboldt

County. Irwin (I960) has made a reeonnaissanee map of the Klaniatli

Mountains and northern Coast Ranges .showing the major lithie and
stratigrapliic units. [Ed. note: Since this nuinuscrijit was submitted
the Ukiah (1960), Redding (1962) and Weed (1964) sheets of the

Geologic map of California were issued by the Division of Mines and
Geology with all available geology of the area at a scale of 1 :250,000.]

The Klamath Mountains geologic province includes all the northern
part of the report area, and extends soutliward into the central part of

tlie area with diminishing width (Fig. 1). Apparently, it is a south-

w^ard-phmging asymmetric anticlinorium of Paleozoic and Mesozoic

marine sedimentary and volcanic rocks. The rocks generally strike

north-northeast on the east limb and slightly west of north on the west

limb. The core of the anticlinorium is a complex of granitoid rocks with
included pendants of schist and gneiss. Earlier writers (Hershey, 1901,

p. 225-245; Hinds, 1933, p. 77-122) have classified these metamorphic
rocks as Precambrian, but there is no reason to consider them to be

older than early Paleozoic, and, in part, they probabl.y are as young
as Mesozoic. Volcanism appears to have been most active during the

early Devonian, throughout much of the Triassic, and at intervals

during the Jurassic. Although there is much evidence of pre-Jurassic

folding in the northern Klamath Moiintains, and some within the area

under consideration, the first clearly defined major orogeny is the

Nevadan at the close of the .Tui-assic and the beginning of the Creta-

ceous. Ultramafic and granitoid rocks were intruded at this time.

Parts of western Tehama, southern Trinity, and southwestern Hum-
boldt Counties are underlain b.v Franciscan and Kuoxville sediments
of Jurassic-Cretaceous age, which generally strike north or northwest.
Ultramafic rocks intrude the Jurassic rocks but nowhere are observed
cutting Cretaceous or Tertiary sediments.

Ultramafic Rocks

Chromite occurs as an accessory mineral in both unaltered and ser-

pentinized ultramafic rocks. The investigations b.v the Geological
Survey since 1938 indicate that in the ultramafic rocks of folded belts,

important primary concentrations of chromite occur only in duuite,

a variety of iiltramafic rock consisting of more than 95 percent olivine.

Recognition of this fact has proved helpful in searching for and ex-

ploiting chromite deposits.

Lithology

Unaltered ultramafic rocks are composed chiefly of olivine and
pyroxene with little oi' no feldspar, and with accessory chromite or
related spinel minerals. Those without feldspar are commonest and are
known by the group name peridotite. Masses of peridotite generallj' are
partially or even completely serpentinized. as olivine and pyroxene
are readily altered to the various serpentine minerals. Geologists and
laymen alike frequently call these rocks serpentine. The writers, how-
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ever, prefer to reserve the term serjieiitiiie to denote ultranuifie roeks

so altered tliat their original eharaeter eaniiot be determined by visual

inspeetion. The term i)eridotite is used to denote both the unaltered
roeks and those that still resemble the oriijinal roeks, even thou<rli they
are completely serpentinized.

Peridotite can be ditt'erentiatetl into several varieties on the basis of

the mineral eompositiou. The olivine-rich variety containing more than
95 percent olivine is called diinite, whereas the pyroxene-rich variety

containino; more than 95 percent pyroxene is called pyroxenite. Roeks
containing intermediate proportions of olivine and |)yr()xene are called

saxonite,* wehrlite, or Iherzolite depending on whether the contained
pyroxene is enstatite, diallage, or both. Saxonite is by far the most
abundant variety in the area of this report, but dunite and pyroxenite
also are common ; wehrlite and Iherzolite have been reported but are

not common.
Dunite, saxonite, and ])yroxenite are distinguished from one another

in the field mainly by the amount of pyroxene. "Weathered dunite is

recognized by its uniform fine-grained texture. It weathers to a smooth
buff or buckskin-colored surface. Enstatite (pyroxene) is generally

coarser grained than olivine and can usually be readily distinguished in

the fresh rock b.v its prominent cleavage. Enstatite usually alters to a

variety of chlorite known as bastite, which retains the characteristic

jiyroxene cleavage and resists weathering to a greater extent than the

product of serpentinization of olivine. Thus weathered surfaces of

moderately altered saxonite are characteristically studded with .silver}'

or bronze-colored bastite psendomorphs.
Unserpentinized saxonite and dunite are watery green in color and

translucent on freshly bi'oken surfaces. The groundmass is most com-
monly even-grained. ^Yeathering of both rocks liberates iron oxide, and
as pyroxene is higher in iron content, saxonite and pyroxenite usually

are reddish brown to rust colored whereas dunite is usually butf.

Alteration

The ultramafic bodies commonly are completely altered to serpentine

along fractures, faults, shear zones, and contacts, and although parts

of a few bodies are unaltered, most of them are partiall.y or completelj^

serpentinized throughout. Except where sheared, the serpentine com-
monly retains the .struetui'e and texture of the original ultramafic

rock, but broken surfaces are dark greenish black to black with a fine

sugary texture. Where sheared, the serpentine is broken into greeni.sh-

gray to honey-colored flakes and lenticular lumi)s with polished sur-

faces. The thin flakes are commonly translucent. If sliearing has been

intense, the rock readily disintegrates into small scale-like particles and
is sometimes called sliekeutite, a rock which has little strength and
slumps readily.

Structure

Areas underlain by ultramafic rocks are conspicuous in the field.

They can be recognized readily even at considerable distance because

of the relative paucity of vegetation and the characteristic reddish-

• Such rocks also have been called harzburgite, but the name saxonite Is the earlier

term and has priority.



138 CHEOMITE DEPOSITS—KLAMATH MTS. Bull. 134 Pt. 1

colored blocks of weathered peridotite which crop out abundantly
through the thin rust-colored soil. The bodies of ultramafic rock in this

region range in size from masses only a few square yards in area to

one of about 700 square miles. The outcrop of the southern end of this

large body covers more than 200 square miles in northern Shasta and
Trinity Counties. The outcrop areas of ultramafic rocks are shown on
Plate 19 (pocket).

Although the structure of none of these bodies has been worked out
completely, most of them appear to be tabular. Several occur along
unconformities and are called "sheets." Based on the size of their

exposures, it is reasonable to assume that the thickness of some of

these bodies is in excess of 4,000 feet. Where the sheets occur between
steeply dipping formations their outcrop pattern is long and narrow.
They may share the folded structure of the enclosing formations as
tliey apparently do at the south end of the Trinity Mountains sheet

west of La Moiue. It can be demonstrated that the great Josephine
Mountain sheet of Del Norte County (Wells, Cater, and Rynearson,
1946, p. 10) and Josephine County, Oregon (Wells, Hotz, and Cater,

1949, p. 9-10), has been folded with the enclosing formations. The same
is probably true of the Trinity Mountains sheet. The sheet has been
intricately intruded by quartz diorite and has a complex map pattern.

A few peridotite bodies are transgressive and should be called dikes.

Others occur along faults and may have intruded along the faults

or may have been faulted into their present site.

CHROMIUM MINERALS
Chromite

Chromite is the only chromium-bearing mineral that occurs in suffi-

cient quantity to be a commercial source of chromium. Furthermore,
the mineral itself has chemical and physical properties that make it

valuable as a refractory material. Most chromite is iron-black in color

with submetallic to almost vitreovis luster ; chromite that has been
sheared or crushed is brownish-black to chocolate in color, and has a

dull luster if finely crushed. It has a specific gravity between 4 and 5,

a hardness of about 5, and can be scratched readily with a knife.

Chromite has a variable magnetic susceptibility dependent on the iron

content. The brown color of the mineral powder distinguishes magnetic
chromite from magnetite.

Chromite is a member of the spinel group of minerals and crystal-

lizes in the isometric system. Stevens (1944, p. 1-34) has shown chromite

to be an isomorphic compound of the six end members—magnesio-

chromite (MgO.CroOs), ferrochromite (FeO.CraOa), spinel (MgO.-
AI0O3), hercjmite (FeO.A^Os), magnesioferrite (MgO.FcoOs), and mag-
netite (FeO.Fe203) . Chromite from difl'erent deposits therefore may have
widely different compositions owing to different combinations and pro-

portions of the end members. Even in an individual deposit, chromite

may vary in composition, but probably within a rather restricted range.

The pure mineral may contain less than 30 percent to more than 60

percent chromic oxide.
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Chromium-Bearing Silicates

Chromium-beariiip; silicate minerals are rmiiul in small amounts in

the ore hut are of no oominercial value. They include uvarovite, the

chromium garnet, and kamniererite, the ehrominm chlorite. Chromium-
bearin<r pyroxene was not recognized in the report area.

Uvarovite is emerald green, has vitreous luster, and is harder than
quartz. It forms incrustations of tiny perfectly formed dodeeahedra
on joint surfaces in massive ore. It is found in small quantities in

chromite from man.y areas in Shasta County and is particular!}^ abun-
dant in the Little Castle Creek area.

Kamniererite is soft, micaceous, and lavender to pink in color. It is

common as small plates in chromite and contiguous gangne ; where well

develojied. It forms hexagonal plates or books of jilates.

Unlike chromite, which is of primary igneous origin and cognate with

the enveloping dunite, these other minerals of chromium were formed
later than the nltramafic rocks and are of hydrothermal origin.

Disseminated Ore

^Microscopic and larger grains of chromite are scattered through the

dunite bodies much as any accessory mineral in any igneous rock. The
rock is referred to as disseminated ore if the chromite grains are abun-
dant enough to be of economic value. In some places, the chromite grains

may be so abundant as to make vip 80 percent or more of the rock,

thereby becoming what is classified as massive chromite. The aggrega-

tions of chromite grains often occur as small wisjis. dots, or clusters

of layers, and commonly grade sharjily outward into leaner ore or bar-

I'cn dunite. Generally they are lenticular or tabular in form but they

may be quite irregular. Kegnlarly layered chromite is common, and
nodular structures are found in small amounts at many places. Excel-

lent examples are found at the Coggins mine.

In low-grade disseminated ore, the chromite grains are commonly
euhedral to subhedral. The latter have angular outline and one or more
rectilinear faces. When grains are closely spaced, however, anhedral

bounded forms are apt to predominate, and some of the chromite looks

as though it had been shattered and the cracks filled with a fine silicate

mineral. Layers of chromite separated by layers containing onlj' a few
.scattered grains of chromite in dunite are commonly observed.

The shapes of bodies of disseminated ore generally are too irregular

to be simply defined; the boundaries of such ore zones ("assay walls")

must be determined by assay. Distinctly elongate masses of ore gen-

erally are parallel to the strike of the peridotite body: if ellipsoidal,

the longest axis is commonly parallel to other linear elements in the

mass. Although the disseminated ore always occurs in dunite, the lo-

calization and shape of the dunite bodies is unpredictable.

Massive Ore

Massive ore differs from disseminated ore in that it consists largely

of chromite with little or no interstitial silicates. Bodies of massive ore,

however, may include iri'cgular masses of disseminated ore or may have

a thin rind, rarely as much as a foot wide, of disseminated chromite.

The chromite grains in the typical massive ore are rather coarse, rang-

ing from 1 mm to 1 cm in diameter and commonly being several milli-
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meters. Bodies of massive ore are so variable iu form that oue is often

hard pressed to find a suitable term to describe their shape. Those that

are tabular with tapering edges can aptly be called lenses, a common
term in mining; those bounded by irregular and rounded surfaces can
be called pods, a term that includes a multitude of shapes; and elon-

gated bodies with irregidar and rounded edges can be called stringers.

Such thin tabular bodies often have the appearance of veins. Careful
study of these veinlike structures does not reveal the internal structures

characteristic of true hydrothermal veins. Their origin probably is best

explained by the injection of ehromite-rich mush along planes of weak-
ness.

Size

In California, deposits of massive ore that have been mined ranged
from only a few pounds to almost 20,000 tons, and deposits of dissemi-

nated ore range from a few pounds to more than 300,000 tons. The
largest individual body of massive ore yet found in California is the

Little Castle Creek mine in Shasta County, which yielded approxi-
mately 15,000 long tons of ore.

Table 1 shows the number and distribution of deposits in various size

groups. The figures represent properties rather than individual de-

posits. However, the production data from individual properties rarely

are accurate, as production is generally listed under shipper.

Table 1. Distribution of 10^ chroniite deposits hy size range, and county.



Chap. 3] SHASTA, TEIIAMA, TlilMTY, HUMBOLDT COUNTIES 141

Table 2. Range of analyses of rhromite from Shasta, Tehama, Trinity, and
Humboldt Counties shipped to G.S.A. stockpile. Grants Pass, Oregon,

from lil'ti to l!}o7 (analyst. Abbot A. Hanks).

Property name
CrjOi

(percent)

Fe
(percent)

Cr/Fe
(ratio)

HUMBOLDT COUNTY
Wiate Cedar
LaAsic Peak
Blue Creek
Pyramid
Binder 1

Forest Queen
Cascade
Little Castle Creek
Little Castle Creek
Little Castle Creek

State School Lands
Blue Sky (Lucky Star).

Elder Creek..
Kleinsorge Group
Black Chrome

Happy-Go-Lucky
Crow Creek Group
Redskin
Starr-Bee-
Shamrock

44.0-47.2
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represent the most accurate data available but should not be considered

as official production tonnages.

SHASTA COUNTY

Shasta County, approximately 3860 square miles in area, extends
from the lava fields of the Cascade Range westward across the head of

the Sacramento Valle.v into the Klamath Mountains, and to the south

into the northern end of the Coast Ranges. Its western boundary is the

divide between the drainage of the Sacramento and Trinity Rivers.

Only the part within the Klamath Mountains contains chromite de-

posits. All the area except about 400 square miles of the Sacramento
Valley is mountainous aiul very rugged. Some peaks in the Trinity

Mountains attain an altitude of 7,000 feet or more.

The Sacramento River, the master stream of the region, flows south

across the western part of the area. The main line of the Southern
Pacific Railroad and U.S. Highway 99 follow its open valley in the

south and narrow canyon in the north. Redding, the county seat and
supply center of the region, has a population of 59,648 (census 1960).

Most of the county, however, is difficult of access and is served by only

a few dirt roads that are all but impassable during wet weather. The
Sacramento Valley has a mild semiarid climate with hot dry summers
and cool rain.y winters. The mountainous areas have cool sunnners with

little rain, and cold snowy winters which are finite unsuited to open-

cut mining and hauling.

Geology

Pre-Tertiary rocks are exposed in the northwestern and western part

of the county within the Klamath Mountains and probably underlie the

younger volcanic rocks of the Cascade Range to the east. The stratiform

rocks are largely marine sediments but include volcanic flows, tuffs, and
breccias; some have been metamorphosed to crystalline schist. The
assemblage, which ranges in age from early Paleozoic to the late Meso-
zoic, has been folded and faulted, first during Paleozoic time, later in

the early Mesozoic, and again and more intensely during the Late
Jurassic and Early Cretaceous (Diller, 1906, p. 9). The axis of the

early folding was north-northeast. Hence, the Paleozoic rocks in the

northern part of the county have a northeasterly strike. As the ultra-

mafic bodies in this area are rudely conformable, they may have been
intruded during Jurassic time. The Klamath ^Mountains were planated
during Cretaceous time, and the Cretaceous i-ocks and younger forma-
tions were laid down on this resulting surface of low relief. They con-

ceal the ultranuitic rocks in which the chromite deposits are found.

The principal peridotite body in Shasta County is situated in the

northwest corner of the county. It is anticlinal in structure and ap-

pears to be tabular and at lea.st rudely conformable to the overlying
sedimentary rocks. The upper contact of this sheet dips eastward and
southward along the eastern and southern boundaries. This structure

has been complicated by faulting and by intrusions of younger igneous

rocks that range in composition from gabbro to dacite. The largest of

these intrusive bodies is many square miles in extent. Castle Crags, an
imposing high massif of light-gray granodiorite that dominates the

landscape west of Dunsmuir, is a good example.
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(Jood exposures o\' tlie pciiilotiti' are found in the steep gulches that

are cut b^v short streams flowiiii; eastward into the Sacramenlo River
and westward into the Trinity Kiver. In general, the peridotitc shows
little sign of serpentinization in outcrop, and it breaks into large irreg-

ular bloeks. Some of the peridotite is almost unaltered, as on Little

Castle CJreek. .Most ot tlie jieridotite is saxoiiite or Iherzolite. An unus-
ual dunite l)od\- oceui's at Little Castle Creek; it appears to be pyroxe-
iiite but actually is ilunite coniijosed of olivine crystals that show two
perfect cleavages (Hawkes. 19-t(i, p. 279).

Most of the ehromite deposits, and all the large ones that have been
mined, are near the eastern contact of the peridotite. This may be due
either to the greater accessibility of this area, or to the distribution

of the ehromite within the sheet. The large deposits, consisting of mas-
sive ore, occur at low altitudes, usually within Li miles of the eastern

contact and without exception within 4 miles of it. Small deposits of less

than L<l()() short tons of ehromite of the disseminated t.ype have been
found more than 7 miles from the eastern contact and at high altitudes.

The disseminated deposits seem to be near the roof of the peridotite

sheet and the massive ore near the base, but the evidence is not conclu-

sive.

The ehromite deposits are grouped into the Little Castle Creek and
the Shotgun Creek areas.

History and Production

The first rejiorted jn-oduction from Shasta County was approxi-

mately 3,000 tons of chi-omitc which was mined before 1896 from pods
in the gulch of Shotgun Creek. The production to 1957 was about
26,500 long tons (Table 3). The bulk of the production has come from
the Little Castle Creek mine, and the remainder was from mines that

were operated in response to the high price of ehromite during World
Wars I and II.

The claims or mines and prospects in Shasta County are listed alpha-

betically in Table 4 and are shown on Plate 19.

In the Little Castle Creek area, ehromite was discovered during the

latter part of the last century, when the ridge soutlnvest of the present

Little Castle Creek mine was prospected to locate the source of abun-

dant ehromite float. Operations on a larger scale began in 1906, when
L. H. Brown discovered the Main ore body of the Little Castle Creek

mine. Between 1906 and 1915, Brown developed the deposit by open-

cut and underground woi-kings, and reported shipments of 2,891 long

tons (compiled from records at the State Mining Bureau). In 1915, the

property was bought by the California Chrome Company, who operated

the mine under the management of J. R. ^'an Fleet. The ore was mined

by block caving. An aerial tramway led from the mine to the valley

floor, where it was connected to the main line of the Southern Pacific

Hailroad by a narrow-gauge railway. According to records of the State

Mining Bureau, a total of 15,000 tons was mined from 1906 to 1917.

Following the exhaustion of the large body of massive ore, L. H. Brown
started a tunnel from the west side of the o]W\\ cut to taj) the Main

ore body at a lower level but abandoned it at a distance of 80 feet from

the portal. After World War 1, the mineral rights lajised and were

acquired by Mrs. Jlargaret Graham when she located a homestead in
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the Little Castle Creek valle}^ LI. M. Brown, sou of the original dis-

coverer, leased the mineral rights from Mrs. Graham in 1937. From the

spring of 1941 to February 1942, the L. J. Buck Company subleased

the property and mined about 400 long tons of marginal ore from the

Third-level ore body. M. M. Brown mined 773 long tons from the Upper
ore body in the latter part of 1942 and in 1943, when mining ceased.

The Coggins mine in Siskiyou County is on the steep slope immedi-

ately across the valley from the Little Castle Creek mine. Between 1916

and 1921 A. L. Coggins, the owner, sliipped 1,727 long tons of ore. In

1937 the Rustless Mining Corp. of Sacramento leased the property from
the owner and did underground development work on the East low-

grade zone and the West ore body. Work was resumed in June 1942

when J. K. Remsen of Grants Pass, Oregon, subleased the mine from

Table .l. Chromite production from the Little Castle Creek area,

Shasta and Siskiyou Counties, California, as of 1957.
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Figure 2. Topographic mop of the little Castle Creek chromlte area, Shasta and Siskiyou

Counties, California.

the Rustless Mining Corp. When mining eea.sed on April 20, 1943, Ram-
sen had shipped 2.211 long tons from the "West ore body.

The U.S. Bureau of Mines (Jlatson, 1949) explored the Little Castle

Creek mine in 1941 and the Coggins mine in 1942—43. The results of

this work have been published (Shattuck and Rieker, 1949). Hawkes,
and later Rynearson, advised Matson and Shattuck during the explo-

ration, and Ha\vl<es (1951) made a magnetic survey of an area south-

west of the Little Castle Creek mine.

The total production of ehromite ore fi-om tlie I^ittle Castle Creek

area as of 1957 is about 20,000 long tons. The imblislied records of pro-

duction from the Creek area are in conflict. Figures given in U.S. Geo-
logical Survey Rlineral Resources reports for the years before 1920 do
not agree with those given in California Mining Bureau bulletins. L.
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Figure 3. Geologic mop of tlie area soutliwest of Dunsmuir, California.

H. Brown, M. M. Brown, Arthur Coggiu.s, and the staff of the Rustless

Mining Corp. furnished information which has been collated with the

published data. The results, which are substantially correct, are given
in Table 5.

Little Castle Creek Area

The Little Castle Creek area includes the lower part of the steep

gulch of Little Castle Creek, a short eastward-flowing tributary of the

Sacramento River, in the northeastern part of T. 38 X.. R. 4 W", IsVQ^l.

Three properties, the Coggins in Siskiyou County and the Little Castle

Creek (Brown) mines, and the Hearst property, are on the steep sides

of the gulch (Fig. 2). The shipping point is Dunsmuir, 2i miles to

the north on the Southern Pacific Railroad. A geologic map of the
area is shown in Figure 3.

The nltramafic rocks of the Little Castle Creek area are exeeption-

allj' fresh ; dunite which is more than 20 percent serpentinized is un-
common. Litense serpentinization was seen only near contacts of the
dunite with granodiorite of the Castle Crags pluton or along local zones
of shearing. Two types of serpentine minerals were noted: (1) felts

of fine-grained antigorite laths filling fractures, and (2) large blades
of either antigorite or chlorite, following crystal directions in the
olivine. Secondary magnetite occurs in veinlets or irregular streaks and
is interpi-eted as a by-product of the serpentinization of olivine. Car-
bonates are associated with magnetite in some of the veinlets.
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Photos lA, B. Irregular masses of chromite nodules in dunite, in smooth-weathering massive

dunite bodies, exposed in the walls of coved workings, Coggins mine. The long axes of the

nodules are ot on angle to the boundaries of the chromite-rich masses.
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Although in some places the abundance of ehromite increases grada-

tionally from sparse dissemination to massive ore, in general, the tran-

sition is sharp. At places in the Little Castle Creek mine, the transition

zone is only a few feet in width; at places it is less than an inch or

even a sharp line. Banded ore is found at the Lower ore body on the

Little Castle Creek property. Bodies of disseminated ore occur on the

Hearst and Coggins properties, but no massive ehromite is associated

with them. All the ehromite in the East ore body of the Coggins mine
consists of a closely packed mass of ellipsoidal nodules of ehromite rang-

ing in size from a quarter of an inch to an inch, in a matrix of antig-

orite and chromium chlorite.

Geology

The country rock for the ehromite deposits is an unusual variety of

dunite in which the olivine shows perfect cleavage as described in de-

tail by Hawkes (1946). This cleavage has confused previous workers

who believed the rock to consist mostly of pyroxene which character-

istically exhibits two cleavages. Diller (1917) states, "The country rock

of the ehromite ore body is in part peridotite, but chiefly pyroxenite,

which exhibits large cleavage surfaces often several feet in extent."

()n the south slopes of Little Castle Creek valley the olivine crystals

of the dunite have a common orientation, so that the cleavage of the

olivine defines a very definite planar structure. This planar structure

strikes northwest at all places where it was seen, and dips vertically

or steeply north, nearly at right angles to the attitude of the ehromite

bodies.

Accessory ehromite, and to a lesser extent magnetite, is present as

grains throughoiit the dunite in proportions as great as 0.3 percent.

The grains commonly are located in the interfaces of olivine crystals.

At one place fresh dunite contains several percent by volume of dis-

seminated magnetite.

The Little Castle Creek dunite body is bounded on the north by a

large body of gabbro (Fig. 3), which is composed of pyroxene and
plagioclase with local hornblende, biotite, potassium feldspar, and
quartz. Wide variations in both composition and grain size are common
over short distances within the body of the gabbro.

About li miles west of the ehromite deposits, a bodj- of nearly white
coarse-grained porphyritic rock forms Castle Crags, a spectacular mas-
sif of pinnacles and spires. It ranges in composition from granodiorite

through quartz diorite to diorite. The dominant feldspar is plagioclase

which occurs both as large phenocrysts as much as 1 inch long and as

small crystals in the finer grained groundmass. Phenocrysts of quartz
and potassium feldspar are likewise present. Accessory minerals of the
groundmass are biotite and green liornblende. The granodiorite is finer

grained at its contact. Complete serpentinization is a characteristic of

the idtramafic rocks where they adjoin granodiorite and appears to re-

sult from hydrothermal activity coupled with shearing.

Evidence of the magnitude of displacement along faults within the

dunite body is difficult to find because of the homogeneous character of

the rock. Diller (1916, p. 30) reports a transverse fault cutting the

Main ore body of the Little Castle Creek mine. He mentions that al-

though there is 5 feet of displacement on the first level of the mine,
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Figure 4. Longitudinal section of Little Castle Creek mine, Shasta County, California.

tilis displiU'eiiieiit has decreased to zero on the second level 30 feet

below. The Footwall fault at the West ore body of the Cog-gins mine
.ip[iarently has truncated the ore body, but the magnitude and direction

of displacement are not known. Intricate systems of serpentinized

joints, breccia zones, and slickenside surfaces are prominent in all the

underground workings. These structures show no simple systematic

arrangement. The magnitude of the displacement along these breaks
was negligible wherever determined.

Little Castle Creek Mine (1) *

The property was held by the Brown interests when last examined
in 1943. It comprises four claims on the south side of the Little Castle

Creek valley, in sec. 2, T. 38 N., R. 4 W. MDM (Fig. 2). The Little

Castle Creek mine consists of sevei'al ore bodies (Plate 20). The old

workings in the Main ore body have caved and were inaccessible when
the property was visited by the Geological Survey in 1940. Dilhn'

(1917, p. 29) included a map and section of the workings, which are

shown in this report in Plate 20 and Figure 4 and 5.

.1/(7/h Ore Bofh/. The Main ore body was keel shaped and on the

fir.st level was 40 feet wide, 54 feet high, and 46 feet long in a direction

X. 40° E.—roughly parallel to the eastern contact of the peridotite

l)ody. On the second level 30 feet below, the length had increased to

nearly 160 feet, and the width and height had decreased by one-half. It

was bounded on the northeast by a zone of sheared serpentine, in-dbably

a fault.

After preliminary work by open-cut and exploratory tumicls. an

adit was driven under the ore body, and ore was mined by block

caving. The ore caved well, and the process was economically feasible,

but mining was hazardous owing to slippery joint surfaces in the ore

and country rock. M. M. P>rown stated (oral communication, Novem-
ber 1942) that labor difficulties arose as a result of unsalV mining

• Numbers following mine names refer to map, Plate 19.
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udiulitioiis, SO that it beeanip iiet-essary to shut down the mine before

the ore liad been eompletely removed. The ore that remains is presnm-
ably at the soutlnvest end of the old -Hdrkinirs and above the present

third-level tunnel.

Third-Level Ore Bodij. More reeent (1950) workings eonsisted of a

tunnel under the old woi-kings on the third level, driven in an attempt

to explore the repoi-ted extension of the ore zone southward into the

hill. Chromite was found in these workings at a distance of 180 feet

from the portal and southwest of the southernmost workings of the

original ore body (Plate 20). The deposit is exposetl in the tunnel for

a length of 60 feet, and has a maximum width of 20 feet. It strikes

imrtheast, essentially parallel to the Main ore body. Some of the ore

along the east side of the ore body, adjoining the fault shown on

Plate 20, was of shipping grade. In 1941, the L. J. Buck Co. mined and
shipped about 400 tons from the Third-level ore body; data on the

grade of these shipments are not available. One grab sample of ore

eolleeted by the Geological Survey in 1940 contained 38.98 percent

Cr^Os. Chromite concentrated from this sample contained 54.03 per-

cent CroO;,; 17.81 percent Fe; and had a Cr:Fe ratio of 2.08 to 1.

The largest part of the ore in the third-level ore body was too low
in grade to meet specifications. Much of the low-grade material con-

sists of horizontal sheets of chromite, ranging from a fraction of an
inch to a foot in thickness, interlayered with barren dunite from which
it cannot be easily separated by hand.
The bottom, the two walls, and the northeast end of the deposit at

tunnel level have been found, but no exploration has been done to

delimit the top or the southwest end. or to determine whether a direct

connection exists with the ilain ore body. In 1942 the most promising
prospecting ground lay above the present workings, where a continua-

tion or recurrence of the massive chromite of the Main ore body may
be found. Indicated reserves in the Third-level ore body were about
380 tons of 20 percent to 25 percent Cr20:j ore, as exploration to 1942

had not proved a vertical dimension of more than 12 feet.

Vpper Ore Bodies. A lenticular ore body about 8 feet wide and 50
feet long, and two smaller irregular deposits have been found at the

surface southeast of the slumped area over the ilain ore body. At the

time of examination in 1942. slide material covered the bedrock so that

ore was not exposed. The outlines of the ore bodies shown on Plate 20
are from a survey made by J. R. Shattuck of the U.S. Bureau of

Mines in November 1942. The ore in one carload shipped to the Yreka
stockpile contained 37.16 percent Cr^Os; 11.35 percent Fe; 12.47 per-

cent Si(>i;; and had a clirominni-iron ratio of 2.2 to 1. Based on the

dimensions of tlie ore bodies shown on Shattuck 's map, the indicated

reserves are about 300 long tons.

Lower Ore Body. At a level 85 feet below the third level, a deposit

of disseminated ore 65 feet long and 25 feet wide was developed in an
open pit before "World War I. In 1943 the pit was largely filled with
waste and slide material, so that ore is exposed onl>' at a few scattered

spots around the edge of the body. The exposed ore probably contains

an average of more than 20 percent CroOa. A small tonnage of ore is

reported to have been mined and sliipjied during "World War I, so pre-

sumabh- some parts of the deposit contained shipping-grade ore.
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The disseiuinateil ore shows a |ir(iiiiiiiciit linear si ruci iiri' pluiipring

from 20° to "25° to the northwest. If the lineation is ])arallel witli the

loiijr axis of the body, the averajie ch'pth of ore may be about 8 feet.

'I'liis ilepth of ore over the exposed h^iigth of 65 feet and average width
I if 1.') feet gives about T.iO k)ng tons of inferred reserves. The grade will

IH-obably not be more than 25 percent Cr^.O.-i.

Creek Prospect

An exposure of ehromite has been exeavated on the ohl trail to th(^

Main ore body about 50 feet above tlie h'vel of Little Castle Creek

(Fig. 2). The ore consists of angular fragments nf nodular ehromite

from a few inches to a foot in diameter, scattered in a matrix of un-

altered dunite. Fifteen percent of an area about 7 feet sijuare in the

face of the cut is ore; the remaining 85 i)ereent is dunite. If the ore

contains ;?5 percent CroO:!, the material across a nuniug width wonld
contain about 5 percent Crj(>:i. C'onsidei'able ti'cuching was done both

above and below the main pit, but nothing of any importaiu-e was found.

Hearst Property (2) *

ehromite float is found in an area southwest of the Little Castle

Creek mine, chiefly in see. 3, T. 38 N., R. 4 W. MDM. Brown states

(oral communication, 1942) that about two railway carloads of high-

grade float ehromite were gathered from the ridge to]) 1,000 feet south-

west of the Little Castle Creek mine. An extensive jjrogram of trenching

and jirospecting was unsuccessful in finding the source of the float. In

1941 the Bureau of jMines trenched the area witli a bulldozer but found
only one small body of lean disseminated ehromite.

Coggins M Ine

In V.W'i the ])roperty was held by A. L. Coggins, who leased it to the

Rustless Alining Corp. of Sacramento. They in turn subleased it to

J. K. Remsen of Grants Pass, Oregon. The workings are in Siskiyou

County, across Little Castle Creek from the Little Castle Creek mine,

so the production statistics are given in Table 5. The property straddles

the line between Tps. 38 and 39 X., R. 4 W. JIDil, lying in sees. 2

and 35, respectively (Fig. 2). It is accessible most of the year by a

Forest Service road that crosses the property 1] miles from U.S.

Highway 99. A line through the ore area on the Little Castle Creek

property connecting the Coggins main workings trends X. 84° W.
Three important bodies of ehromite are on the |)roperty : the West ore

body, the East ore body, and the East low-grade zone. Between 191(i

and 1921, A. L. Coggins, the owner, mined from the East ore body

1,727 long tons of ore reported to contain 38 to 40 percent Cr^iOrt

(Coggins, oral communication). Analyses of 35 carload lots averaged

38 to 47 percent Cr-O:,, 12.03 percent SiOj. ami 2.4 lo 1 (r Fe ratio.

Cogwins reported the jiresence of additional ore. but none was seen

in the caved workings in 1940-45.

West Ore Body. Coggins discovered the West ore body during

World War I. He ran a few exploratory tunnels into it, but was unable

to ship any ore before the market collapsed. Between 1937 and 1945,

• Number refers to identification on map, Plate 19.
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the Rustless Miiiiufr Corp. shipped 2,211 long tons of ore mined from
this ore body.

The West ore body was an essentially horizontal, irregular, tabular

mass of chromite about 130 feet long from north to south, an average

width of 30 feet, and ranged in thickness from a few inches to 1.5 feet.

The plan and sections in Plate 21 show its size and shape. The horizontal

attitude allowed mining of the entire ore body from a single level,

with subsidiary workings 6 feet above and 6 feet below the tunnel

level. The deposit is bounded in most places either by sharp contacts

with the serpentine, or by steeply dipj^ing shear zones. At the north

end, the sheet thins to a few inches, and profitable mining was not

possible. A fault which strikes northeast and dips 60° W. cuts off the

ore to the east.

The ore in the West ore body consisted of closel\' packed elongate

pellets or nodules ranging from a quarter of an inch to an inch in

length, the long axes of which are parallel and plunge to the southwest.

The ore body is in sharp contact with the barren dunite. Moreover, the

nodules of the ore body are transected along the plane of contact.

The easterly and southeasterly margin of the "West ore body was mined
out in 1917. A slumped area above the workings and the margin of

an open cut are shown in Plate 21. Along the margin of the open cut,

clusters and short veins of nodular chromite were seen in the dunite

walls of the caved area in 1943. These veius reveal the sharp barren
walls of the constituent nodular chromite and the fact that the long

axes of the parallel chromite nodules pitch at an angle to the walls

of the vein.

East Ore Bodi/. Most of the 1,727 tons which Coggins shipped be-

tween 1916 and 1921 came from the East ore bodj-. The original size

and shape of the deposit is inferred from a few exposures of ore in the

walls of the pits, and from diamond-drill information. Apparently the

body dipped about 55° to the south. The ore, similar in appearance to

that of the West ore body, is made up of elongated nodules of massive
chromite in a matrix of serpentine. The plan of the mine shows in-

ferred structural contours on the footwall (Plate 21). Coggins mined
most of the ore from the surface, but also sank a shaft and ran a short

drift to develop the ore beneath the open pit. These workings are

caved, and except for two drill holes which passed through old mine
timbers, no reliable information is available as to their exact location.

The probable position of the shaft and tunnel is shown on the map
(Plate 21). A total of 275 tons remain above the old workings if the

thickness of the ore body remains the same down to Coggins' old drift

and if none of the ore was stoped out above the drift level. Additional
ore may occur below the drift level ; some of it may be marginal. Two
holes drilled by the U.S. Bureau of Mines (Shattuck and Ricker, 1949)
intersected the East ore body, but no attempt was made by the opera-

tors to mine the drilled ore. In diamond-drill hole No. 9S the core

from 25.0 to 30.5 feet in depth contained 39.38 percent Cr203 ; in

diamond-drill hole No. 4S, the core from 21.0 to 28.0 feet in depth
contained 19.85 percent CroO:; ; from 28.0 to 38.0 feet it contained
35.27 percent CroO,; ; and from 38.0 to 42.0 feet it contained 26.87

percent CroOa. Analyses are by the U.S. Bureau of Mines.
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Eaxt Low-Grade Zone. The East low-grade zone is an area of scat-

tered irregular bodies of disseminated ehromite about 600 feet east

of the main workings of the Coggins mine and 50 feet lower in altitude.

Disseminated ehromite is exposed over a width of 90 feet and a length

of 180 feet. The Rustless :\Iining Corp. sank a shaft 29 feet in the most
promising exposure and drifted 15 feet north from the bottom of the

shaft (Fig. 5). About 80 tons of ore was taken out of these workings
and piled on the dump. In 1943, water filled the shaft to within 20
feet of the surface so that the drift could not be examined. The ore

body probably dipped steeply to vertical. Ore is exposed on the surface

for a strike length of 30 feet and maximum width of 5 feet. According
to R. S. Mason (oral communication, 1942) of the Rustless Mining
Corp., the average width of the ore body in the shaft and drift is 1

foot. Indicated ore based on a 2-foot average width is 145 long tons

containing 12 to 15 percent Cr^Oa. An exploratory hole should be

drilled to determine the continuity of the body below the drift. The
surface and underground workings should be sampled prior to ex-

ploratory drilling. Eighty feet southwest of the shaft a thin, low-grade
tabular body of ore dips about 45° E. The Rustless Mining Corp. drove
an 18-foot tunnel into this body, but found no increase in the grade
or thickness. Nine other occurrences of disseminated ore were seen

within the zone, but none was more than a few feet in longest dimension
and most were low grade. Mason said that analyses made by the Rust-

les,s Mining Corp. indicate that the iron content of the chromite is

variable and generally high, so that the ore, even if concentrated,

might not meet specifications for metallurgical ore. Unless ore contain-

ing less than 15 percent Cr^Oa can be milled profitably, the East low-

grade zone has little promise of production.

Shotgun Creek Area

The Shotgun Creek area is about 6 miles from north to south and
about 9 miles from east to west. Its eastern edge lies in the valley of

the Sacramento River. The area is rugged, and road construction is

difficult. A steep dirt mountain road leaves U.S. Highway 99 3^ miles

north of La Moine and climbs to the top of the divide. Another road,

which in 1943 was barely passable, leads up the valley of Slate Creek
from La Moine to the crest of the range. At Delta, a county road
follows the gulch of Dog Creek to its headwaters and then climbs over
the divide and descends to the Trinity River : at the divide, a Forest
Service road leaves the county road and follows the crest for about 6

miles north to Slate Mountain. Dunsmuir, 10 miles north of Shotgun
Creek, is the commercial center for the area, bi;t ore can be shipped
from La Moine.

Shotgun Creek Mine (5)

The largest producer of chromite in the Shotgun Creek area is the
Shotgun Creek mine. Other names for this mine are the Gill, Priem,
and Dougherty group, and the Xoble Electric Steel Co. property, ac-

cording to C. F. Dougherty (oral communication. 1943). Thomas Jones
discovered a large pod of chromite projecting above the ground between
the forks of Shotgun Creek and shipped 3,000 tons of ore prior to

1896 when Dougherty inherited the property. This agrees roughly with
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tlic Tenth AiiiHKil Kcjidrt (ISltO) of tlic Califiiriiia .Mininii- lliirrau,

which states that "i.OOO tons of chroniite were iniiieil at tliis |)r(i|)eity

(luriiifr 188it, ami that the ore was shipped to Baltimore, llaryland,

realizing a rovaltv of .$3.00 per ton. The ileposit also was mined in

1!U3. 1<)U, and 1918.

The property is aboni 1 mile west ol' I'.S. Iliirhway !)!). Access to

the jiroperty is by road nj) Sliotjrun Creek, however, the road is lar^-ely

washetl out. When the projierty was visited in ^'.)-^'^. all the workiiijis

were caved and little coidd be learned about the ore deposits. However,
the property was described by Diller (]!»0(j) and Harder (1009, p.

7(i(5-767 I, and the foUowiiifj; is a synthesis of their reports.

The ehromite deposits occur over a vertical range of about GOO feet

ill an ill-defined shear zone that trends N. 40° E. across the steep

gulches of the north and south forks of Shotgun Creek, crossing from
section 13 to section '23 near the common corner of sees. 13, 14, 23, and
24, T. 37 X., R. 5 W. MDU. The shear zone is vertical, and its trend

is essentially parallel to a contact about li miles to the east, between
peridotite and slate of Jlississijipian age. Five lenticular pods of ore

ranging in size from 200 to 1,500 tons were found in this zone, dis-

tributed over a length of 250 yards. The largest pod, the first dis-

covered, was connected by narrow seams of ehromite to the smaller

pods to the southwest. The pods were mined by means of a 50-foot adit

driven X. 30° W. from the creek, and a winze sunk fi'om the end of

the tunnel to a depth of 30 feet or more.

About 400 tons of good (U'e was mined from another pod by means
of a short tunnel on the south side of the south fork of the creek. An-
other deposit on top of the .spur within the forks yielded 200 tons.

The ore is lustrous and generally lies against polished surfaces of

serpentine. Hence, in most places it separates easily and cleanly from
the serpentine, but in some places it adheres firmly.

The record of production from this property is incomplete and con-

fusing. As previously stated. 2.000 tons of ore were shi]iped in 1889.

The records of the California Alining Bureau show the following:

Production

Year (short tons) Prodiirrr

1900 140 Sylvester Hall, C. F. DouKlieily

1901 130 C. F. Dougherty
1902 315 Do
1903 150 Do
1904 98
1905 20
1906 80 C. F. Dougherty, F. P. Brown, and Primm

Total 933

In 1918 the Bureau of Mines listed a production of 136 long tons

from the Shotgun Creek mine. Assuming that the production listed

for 1889 was in short tons, the total verifiable production is 2,855

long tons.

Production from other properties nearby may have been credited

to the Shotgun Creek mine. Among such i)roperties are the L. C.

Hoy (7), Miles and Westover ((i). Lone Pine (4), Davis group (9),

and Cantonwine (10).
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Forest Queen Mine (8)

The Forest Queen (Gray Eagle) mine is li miles west of the Shot-

gun Creek mine and about 1,000 feet higlier. It is in XAV] sec. 22, T.

37 N., R. 5 W. MUM. The claims cover much of the ridge and south

slope, south of the south fork of Shotgun Creek. Chromite was shipped

from this property in 1908, 1911, and in 1916 when the owners, Charles

Morton and Leon Boyer, sold it to the Manganese Co. of California.

Anton Orsini and S. Gallogos mined and shipped ore from 1928 to

1931, and Anton Orsini sliipped ore in 1942 and 1943. Tlie ilontrose

Mining and Milling Co. leased tlie property and hauled tlie ore then

on the dump to tlieir mill on Castle Creek. Total recorded production

through 1943 is 1,880 long tons (Table 3). Ore Mas probably mined
in addition to that shown in the production figures.

In 1939 the property consisted of seven claims as follows : North Star

No. 1, Union Forest, Forest Queen, Bull Dog, ilammoth, Black Bird,

and Rattlesnake. The old workings were in bad condition and no chrom-
ite was seen in place. Mr. Orsini (oral communication, 1939) said that

chromite crops out on the property, but we did not succeed in finding

the outcrops during the examination. The dunite in the tunnel is broken
into large blocks, and the ground is heavy. Bradley and others (1918,

p. 182) described the property as follows:

"Irregular shaped ore bodies occurring in peridotite have been opened b.v inclines

and tunnels. The main workings consisted of a StK cross-cut at an elevation of

4420', to an ore body striking X. 40° E. and pitching 45° \W. The ore had been
stoped for 150' in length and 100' in depth. The body varied from 0'-^' in width.

The stopes are connected by a 60' incline shaft just west of the tunnel entrance.

"At an elevation of 4450' is a 50' tunnel with a 16' incline showing ore from 12"

to 18" wide and from 6' to 10' high. The ore appeared to run al)Out 50% CT2O3.

"The Jumbo, or lower tunnel, at an elevation of 4400', had been run X. 33° W.
for a distance of 135'. A drift on the 30' level had been run east for 15' and one
on the 40' level had been run east for 25'. Only about 15 tons of ore were said to

have been taken from the first drift and none from the second."

From this description, it is e^-ident that the ore is i^arallel both to

the ore zone at the Shotgun Creek mine and to the peridotite contact

3-2 miles to the east. The ore, however, dips to the nortliwest. It seems to

be mainly of the massive tj-pe, but with a little disseminated spotted

ore. Uvarovite and kammererite were common along fracture surfaces

in the ore. A shipment of 11.61 long tons of ore to the Metals Reserve
stockpile at Anderson, California, during 1943 contained 35.43 percent

CroO,,, 11.63 percent Fe, and had a Cr/Fe ratio of 2.08.

County Line Claim (Wildcat Creek) (11)

The County Line claim, lield by A. D. Graiton, is in sec. 35, T. 37 \.,

R. 6 W. MDM, just below the crest of a ridge at an altitude of 4,400

feet. It is about 1 mile beyond the end of a road that leads across the

Sacramento Mountains northward from the county road. The eountrj'

rock is saxonite. In 1941, chromite was not seen in place, but about 3

tons of translucent chromite had been stockpiled. Some uvarovite was
seen on fracture surfaces. The soil on the ridge is thin but contains

man\- grains and small lumps of chromite. No significant structures or

indications of ore were seen in the outcrops of peridotite.
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TEHAMA COUNTY

Tehama County is an ai'oa of aiiproxiinately 2,000 square mill's. It

extends from the Sierra Nevaila across the Sacramento \'alley to tlie

crest of the Coast Ranjres. Altitudes range from .'!()0 feet in tlie Sacra-
mi'nto Valley to more than (i.ODO feet in the Sierra Nevada and Klamath
^lountains. The elimate is mild, and, excejjt in the mountainous areas,

good open-cut mining conditions prevail througliout tlie year.

l\ed Bluff, the county seat and largest city, is on the Sacramento
River about the center of the county. Once it was the head of naviga-
tion on the Sacramento River, and now is on the main line of the Soutli-

crn Pacific Railroad. T.S. Highways !)9E and TMIW .join at Red Bluif

and continue north ; State Highway 36 leads west across the Sacramento
A'alley and across the Coast Ranges.

Geology

Tertiary continental deposits cover all the older rocks in which
cliromite might occur in the Sacramento Valle.v. Eastward-diiijiing sedi-

mentary rocks of late Jurassic to Cretaceous age border the Klamath
^lountains. In outcrop these rocks trend north. They are separated
fnmi the older rocks of the southern Klamath Mountains and ad.jacent

parts of the Coast Ranges to the west by a long, tabidar, north trend-

ing body of peridotite, the Elder Creek mass, which in places attains

a thickness of more than 2 miles. The Elder Creek mass terminates to

the north at the South Fork of Cottonwood Creek.

Another large body of peridotite, the Beegum Creek body, crops out
in the northwest corner of the county and extends more than 6 miles

in a northwesterly direction into Trinity County. It lies within Paleo-

zoic and Tria.ssic metasedimentary and metavoleanie rocks. It is ir-

regular in shape, and much of it has been sheared to slickentite. Many
thousands of long tons of lump ore and concentrates have been mined
from the Elder Creek and Beegum Creek peridotite masses, but ore

bodies as large as the Little Castle Ci-eek or Coggins have not been
found.

History and Production

The earliest record of production of chromite was in 1886 when the

Tehanm Consolidated Chrome Co. located deposits in sec. 16, T. 25 N,,

R. 7 W. ]MDM, and mined lenses of high-grade ore from open cuts.

Shipments were made by rail to San Francisco and thence by boat to

Philadelphia. Henslev and Hazelwood were reported to be woi'king a

deposit in sees. 13 aiid 14. T. 26 \., R. 7 W., MDM, in 1890. Inter-

mittent shipments totaling more than 5,000 long tons were reported

in 1899, The properties were then closed and i-emained idle until World
War I in 1915. From 1915 until the collapse of the market in 1918,

the Xoble Electric Steel Co.. the American Refractories, and several

other operators produced 3,800 long tons of cliromite ore. A mill de-

signed to treat low-grade ores was erected in 1918 but did not get into

]iroduction. Significant production was resumed in 1942 when F. Y.

McLaughlin and G. A. Applegarth obtained leases on sees. 16 and 17,

T. 25 N., R. 7 W. MDM, and began producing from the Graii mine.

The production from each property or group of properties in Tehama
County is listed in Table 6, Production from many deposits was com-
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liincd iiiiilcr (iiic liciidiriii' in the old production fii^urcs, and it is ini-

possiltic now to di'ti'i-niinc tlip tonnages from individual de|)osits. ;\Iost

lit' the deposits ]irobal)ly yielded less tiuui 200 lonir tons of lunij) ore.

'i'lie oeeurrences of elironiite in Telunna County are listed in Table 7.

Elder Creek Area
Kleinsorge Group (28) *

The Kleinsorfre group of mines is in the steep ravine of the ^Middle
i''ork of Elder Creek. The property, whieh is patented ground owned
liy W. E. Kleinsorge of Saeraniento. is M'ithin sees. 21, 22, and 27,

T. 2.") N., R. 7 W. MD;\I. Chrome ore was discovered on section 27 in

1 !•](), and ore containing 42 percent Cr^.O., was mined in 1917 from
liigh-grade pods in talcose serpentine. In 1!)]S, a large tonnage of dis-

seminated ore containing an estimated (i percent CroO^ was developed
in five open pits, and a mill to concentrate this ore was built and
(liberated at this time. Twent.y-two carloads of concentrates of 50 per-

cent Cro():i reportedly were shipped in 1918. When the property was
\isited in 1942. the workings were badly caved.

Bradley and others (1918, p. 207)" stated, "Small crystals of

I liromite are disseminated throughout a zone of decomposed serpentine,

which is ajiproximately one-fourth of a mile wide, extending iu)rth and
Minth for two miles along a preciintous ridge that lies at the head of

the middle fork of Elder Creek, about one mile south of the Hill and
Xoble Electric Company's deposits."

North Elder Creek Group (25)
Grau Mine

The (.{rau mine is located on two jiroperties. One is in sees. 9, 17,

and 21, T. 2.5 X., R 7 W. MDM, and has been leased by McLaughlin
and A]iplegarth from the Orau Estate and W. E. Kleinsorge. The
other is located in sec. 16, T. 25 N., R. 7 AV. MDM, and was leased from
the State in November 1941. The ore body consists partly of irregular

stringers and small pods of nearly massive chromite and partly of

disseminated chromite in dunite. Definite arrangement of the poets or

layering of the disseminated ore has not been recognized, but the ore

body as a whole trends about X. 80° W., and dips about 40° N.

West Pit of Grau Mine

The West Pit of the Grau mine is 800 feet west along the canyon
wall from the main workings. It consists of three .small pits, two short

prospect trenches, and a shallow bulldozer cut. The geology is partly

obscured as the rocks are exposed oidy in the workings and road cuts;

elsewhere the bedrock is covered with 3 to 6 feet of talus. The ore is

in a small tabular ma.ss of serpentinized dunite enclosed by saxonite.

The long dimension of the dunite body strikes about X. 35° W. and
dips at a moderate angle to the northeast. Hy the end of 1957, a total

of 3,531 long tons of ore were rejjorted to have been shipped from the

Grau property. The reserves of ore as of April 1943 are listed in

Table 8.

Numbers following mine namt'S refer to map, Plate 19.
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EXPUNATION

Peridotite and
related rocVs
(Juraasic and
CreCaceoua)

Knoxville(?)
Formation

(Upper Jurassic)

Strike and dip

of layering

in chroaite

X
Mine or proapect

T.25H

CioTogy Dy G. A. Rynaarson,

R. T. Littleton, and P, «. Richards. XX R»glin Ridg9
Ret<)

1.

2.

3.

4

CONTOUR INTERVAL 50 FEET
DATUM ASSUMED

Deposits described in report

Upper workinga of Noble Electric Steel Co.

Lower workings of Noble Electric Steel Co.

Mill Gulch area

Hill Mine

Figure 6. North Elder Creek creo, Tehama County, Cohfornio.

Noble Electric Steel Co. Workings

Acconliuy' to Kyiiear.soii (1946, p. 206-207):
"Two chromite deposit.s in the NWt^SEj sec. 16 * * * were worked

by the Tehama Consolidated Chrome Co. and J. A. Ileslewood in the

years 1890 to 1898 and by the Xoble Electric Steel Co. in the years
191.) to 1918. Both deposits are in a steep frnlch, and are developed,

respectively, by what are generally known as the upper workings and
the lower workings."

See Figure 6.

"Upper Workings." The geology at the upper workings is obscured by a land-
slide over the f,ace of the old open cut. A report by the California Sf.ate Mining
Rure.-ni fl'.radlcy and other.';, 101.S. p. 20G-20S1 indicates that the upper ore body
was an irregular, flat-lying lens of massive ehromile ,S to 10 feet thick. According
til S. I). Fnrber, mining was carried on from three tunnels, one of which was at
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least 150 feet long when operations were suspended in 1918. The entrances to

these tunnels are now covered by a landslide; a small amount of work done with

a bulldozer in 1942 failed to uncover them.*****
"Loner Workings. Development work at the lower workings consists of a large

open cut, three small open cuts, an inclined shaft now filled with debris, and a

short opening on the east side of the gulch * * *. Mr. Furber states that the

shaft is 30 to 40 feet deep, and that a drift was being driven eastward, in ore,

from the bottom of the shaft at the time the mine was abandoned.
"The ore occurs in a tabular mass of dunite, which dips steeply to the north-

east and is bounded above and below by sa.xonite. Both rocks are cut by at least

four diorite dikes. The eastern contact of the dunite with saxonite is believed

to be a shear zone, the dip of which is not apparent ; the western contact is

obscured by talus. A thin tabular mass of dunite containing a small outcrop of

ore is exposed near the top of ridge east of the gulch.

"The main ore body strikes approximately N. 85° E. and dips 60° to 70° N.
It is cut by a diorite dike that trends N. 15° E. and dips about 75° SE. Ore has
been mined from both sides of the dike, and remnants of ore frozen to the dike

indicate that at least part of the ore mined was massive chromite and high-grade

disseminated ore. The ore now exposed at the collar of the shaft contains about
30 percent of chromite disseminated in the dunite. The western end of the ore body
is bounded by a fault, but disseminated ore exposed near the diorite dikes to the

northwest may represent a western extension of the ore body, offset on this fault.

The eastern end of the ore body is highly sheared, and the position of a possible

eastward extension would depend on the dip and direction of movement in the

shear zone, neither of which could be determined.

"A small lens of massive chromite is exposed in the bottom of the gulch, 165
feet east of and 60 feet higher than the collar of the shaft. About 20 short tons

of high-grade ore has been mined from this lens and corded on the dump. As
neither end of the lens has been delimited, and as the ore still in place has an
average thickness of about 2 feet, the lens might possibly yield another 20 tons

of ore. Layers of disseminated chromite adjacent to the lens have the same attitude

as those in the main ore body.

"Thin layers of chromite are exposed on the steep cliff above the mine workings,

but there the chromite does not appear sufficiently concentrated to constitute

minable ore.

"If. as can be assumed, the main ore body is 70 feet long and 10 feet thick and
extends 25 feet below the outcrop, it may contain 1,700 short tons of ore. Some
of this perhai>s could be sorted out as shipping ore, but most if not all would
probably have to be concentrated. An estimate of inferred ore is not justified

because of the limited knowledge of the deposit. There are probably about 1,200
short tons of low-grade concentrating ore in the dump, and the stream wash in

the gulch between the upper workings and North Elder Creek may contain 50 to

KXl tons of high-grade lump ore. The total reserves indicated in the areas of the

upper and lower workings are thus estimated to be almost 4,000 short tons of

concentrating ore and 90 to 140 tons of shipping ore.

"Both past production and present indications justify further exploration and
development of the lower workings deposit. The shaft and drift should be cleaned

out to aid in determining to what depth the main ore body extends, and a possible

western extension of the ore body should be looked for by trenching the slope

west of the shaft. The operators will probably do this work."

Mill Gulch Area

According to Rj'nearson (1946, p. 208) :

"The Mill Gulch area, in the western part of the NEJ sec. 16 (T. 25 N., R.
7 W.), is developed by four short adits, now partly filled and caved, and by several

trenches and small open cuts * * *. An old mill, erected in 1918 for the purpose
of concentrating low-grade ores from this area, has been dismantled and razed.

"The elongate mass of serpentinized dunite in which the ore occurs trends about
X. 35° W., and has a moderate dip to the northeast. It is bounded above and
below by saxonite, and several dikes of diorite and reefs of rodingite cut both
saxonite and dunite. In some places the original contact between the dunite and
saxonite is undisturbed ; elsewhere both rocks are highly sheared along their con-
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t;icts. Smnll masses of saxonitc have boon isolated in the (liiiiile h,v tlie intense

shearing, particularly at the northwest end of the area mapped. All the ullramalic
rocks are hiKhl.v serpeutiiii/.ed. especiall.v those which have heeu sheared, and some
of the serpeiitinized dunite has been further altered to macnesitc.

"All the duiiile contains a little chromite. hut onl.v the dunite containing more
than 10 pereeut of chromite is rej;arded as ore. The concentration of chromite
f,'rains in the ore ranges from less than 1 percent to nearl.v 100 percent, and the
grains are more or less concentrated in parallel la.vers, which attain a maxiniura
thickness of several feet. The diameters of the chromite grains range from 0.2r> to

."i millimeters, and average about 1 millimeter. The richer layers of ore commonly
contain the coarser grains.

"The ore zone, of which only the richer part was mapped, crops out over a

vertical range of .S50 feet and extends for a distance of about 1.7.50 feet northwest-
ward from the mouth of Mill (iuleh. Along the greater part of the zone the ore

bodies are only a few inches thick and a few feet long, but the two largest bodies
known may contain appreciable reserves. As most of the smaller ore bodies are in

a highly sheared matrix, they may not extend more than a few feet below their

outcrops, but other similar bodies probably extend to greater depths. These ore

bodies are believed to be remnants of one or more ore zones that may have been
continuous before the shearing took place.

"The main ore body is exposed on the east side of Mill Gulch, about .lOO feet

from North Elder Creek. It crops out for 200 feet along the strike, with a maximum
thickness of o2 feet and a vertical range of 75 feet. This ore body is relatively

undisturbed by shearing except at its southeast end, where it is offset by many small
faults and is highly sheared. As the northwest end of the outcrop is obscured by
talus and a fault, the ore body may continue in this direction and be more than
200 feet long. On the assumption, however, that its total length is only 200 feet,

its average thickness 2."> feet, and its extent down the dip 50 feet, the ore body is

estimated to contain 25,(XK) short tons of ore. The ore body may possibly extend
as much as 100 feet down the dip, in which case the amount of ore would be about
50,000 short tons ; and if it be further assumed that the ore body extends along the

strike for 2.5 feet beyond the fault and under the talus at its northwest end, the

estimated total reserves would be 50,000 tons.

"Analysis of 17 samples from the main ore body, made for Wright, Dolbear &
Co., show a Cr^Os content ranging from 3.48 to 28.10 percent and averaging 11.6

percent. The chromite in a specimen of ore containing 34.58 percent of CrjOa.

when analysed by the Geological Survey, was found to contain .54.86 percent of

Cr^O-i and to have a Cr:Fe ratio of 3.08:1. This ratio is unusually high, and the

results of milling operations during the period 1928—30 prove that the ore could

yield concentrates containing more than 4.5 percent of CrsO.i, which would be of

metallurgical grade.

"Float and croppings of ore have been found along the strike of the zone for about
800 feet northwestward from the limits of the area mapped. Although no prospecting

has been done in this part of the area, it is believed to contain one ore body aver-

aging 5 feet in thickness, continuous for at least 100 feet along the strike and
probably extending 20 feet or more down the dip. On the basis of these figures, the

ore body is estimated to contain about 1,000 short tons of ore similar in grade to

that of the main ore body.

"Another 1,000 tons of ore probably could be mined from other outcrops .scattered

about the area, and a few tens of tons of milling ore might be recovered from the

alluvial material in the gulch. The total reserves of indicated ore in the area are
thus believed to be at least 27,000 short tons, and the reserves of indicated and
inferred ore combined may be as much as 58,(KX) short tons [Table 8). All of the

reserves consist of ore that would have to be concentrated. It might be found that

a commercial magnesite concentrate also could be recovered from some of the ore

that contains an appreciable amount of magnesite.

"Estimates of reserves could be made with more assurance, an<l would probably

be increased if additional exploration were carried out. Core drilling would be dif-

ficult, if not impossible, because of the highly sheared condition of most of the

rocks, but surface trenching of the scattered outcrops of ore would be very easy.

Reopening and extending the lower adit also would yield much information regard-

ing the depth to which the main ore body extends. The northwest end of this ore

body should be delimited, which could probably be done by removing the talus and
sinking one or more shallow test pits. The possibility of discovering additional ore

bodies or proving the continuity of the ore indicated by outcrops in the northwestern
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IJiU-t of the ore zoue should Ije investigated. Removal of the overburdeu, by a liuU-

dozer or some other means, should indicate whether further exijloration would he

necessary or desirable."

Little Red Mountain Group (13)

Small production lias come from 11 or more claims of the Little Red
Mouataiu group in sees. 1, 11, and 12, and T. 28 N., E. 10 W., and
sees. 7 and 18, T. 28 N., R. 9 W. MDM, on the north slope of Little

Red Mountain. Blue Jay, Blue Sky, Jumbo (Red Mountain #2), Live

Oak, Macarthur & Lucky Star, Mogul, Panther, Seagi-ave (Beegum)
Snowshoe, Sunshine (Red Mountain :^3 & Pine Grove) and several

unknown properties—po.ssibly 4th of July, Mary Ann & Southern Pa-

cific lease—were the sources of most of the production during the period

1952-56 (Table 6). However, production listed under a given claim

name cannot be assumed to be from the same claim during all periods.

The area was not studied carefully.

The topographic map of the Chanchelulla Peak quadrangle shows

the highly dissected character of the drainage basin of Beegum Creek

and its tributaries. The village of Platina is 46 miles by county road

west of Red Bluff. A steep road leads from Platina to Beegum Creek.

Aeces.s to the claims is by means of jeep trails.

Tedoc Group (22)

Claims on Tedoc Mountain were described by Bradley and others

(1918, p. 208-209) as follows

:

"A group of 20 mineral claims have recently been located to cover some chromite

deposits which occur on the slopes of Tedoc Mountain, at an elevation of over

4,00<:t feet in 8ec. 28, T. 28 N., R. W. They occur in the form of lenses of massive

black chromite, which is evidently of high grade. Deposits have been found on

several of the claims, but very little development work has been done on them. The
largest deposit thus far uncovered is on the Mountain View Claim. It appears to

be a blanket, extending north and south down the ridge. A series of trenches has

been cut across it, showing a width of from 10 to 20 feet throughout a length of

2.^>0 feet. Its thickness or depth has not been determined. The next best showing
is on the Dead Pine Claim, which lies to the east of, and adjoining, the Mountain
View. Here, two shallow cuts spaced 20 feet apart expose an orebody six feet wide,

which appears to be at right angles to the larger body. Small boulders of chromite
are found over the slopes on practically all of the claims."

Tomshead Mine (23)

Bradley and othei-s (1918, p. 209) describe the Tomshead mine as

follows

:

"It is located on the slopes of Toms Head Peak, about midway between the Tedoc
Mine on the north, and the Elder Creek mines on the south, 3.J miles by road west
of Red Bluff. Three to four hundred tons of ore have been miue<l from a deposit

by an open cut, and are lying on the dump. The ore is said to run only 32%
chromic oxide, and none has, as yet, been shipped from the property, which is at

present idle."

Turner Group (18)

More than a thousand tons of liigii-grade ore has been produced from
the property in sees. 7 and 18, T. 28 N., R. 10 W. During the last 40
years, it has been mined by several operators, has had several owners,

and has been known by several different names. When visited during
July 1941, 1. D. Turner, the owner of several claims in the area, said

the property had been operated by Seagrave during \Yorld War I and
that he had shipped over 500 tons of high-grade ore. A bencli about
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Ta feet above creek level proti-udi'il from a landslide that liad Inii-ied

the portal of two tunnels as well as jiart of a pile of Ininj) ore along' the
liillside edfjre of the beneh. The tunnels were driven southward 20 feet

apart alon<r a layer of massive chromite which was exposed near the

middle of the cut. The layer appcaivMl to be horizontal, was 2 feet

thick, and was overlain by a zone of completely altered li<i:ht-<;'reen

lalcose sei-i)entine which ran<jred from a few to 20 feet in thickness.

The ehrnniite has a hi^^h chromic oxide content and C'r Fe ratio.

TRINITY COUNTY
Trinity County comprises an area of a|)proxiinatcly .'!,1()() s((nare

miles of rngjred mountains; it is principally' the draiiiajre basin of the

Trinity Kiver. To the south of jiai'allcl 40 lies Mendocino County,
and IInnd)old1 County lies to the west of nu'ridian 123°30'. Only short

straight creeks join the South Fork of Trinity River from the west;
however, to the east, the drainage areas of long integrated streams
such as Trinity River and Hayfork Creek, with their narrow rugged
valleys, comprise over two-thirds of the area of the county. U. S.

Highway 299 crosses the county from east to west, from Redding along
the Trinity River to Willow Creek, and thence, over the Coast Range
to Eureka. Dirt roads feed into this highway but dm-ing the I'aiuy

seasou, most of them are impassable.

Geology

An asymmetric geanticline that involves all the jjre-middle Creta-

ceous formations is exposetl in the county. Its axis trends about north-

northwest, is partly overturned westward, and pliuiges southward.
Hence, going west from the East Foi'k of Trinity River, one crosses

Carboniferous clastic sediments, Ujjper Triassic volcanic rocks and
pyroclastics, and Upper Jurassic shales. There are schists exposed along
the axial zone, which in part, may be pre-Carboniferons but certainly

in part are younger. Great northwest trending faults are dominant
features of the structui-e. I^arge (pmntities of ])eridotite and diorite

intruded these formations in Late -Jurassic or Early Cretaceous time.

When the region was being arched, the jieridotite magma sought out

the weak positions in these foi-nuitions, for example, major strati-

graphic breaks, especiall.v bet-vveen relatively competent volcanic rocks

and shales, or between massive sandstones and shale units. Then, dio-

ritic magmas intruded the region and cut up the peridotite masses.

These phenomena are well illustrated in the northeastern part of the

county where the jieridotite and the diorite have an inti-icate outcrop

pattern. Folding and ni>lift followed by profound erosion exposed

the peridotite.

Peridotite forms the country roek over about 300 stpuire miles of

northeast Trinity County; most of the chromite production has come
from that area. To the southwest of this, and extending north-northwest

across the county, are a series of narrow, dike-like masses of i)eridotite

and serpentine. \o jirodnction has been re])orted from them. A parallel

belt to the southwest, consisting of more than 30 peridotite bodies that

range in size from a s(piare mile or less to as much as 1.1 s(piare miles

in areal extent, crops out from the southern county boundary north-

west to Trinity River. A few small bodies crop out in the southwestern
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part of the county. Chromitc deposits h;ive been located in many of

the bodies in this belt.

History and Production

The first reported shipment of chromite in Trinity County was in

1916, and the greatest production was iu 1918. For 1918, Diller (1922,

p. 30) reported that "the total (piantit}- of ore shipped from the county
during the year was l.y.jG short tons, and at the end of the year, 2,729

tons of mined ore remained unshipped, almost whollj' at the mines.

This large proportion of unshipped ore is due chiefly to the long haul

and the fact that the ore bodies were not reached until late in the

year." The largest total amount produced from a single property was
1,69;] long tons from the Railroad I^ease, which includes several deposits

in see. 11, T. 38 N., R. 6 W. MDI\I. Chromite is known to have been

shipped from 46 deposits listed in Table 10. The total recorded pro-

duction (Table 9) through 1957 is -4,568 long tons.

Mumbo Basin Area

The ]\Iumbo Basin area is at the head of ilnmbo Creek, a tributary of

the East Fork of Trinity River. It includes the southern half of T. 39

N., and the northern tier of sections of T. 38 N., R. 6 W. MDM (Plate

19). Jlost of this upland area is above an altitude of 5,000 feet and the

highest peaks rise to 7,200 feet. Access to this region was provided

during World War II by a logging road from the upper reaches of

the south fork of the Sacramento River over the divide into Miunbo
Basin. This dirt road has good grades and can be traveled easily during
dry weather. It is closed at the summit, altitude 6,660 feet, during

late autumn, winter, and early spring. The Mumbo Basin is 18 miles

from U.S. Highway 99. The shipping point is at JMount Shasta.

According to Averill (1931) (Plate 19), a large body of gabbro in-

trudes the peridotite in this area. As seen in the outcrop, the perido-

tite does not appear to be much serpentinized except near the gabbro

contact.

Chromite was known iu the area during World War I but was too

remote to warrant mining. During World War II, ]\Ir. P. C. Munko
reportetl (oral communication, 1944) that he shipped a carload of

ore from this area to the IMetals Reserve stockpile in Sacramento during

1944, and a shipment of 11 long tons of ore was purchased from this

area by the Metals Reserve at Yreka. The 11 tons assayed 37.11 percent

CroOa,' 12.93 percent Fe, and had a Cr/Fe ratio of 1.93. The area

was briefly visited without a guide iu late 1944, but the chromite occur-

rences were not found.

Mumbo Creek (33) and Picayune Lake (29) Groups

Two groups of claims located during World War 1 were briefly de-

scribed by BracUey and others (1918, p. 211) as follows:

"Mumbo Creek Group, (formerly Russell Group), Jlrs. Luell.T Beauchamp, owner,

#591 Turk St., San Francisco. This group of four cinims is in Sec. 4 (?) or 11,

T. 38 N., R. 6 W., something over a mile north of the Crow Creek group, and about

10 miles from Castella. They will utilize tlie same road, now under construction.

The ore so far exposed is high grade, but only a small amount of development work
has been done, as yet.
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'I'icajune Liiki,' Group, H. C. Beiiufhiinip, owner, care Cuhimbia IIulcl, i^an

Francisco. This fcrouii of 14 claims is in Sees, lio, 2(5, and 27, T. iJ'J X., K. (1 \V.,

several miles iiortUeasi of (.'row Creek Group, ami l(j miles southwest from Sisson.

Of the latter, 10 miles is liy trail. This group was located in July 1017, covering
several outcrops of high-grade chromite."

A production of 160 long tons of ore was reported from the JMiinibo

Creek group in 1918.
Crow Creek Area

The Crow Creek area lies at the head of Crow Creek, a short tributary

of the East Fork of Trinity Kiver in T. 38 N., R. G W. MDM, just west
of the crest of the Saeranieuto Mountains and about midway between
the Sacramento and Trinity Rivers (Plate 19). A graded dirt road
I)asses through the area, connecting Castella on the Wacramento Iviver

with Trinity Center on the Trinity River. The part of the road above
."ijOOO feet in altitude is closed by snow from the first heavy snowfall

in October or November until May or June. It is possible to reach the

area for a few weeks longer from the Trinity River side. The area is

sometimes called the Altoona district, as the Altoona and Integral
quiclvsilver mines are in the western part.

I'eridotite underlies most of the area but the main contact of a large

stock of gabbro lies just to the west and apophyses of the gabbro cut

the peridotite. The peridotite is serpentinized wherever exposed, and
much of it is suflicieutly sheared to be caUed slickentite. Important
faulting is present in the Altoona and Integral mines, and evidence

of deformation is common in all of the chromite diggings. Concentra-
tions of chromite of the disseminated type are widespread. In places

the chromite is concentrated enough to be cobbed to a product contain-

ing 35 to 40 percent Ci'203, but no massive ore is present.

Section 11 is owned bj' the Southern Pacific Company, and was
leased to various operators. Much of section 15 is patented ground of

the Integral mine, and much of section 22 is patented ground of the

Altoona mine. Other i:)roperties in this vicinity were mined or ex-

jilored during the period June 1912 to October 1914, and are described

in decreasing order of importance, as judged in 1944. They are the

Costa claim, Railroad Lease (Section 11 mine), claims in Section 14,

and the Integral mine (Cinnabar Point claim).

Costa Claim (Tiger Lily) (36)*

George Costa holds one claim called the Tiger Lily in the SW;| see.

14, T. 38 N., R. 6 W. MDM. The property lies along the west side of

Crow Creek, and is 0.4 mile below the Forest Service road.

The ore body was exposed by an open cut in the hillside about 200
feet above the creek at an altitude of 4,200 feet. The cut trends N.
65° E. and when examined in September 1943 was 70 feet long. The
peridotite in which the chromite occurs is highly faulted, altered, and
comminuted to slickentite. The chromite occurs as disseminated grains

that form about 60 percent of the ore. Tlie concentrations of chromite

are terminated by faults. Concentrations of chromite were seen in the

Forest Service road cut above the workings and at other places on the

claim. Kammererite and nvarovite were not seen in the ore, but nickel

bloom is conspicuous, and small amounts of cinnabar were present.

• Numbers following mine names refer to map, Plate 19.
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Location: Sec. 11. T.3eN.,R.6W.

Open cuts

Underground
workings

Topography and geology by F. G. Wells and F. W. Cater
Sept. 1943

100

L ^ , L

CONTOUR INTERVAL 10 FEET
DATUM ASSUMED

Figure 7. Geologic map and sections of the Roilroad Lease Section 11 mine. Trinity County,

California.
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Arc/oriliiig til 1'. ('. -Munko ^inTSdiial (•(iinmuiiirat imi. 1114.")), ."lOO .slidi't

tons of milling: ore was sliippetl in 1!I42 ami iu lli4.'i, anotlier KK) sliort

tons was shipped to the mill at CasteJhi.

Railroad Lease (Section 11 Mine) (32)

This pro])erty is ownml by the Southern I'aeilic Company. During
1!I4"J. and for some time previously, it was leased to A. II. Wihl. From
1!I43 to lfl4.j, it w.is leased to P. C. .Munivo and his assoeiates, who were
known as the Dunsmnir Chrome Co.

The workings are in SW] .see. 11, T. :i« X., R. (i AV., .MU.M, on the

\\ e.st slope of the west fork of Crow Creek at an altitude of 5,300 feet.

They are 1.2 miles north of the Forest Service road. In September 1943,

the workinjrs eonsisted of three adits and a treneh, exposing ore over

a vertical distance of 100 feet. The distribution of the working-s is shown
in Figure 7.

Serpentine was the only roek seen in the area. Several faults cut

the serpentine. One strikes N. 85° B. and dips about 60° north; a

complementary set is similar in strike but dips 65° south. These tend

to horsetail out. probably swinoing into the third fault which strikes

about N. 25° E. and dips westerly about 45°. Where north-trending

faults are offset by the east-trending north-dipping faults the north

blocks are displaced to the west.

Most of the deposit is rich dissenunated ore rather than massive
ehromite. Pod-like masses of high-grade ore are found, but they are

faulted segments of rich ehromite concentrations that were broken
loose from bodies of disseminated ore, and that formerly graded out-

ward to barren rock. Chromite has been uncovered at intervals over

a vertical range of 100 feet. The ore shoot was about 5 feet wide and
30 feet long. The body being mined in September 1943 pitched to

the east. This body pinched and swelled from a tliin edge to a maxi-
mum thickness of 6 or 7 feet. Kammererite is commonly encrusted on
joint surfaces.

The total recorded production from the Railroad Lease (Section 11

mine) through 1944 was 1.693 long tons of chromite ore, of which
1,058 long tons were mined during "World War I. Munko reports (oral

eomnumication, 1945"). that during 1943 he shipped 20 long tons of

ore to the Metals Reserve stockpile at Yreka. and 60 long tons of

shijjping ore to the ^Montrose Mining and ililliug Co. Those shipments
are not distinguishable in the records so, for the sake of consistency,

they are not added to known production (Table 9) although they

might rightly belong there.

Section 14 Mine (35) (Crow Creek Group. McConnell- Kirby. Chapman- Kirby)

Crow Creek flows south through the center of sec. 14, T. 38 N.,

R. 6 W., :MDM. and the Forest Service road crosses the creek almost
on the northern bomidary of the section. Chromite was miiu'd from
tins section during Woi-ld War I. liradley and othei-s (1!)]S. |). 210)

described the operations as follows:

* * * Development worii consists of a numlicr of u|ii'ii outs and one adit cross-

iiit. Several lenses of chromite have also been revealed by clearing off the surface

soil. In the cross-cut, a face of ore has been opened up 10' wide and 38' high.

Some of the chromite is massive and high grade. The green chrome-garnet, uvaro-

vite, is associated with the fracture planes in the chromite. It is estimated that
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there are at least 2000 tons of 40%—12% ore available. This includes approximately
SOO tons already broken and ready to ship as soon as the road is completed, the

coming spring. One carload (42 tons) analyzing 44% CraOa and 7% SiOz was
packed five miles to the road, and delivered by truck to the railroad at Castella

in December * * * "

P. C. iliuiko liolds two tlaim.s in the uortheastern quarter of the

section above the Forest Service road. Two trenches were dug on
chromite about 80 feet above Crow Creek at an altitude of 5,100 feet.

The hillside is steep. Sinuous ribbons of chromite, one-half inch or

less in thickness, traverse the serpentine in an irregular manner. In
general, they trend N. 20° E.. but the dips vary widely.

ilunko reports (oral communication, 1945) that he shipped 3 long
tons of ore carrjing 50 percent chromic oxide. The destination of

this shipment and the ore reported by Bradley and others (1918)
cannot be traced.

Integral Mine (Cinnabar) (37)

The Integral (Quicksilver ^Mining Co. has leased several of its patented
claims in sec. 22, T. 38 N., R. 6 W., MDM, to P. C. Munko and his

a.ssociates for the purpose of mining chromite. The propert.y explored
lies both above and below the Forest Service road. Much of the surface

had been turned over by a bulldozer when visited in September 1943.

Little could be learned from the torn-up surface, but the churned-up
rock is slickentite. According to ]Munko (oral communication, 1943)
the ore occurs as pods of massive chromite that range in size from a
few pounds to 4 tons. He also reported a production of 11 tons of ore

averaging 39 percent CroOa.

Trinity Alps Area

The Trinity Alps area consists of the drainage basin of the Trinity
River above the mouth of tlie Stuart Fork near Minersville. It is a
region of high relief, the altitudes ranging from 2,002 feet above sea

level on the Trinity River to 8,915 feet above sea level on the crest

of Sawtooth Mountain. The snowfall is heavy and during much of the
year working conditions are severe. A dirt road follows the valley

of the Trinity River, and dirt roads lead off of it part way up the

valleys of Stuart Fork, Swift Creek, Coffee Creek, and Tangle Blue
Creek (Plate 19). Trinity Center* is the principal settlement. Al-
though this part of the valle.y of the Trinity River may be entered
from the north or south, the usual route is by way of a road over the
Trinity Mountains from Delta to Trinity Center, a distance of about
24 miles. La Moine, a shipping point on the Southern Pacific Railroad,
is 2i miles north of Delta.

More than lialf of the Trinity Aljis area, or more than 300 square
miles, is underlain by peridotite. It has been intricately intruded by
dioritic rocks which give it an irregular map pattern. A few hundred
tons of chromite ore were shipped from this area, and four deposits
are recorded. Whether this lack of recorded deposits truly indicates

an absence of connuercial concentrations of chromite in this large
peridotite area, or indicates a failure of chromite prospectors to locate

• Ed. note: Since Trinity Dam was completed at Lewiston in 1963, a paved highway
connects Trinity Center with Highway 299.
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siR'h deposits, is not known. .Miners and prospectors who swarmed
over these mountains since tlie IH.'jO's proljal>ly woukl liave noticed

any eonspieuous outcrops of ehromite. Althouiih the rejiiou is nigged
and poorly served by roads, important ehromite deposits were de-

veloped in other equally or more remote and undeveloped parts of
the Klamath ^Fountains when chrnmite was in demand during: World
War I.

Diiriiiii- World War II ehromite was mined and shipjied to the

^li'tals Reserve stockpiles fi-om three deposits, the Tangle Blue Divide
(30) *, the Mule Creek (43) *. and the P.ra-doii (44) *. The amounts
and tenor of the ore are listed helow

:

Assin/n hi/ Ahbof A. Jfanka.

Name Long tons CnO' Fe Cr/Fe
Tangle Hlue Divide 97 4") __ 2.95
.Mule Creek 32.()4 44.40 10.S8 2.81
P.iagdon 100 46

Hayfork Mountain Area

A body of peridotite about a mile long crojis out from the crest of

Hayfork ilouutain down into ilaupin Gulch, ilaujjin Creek is a short

westward tributary of Browns Creek, in sees. 23 and 24, T. 31 X., R.

10 "W., ^IDil. Little is known of the character of this peridotite body
except that it is surrounded by stratified rocks that probably are Paleo-
zoic in age.

The area is served by the Browns Creek Forest Service road which
leaves U.S. Highway 299 about 48 miles west of Redding.

Schreckengost Group (52)

Ed Schreckengost and son located the Sclireckengost. the Schrecken-
gost Nos. 1, 2, 3, 4, and 5, and claims at the head of Johnson Gulch in

see. 14, T. 31 N., R. 10 W., MDM. The deposits are about 2 miles west of

the Forest Ser\'iee road. The owners stated (oral communication, 1943)
that only location work had been done, and that 17 long tons of ore

had been mined on one claim, and 5 or 6 tons on another. There is no
record of ore shipped from these claims.

Eltapom and Hyampom Creeks Area

The Eltapom and Hyampom Creeks area is in the drainage basin

of the South Fork of Trinity River near the western boundary of

Trinity County. The area is remote from the main routes of travel, and
until the last few years the roads into it were closed during much of

the winter. It is 22 miles from Hyampom to the jtaved road at Douglas
City and thence 54 miles to Redding.

Detailed geologic work has not been d(me in this part of Trinity

County, but it is known that the rocks generally trend north-northwest

and that elongate patches of peridotite or serpentine occur with the

same trend in the older rocks.

Stanton Chrome and Stanton Chrome Extension (48)

These claims are o\vned by ]Mrs. W. P. Stanton and in 1943 were
leased to R. H. Matson, W. X. Trimball, and Bert AVard. They are on

* Numbers following mine names refer to map, Plate 19.
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the north side of Eltapom Creek in see. 24, T. 4 N., R. 6 E., HM, and
were accessible by about 6 miles of trail from the Forest Service Road
between Big Bar and Hyampom.

The main ore body probably was a large pod of nearly massive
chromite which was eroded from serpentine, broken up, and scattered

for two or three hundred yards down slope. The pod probably was
removed completely, as several cuts failed to find ore in place at the

highest points at which chromite float was found. A smaller pod
weathered out of the serpentine about 400 feet S. 40° E. from the main
pod. As the uppermost float from the main pod follows the contour in

this same direction, it seems advisable to prospect the intervening area
with the hope of uncovering more pods. At least 50 long tons of float

ore (194.":!) were in sight on tlie liillside in 1948. and it is jiossible that

au additional 100 long tons is buried in the soil.

Jeffery Pine Claim (49)

The Jeffery Pine claim, in NEi sec. 25, T. 4 N., R. 6 E., H.M., is

about half a mile .south of the Stanton claims and is reached by the

same trail from the Big Bar-Hyampom road. The visible ore consists

of float, although some may be in place in the location pit. About 50
tons of float ore were in sight (1943), the largest block containing at

least 12 tons of massive chromite. Additional prospecting probably
will uncover more float ore. and may reveal ore in place.

Pallestreau (50) and Schules (51) Claims

During World War I, Mr. Pallestreau located many chromite occur-

rences in the Hyampom area. Among them are the Pallestreau claim

in sec. 23, T. 3 N., R. 7 E., HM and the Schules claim in sec. 27. From
the description given by Mr. Pallestreau, little woi-k was done on these

claims and the chromite found was mostly float.

Indian Valley-Forest Glen Area

Many elongate bodies of peridotite crop out in the area between
Hayfork Creek and the South Fork of Trinity River southeast of

Hyampom. Those lying to the northwest of Dubakella Mountain are

grouped for convenience into the Indian Valley area and the Forest
Glen area. Forest Glen guard station is connected bj- 22 miles of gravel

road to the main road along the Hayfork Creek about a mile west of

the settlement of Hayfork. The settlement is connected by paved road

to Douglas City 20 miles to the east and thence 45 miles to Redding,
an overall distance to the railroad of 87 miles. Several dirt roads and
truck trails cover both the Forest Glen and Indian Valley areas.

The region is an upland, mostly above 4.000 feet in altitude, across

which the two foi-ks of the Trinity River have trenched steep canyons
about 2,000 feet deep. The geology of the region has not been mapped
in detail. The chromite is of good grade.

Vance Group (59) Including Sangra La (60)

Vanci' and Barnes of Hayfork located or acquired 11 claims in Indian

Vallej- and vicinity. Only one claim, the Sangra La in NWJ sec. 9,

T. 2 N., R. 7 E., HM was examined by the writer. Several trenches

were dug on the claim during World War I, but only one exposes ore
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in place. Reserves of about 10 tons of ehromite ore are indieated. Tliis

claim was described by tlie owners as havin» tlie best showing of any
i-laim ill the group.

Yellow Pine Mine (63)

Ore lias been shij)ped from (nily one property in the Indian ^'all('y

area, the Yellow Pine mine. It is in SE] sec. lo", T. 2 N., R. 7 E., JIM,
on a dirt road about 1-t miles from the paved road at the village of

Douglas City on the Trinity River. The deposit is owned by C. M.
Shoek and is leased to T. G. Knowles. Development consists of a

liulklozer cut 150 feet long and 100 feet wide from which most of the ore

was removed. The ore occurred as a kidney-shaped body in intensely

slieared serpentine. In September 1948. a small amount of ore on the

western wall of the cut indicated that the ore body trended N. 30° W.
with a dip of about 20° S. In 1942. this deposit yielded 206 long tons
of ore that was shipped to the Metals Reserve stockpile at Anderson.
Tlie ore assayed 49.74 percent CraO.i. 12.76 percent Fe, and 2.76 Cr/Fe
ratio. Unless the ore still in jilaee widens into another ]iod. the reserve

in this ore body is not more than 3 tons. A small amount of prospecting

witli a bulldozer west and north of the cut could easily determine
whether another kidnej- of ore is present.

Pewee Claim (70)

The Pewee claim is near the south corner common to sees. 21 and 22,

T. 30 N., R. 12 W., MDM. less than half a mile from State Highway
36 and 8 miles from Peanut. Roy Shiell and Wm. Pratti, of Peanut,
were the original locators. The outcrop is a lens of chromite ore of good
urade, 4 feet wide bv 20 feet long : it has been trenched to a depth of

1 1 feet.

The prospect is at an altitude of 4,500 feet and is so situated that

ore could be hauled to State Highway 36 with little road-building

expense. The quality and quantity of ore in sight justified mining.

There was, however, a dispute as to the o\^niership.

Deposits Described by Diller

J. S. Diller briefly visited the Forest Glen area in the summer of

1918 and reported (files of the U.S. Geological Survey) nine chromite

properties. He believed that the Lost Horse (65),* Blondy, Surprise

(71),* Old Bones (64).* and Brown Bear (83) * probably occurred

in one zone that extends south from the Lost Horse. From his notes

it would appear that the chromite in this zone generally occurs as

irregular small lumps, stringers, and disseminated ore scattered through

the peridotite. He estimated that at most of the deposits the chromite

was not sufficiently concentrated to be .shipping ore, although some
massive chromite was seen. Apparently none of these deposits was
actively developed during "World War II. Fni'ther work would be

required to determine whether the deposits are large I'liough to justify

a milling operation.
Deposits Described by Averill

Averill (1941, p. 16-20) described five chromite deposits in the

Indian Vallev area. They are the Little Ann Clirome mine and Mumsic

• Numbers following mine names refer to map, Plate 19.
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A Chrome mines (54),* Tule Creek elaim (56).* Maringer mine (55),*

Lost Dog Mine (57),* and Emjjire elaim (75).* The loeation and
ownership of these claims is given in Table 10.

Upper Mad River Area

A mass of peridotite forms Red ^Mountain in T. 26 X.. R. 12 W.,
MDM, between the headwaters of the Mad River and the North Fork
of Eel River in southwestern Trinity County. Red ^Mountain has been

prospected, and one deposit of ehromite mined. A dirt road follows

the valley of the Mad River from the post office of the same name on

the Forest Glen road up to Three Forks, a distance of 25 miles. At a

distance of 20 miles, a side road leaves the Mad River road and follows

Armstrong Creek to the ridge top and south along the top about 4 miles.

Thence, it is 4 miles by trail to Red Mountain (Plate 19).

Grubstake Claim (85)

The Grubstake elaim is on the summit of Red Jlouutain in NE^ sec.

20, T. 26 N., R. 12 W, IMDM. The property was developed during

World War I by a 27-foot tunnel which is now caved ; 15 to 20 tons

of ore were mined but not shipped. Narrow stringers of ore are reported

by Alton Iliff and L. Anderson (1943), to be in the face of the tunnel,

and a recent open cut above the tunnel shows some ore. Mr. McKnight,
the owner of the Blue Jay manganese mine and former locator of the

claim, estimates the total reserves of the deposit to be 30 to 40 tons.

The property was relocated by Alton Iliff and L. Anderson who, in

1943, planned to pack the ore over 2 miles of trail to the Blue Jay
mine road. The property was not visited by the writers.

Upper Hayfork Creek Area

Many chromite claims have been located on the peridotite masses in

T. 29 N., R. 11 W., MDlM, south of State Highway 36, which crosses

Hayfork Creek at Wildwood. The geology of the area has not been

studied in detail, so the distribution of the peridotite is onh^ imperfectly

known. However, the peridotite masses are part of a belt that extends

from Tedoc Mountain in westei-n Tehama County northwest to Duba-
kella Mountain and includes the Little Red Mountain area previously

described.
Collins Group (78)

E. A. Collins and M. W. Collins located 23 claims in T. 29 N., R.

11 W., MDM, in the upper Hayfork area, as listed below. The deposits

are served by the Forest Service road along the upper part of Hayfork
Creek.

E. A. ColHns M. W. Collins

.Tunction Nos. 1 and 2 .Tunction E.xtension

Sunnyslope Cedar Nos. 1, 2, 3, and 4
Low Gap Low Gap Extension
Meadowslope Green Chrome
Five O'clock Chrome Center
September Iridium Chrome
Rattlesnake Summit Nos. 1, 2, and 3
Pride of Trinity Sunnyslope No. 2

Dry Cedar

* Numbers following: mine names refer to map, Plate 19.
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In 1943, a jMr. Alhvood of Reddiiifr held a h'aso on the Jnnetion and
Sunnyslopp claims. Several open cuts were made on the Snnnyslope
and Low Gaji claims, and ore was shi|)ped from the Snnnyslojie claims.

Only a small amonnt of location and prospecting work has been done
on other claims of the group.

The ore occurs as zones of stringers and small pods of ehromite
associated with thin masses of dunite in sasonite. The central part of

the peridotite mass, where the Junction, Sniniysl()])c, and Cedar claims

are located, consists of fresh saxonite and dunite. whereas the sur-

rounding parts of the ma.ss are partly altered to serpentine, and the

borders are highly sheared and serpent iuized. Probably not more than

600 to 700 long tons of ore will be produced from the area.

The claims of the group that are not descri})ed below show little

jiromise of containing significant quantities of ore, although additional

prospecting may develop a few tons.

Junction Nos. 1 and 2 Claims

The Junction Xo. 1 claim is in XW:} sec. 14, T. 29 X., R. 11 W.,
]\IDiI. A few tons of coarse-grained disseminated ore are visible in the

bottom of a small cut near the bottom of Hayfork Creek. Some smarag-
dite(?), a thin foliated amphibole, is in the ore.

At the Junction Xo. 2 claim in SW^ see. 11, T. 29 X., R. 11 W.,
MDM, a small cut exposes a 1-foot zone of high-grade disseminated ore.

The zone strikes north and dips 75^ E. Ore is said to crop out for 400
feet along this zone, but nearby outcro])s indicate that the rest of the

zone is too thin to be mined even by surface work.

Sunnyslope Claim

The Siuuiyslope claim is in SW^ sec. 11, T. 29 X., R. 11 W., MDM.
The ore occurs in a sheet of dunite about 5 feet thick. Ore was ex-

posed for about 75 feet along a vertical zone that strikes X. 5°-10° W.
The ore is a maximum of 3 feet in thickness and probably averages

about 1 foot. The ore body was developed to a depth of 15 to 20 feet,

and 82 long tons were shipped. Reserves of about 200 long tons of ore

are indicated.

In 1945, 19.36 long tons of ehromite ore were recorded as shipped

from a Sunnyslope mine to the Metals Reserve stockpile at Anderson
by A. F. Kohle and J. F. Sauer. The ore assayed 39.04 percent CroOs,

9.37 percent Fe. and had a Cr Fe ratio of 2.85. As no location is given

for the site of the mine, it is not certain that it came from this property.

During the same year, A. R. Bickford shipped 13.25 long tons to the

Anderson stockpile from the Collins property near Wildwood. It

assayed 29.32 percent CroOri, 8.07 percent Fe, and had a Cr/Fc ratio

of 2.30. This is too low grade to be classed as ore. In 1942, J. Shafter

shipped 53 long tons of ore from the Collins group. It a.ssayed 44.33

percent CroO.-,, 11.28 percent Fe, and had a Cr/Fe ratio of 2.69. This

shipment probably came from the Sunnyslope claim.

Cedar No. 4 Claim

The Cedar Xo. 4 claim is in SWJ sec. 11. T. 29 X., R. 11 W., .MDM.

A cut about 25 feet long on the side of a cliff exposes a few stringers

of ore in a vertical zone which strik(>s N. 9° W. The largest stringer is
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about 1 foot thick ami 3 feet lono;. Only a few tons of shipping ore

are in sight.

Low Gap Claim

At the Low Gap claim, in XW' see. 11, T. 29 N., R. 11 W., MDM,
coarse-grained disseminated chromite oeeurs in a vertical zone, which

strikes N. 5° W., in highly sheared dnnite. The ore zone pinches and
swells, and its maximum thickness is 4 feet. There is some indication

that the zone may widen with depth. Three open cuts expose the zone

for a strike-length of about 90 feet. About 15 to 20 long tons of shipping

ore are stacked on the dumps. The estimated reserves are 200 long tons.

Additional development may increase the reserves.

Dry Cedar Claim

The Dry Cedar claim, near the common quarter corner of sees. 2 and

3, T. 29 N., R. 11 W., MDM, was not examined, but the deposit is

reported (oral communication, C. E. Collins, 1943) similar to that of

the Low Gap claim.
Boyer Group (89)

The Boyer group of mines consists of three claims—the September
Morn and Julv Xos. 1 and 2—on the slope of a small gulch on upper
Hayfork Creek in NE^ see. 9, T. 29 N., R. 11 W., MDM. It is accessible

by about 1| miles of spur road from the Forest Service road along

the iipper part of Hayfork Creek. The trucking distance to Red Bluff

is about 70 miles. Tlie claims are owned by Dave Boyer, and were

leased by John Dreskthorp of Redding.

The main workings, on the September Morn claim, consist of an open

cut that leads into a drift 50 feet long. Bulldozei- cuts were made on

the July No. 1 claim but ore was not imcovered.

Most of the ore of the September jMorn was mined and shipped. It

apparently occurred as stringers in sheared serpentine. In September,

1943, a small amount of ore still was in place in the back of the drift

for about 25 feet from the portal. The ore strikes N. 70° W. and dips

60° S. A small cut above the face of the drift exposed a small amount
of ore and indicates that a few more tons of ore could be mined from
the deposit. About 100 long tons of ore were reported (oral communi-
cation, John Diestelhorst, 1943) to have been shipped from the deposit.

and 2 or 3 tons remain on the dump. The only recorded production is

63.7 long tons of ore which was shipped to the Metals Reserve stockpile

at Anderson in 1942; the ore assayed 47.56 percent Cr^O.^, 14.5 percent

Fe, and had a Ci- Fe ratio of 2.24.

HUIVIBOLDT COUNTY

Iliunboldt Couiit.v occupies apiiroximately 3,500 square miles between

Trinity County and the Pacific Ocean. It is bounded to the south by
Mendocino County ; the comity line is almost coincident with the 40th

parallel. The northern boundary, from the Pacific Ocean 16 miles

eastward, is formed by Del Xorte County and east of this by Si-skiyou

County.
Eureka, the county seat and commercial center, is on Humboldt Bay.

It is served by coastal shipping, the N'orthwestern Pacific Railroad,

and U.S. Highwaj' 101. Steep paved highways follow the river valleys
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aiul cross the iutoi-voiiiug ridges at a. few places, but tlu' iiiDUiitaiiis

Ijotween are mostly accessible only by Forest Service and loj^giag roads
ami trails.

The climate near the coast is mild and moist, lidaiid tiic wiiitci-s are
rainy a?id the summ<'i-s diy. Snow s(>v('ral feet in dci)th on the ridges
makes hanling ditlicult or impossible during the winter.
The geology of the county has been ma|)pcd in reconnaissance by

Irwin (int)O). who published a maj) showing the distribution of the
large rock units, including the ultramafic rocks.

Jlost of the chromite production has come from four principal bodies
of peridotite in the northeastern part of the eonnty. The Horse Jloun-
tain body is in the central jiart of the comity. It is lenticTdar in form
and about 4 miles long. The peridotite bodies have not been mapped
in detail.

History and Production

The chromite deposits of Humboldt C'onnty received little attention

from prospectors until 1018 when the high price due to the Federal
Government's program to increase production started a search for

chromite.

The difficulties of freighting chromite out of this area during "World
War I are clearly revealed by the following qnotation from the Eureka,
California, Standard on July 5, 1918.

"Some idea of the value of the Pecwan ore may be gathered from the expensive
handlins it must undergo to get it onto the c.nr.s here where it is paid for. In the
first place, after being mined it is sacked and packed on mules, eight miles to the
Klamath River near Johnson's, thence Indians transport it 22 miles down the
river in canoes, a few sacks to a canoe, to the wharf at Requa where wharfage
must be paid. From Requa it is brought here by gasoline schooner, about 2.5 tons
to the cargo, and once more wharfage must be paid and it must be handled, for it

has to be unsacked and dumped into the railroad car."

In 1918, a total of 136 long tons was produced from this county
(Table 11), but interest in chromite ceased with a collapse of prices.

Mining was renewed in 1941, and some ore was shipped each year

Table 11. Chromite produrtinn from Uumholdt Conntii, California, as of 1957
(in long ions).

Property
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from 1941 to 1043 and from ]fir)4 to I!)")?. Total prodiu-tion from the

county is 3,990 long tons (1957).
The ehromite mines and i)rospects that have been reported in Hum-

boldt County are listed in Table 12.

Beach Deposits

For man}- decades, it has been known that the sands of some of the
northwestern beaches contain significant amounts of ehromite, in addi-
tion to other heavy minerals. These heavy minerals (commonly called

black sand) are concentrated into streaks along the beaches bj- the

action of the surf, especially during the waning of sovithwesterly

storms. These streaks range greatly in length, width, and thickness,

but commonly are only a few inches thick, a few feet wide, and several

yards long. Day and Richards (1906, p. 1184-1185) generally found
20 pouuds or more of ehromite per tou of beach sands from Gold
Bluif and Trinidad, and as much as 620 pounds per ton in a sample,
obviously from a rich streak, 3 feet below the surface of the beach
at Trinidad. It is questionable whether the rich streaks are sufficiently

large and numerous for profitable exploitation, but it is possible that

the whole beach might be considered a low-grade source of ehromite.

An important consideration in estimating the value and extent of any
alluvial dejiosit is careful and systematic sampling either by sinking

pits at regular intervals or drilling with some satisfactory type of

churn drill. Until this is done, the value of the beaches as a source

of ehromite can not jjroperly be evaluated.

Blue Creek Mountain Area

A rudely elliptical pcridotite body forms the high land in T. 12 N.,

R. 3 E., HJI, along the boundary between Humboldt and Del Norte

Counties. It extends northward almost to Blue Creek, is 7 miles long

and 4 miles wide. Its shape and position suggest it to be an anticlinal

structure like the peridotite at South Red llouutaiu a few miles to the

northwest (Wells and others, 1946, p. 71). Two occurrences of ehromite,

the Pecwan mine and Onion Jlonntaiu prospect, are reported in it.

Pecwan Mine ( Englebright, New Moon) (87)*

The Pecwan mine is near the county boundary on Pecwan Creek.

It was operated by A. E. Englebright and B. A. Marsh during 1918,

when 73 tons of ore, having a grade of 42 percent Cr203, are reported to

have been shipped. Additional ore may have been mined and shipped,

but records are conflicting. The property is reached by 8 miles of steep

trail from the Johnson place on the Klamath River.

Onion Mountain Prospect (90)

An occurrence of ehromite is reported north of Onion Lake iu sec. 5,

T. 11 N., R. 4 E., HM. In 1950, a Forest Service road in poor condition

could be traveled in a jeep from Bluff Creek Guard Station on the

Klamath River as far as Bee Mountain. From this point the prospect

could be reached by 7 miles of trail. The prospect was not visited by

the writers.

• Numbers foUowing mine names refer to map, Plate 19.
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Fish Creek Butte Area

An elongate body of peridotite in T. 11 N., R. 4 and 5 E., HM,
extends southward from Del Norte County into Humboldt County, a
distance of 6 miles. It ranges in width from -} mile to about 2 miles,

and occupies the crest and part of the east slope of Fish Creek Butte.

Ore was mined from three ehromite occurrences, the Wilder propei-ty

(91) * and two claims of Joe Rivers. They are accessible by a steep

road that leaves the Klamath River road 3 miles west of Orleans and
climbs 3,500 feet in 4 miles.

Wilder Mine (Fish Creek, Man O'War) (91)

The Wilder claim is in sec. 11, T. 11 N., R. 4 E.. HM, at an altitude

of 3,750 feet, and 1 mile from the Flint Valley Forest Service road.
Wlien visited in September 1944, tlie deposit appeared to be mined out.

A total of 145 long tons of oi'e was shipped during 1942 and 1943. It

assayed 40 percent CroOs.

Rivers Group (89)

The Rivers group of claims, held b>- Joe Rivers, is in .sec. 2, T. 11 N.,

R. 4 E., HM, between altitudes of 4.1(X) and 4,500 feet. It is 21 miles
by Forest Service dirt road from the Klamath River. The property
was leased in 1941 and 1942 by Mrs. D. R. Morone.v, who shipped 2,140
long tons of ore. During 1943 and 1944, the Metals Reserve Co. reported
that they received 812 long tons of ehromite consigned from this prop-
erty by Mrs. Moroney, Pettigrew, and H. E. Ellickson, making a total

production of 2,952 long tons.

The ore was developed by a large open slope. The countrj' rock is

serpentinized but unslieared saxonite, with irregular streaks of dunite
running tlirough it. It is cut by two sets of small faults; one set strikes

N. 30° E. and dips 30° XW; the other set strikes N. 30° W. and dips
65° NE. The ore body is tabular, and strikes N. 25° W. within one of

the streaks of dunite. The ore ranges from almost solid ehromite through
disseminated ore to barren dunite and must be sorted to obtain a
shipping grade.

Red Gap Claims (92)

The Forest Service reported this claim in SWJ sec. 8, T. 10 N.,

R. 6 E., HM. It is in a narrow band of slickentite that strikes a few
degrees east of north and separates diorite on the east from the Galice
Formation on the west. In 1943, the Metals Reserve stockpile received

73 long tons of ehromite ore from this property shipped under the

name '

' Big Rock. '

'

French Camp Prospect (95)

Tlie French Camp prospect is on the road from Weitchpec or Orick.
in sec. 22, T. 9 N., R. 3 E., HM. Sloughed trenches and scattered pieces
of ehromite are the only evidence of mining done here during World
War I. The trenches are in slickentite.

Horse Mountain Claims (96)

A lenticular body of peridotite crops out for 6 miles from just south
of U.S. Iligliway 299 between Areata and Willow Creek to Black Rock.
It has a maximum width of 1^ miles and forms the crest of the ridge
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(liiiiiiiiatctl hy Horse Mountain. The peridotite is regiimaliy scrpentin-

ized and is cut by dikes, 5 to 15 feet in width, that are composed oi" un-
nsually large crystals of lioriiblende and pyroxene with minor amounts
of plagioelase feldspar. Crystals of hornblende as large as 2 feet in

length are seen, as well as i)yroxene crystals as much as several inches

long.

Discovery of rich copper float on Horse Mountain about lllOO led to

the staking of many claims, and to some develoj)ment by the Horse
^Mountain Cojiper Co. The claims are in sees. 83 and 34r, T. 6 X., R. 4 E.,

IIM. The development work uncovered two deposits of chromite, and
63 tons of chromite ore were shipped in 1918. In 1911 the property
was owned by II. R. Sanborn and A. B. Weaver.
The area is accessible from Eureka by 39.3 miles of U.S. Highway 299

and 4.2 miles of steep mountain road. The two ileposits are about 2

miles apart on the rounded crest of the mountain at an altitude of

1.600 feet. At the northerlv deposit, an irregular caved pit 115 feet

long and 20 to 40 feet wide, trends from S. 80° E. to S. 45° E. At
the southern deposit, a caved pit 30 feet in length with a caved in-

cline shaft near its center trends S. 20° W. The chromite bearing

material scattered about the dump is mostly low grade and shows a

peculiar "egg" structure of smoothly rounded elli]itical nodules of

cliromite enclosed in serpentine. Apparently tlie deposit was not mined
during World War II, as there was no evidence of recent work when
the projjerty was visited in 1951.

Signal Peak Claims (99)

Five claims, the Signal Peak claims Nos. 1, 2, 3, 4, and 5, were
located by A. C. Grossman, Jack Dovle. Tom Tyree, and George Kniss

in SE] sec. 36, T. 1. S., R. 5 E., and NJ sec. 30, T. 1 S., R. 6 E.. HM.
They are on a ridge dominated by the three clustered peaks. Red
Lassie, Black Lassie, and Mt. Lassie, formerly Signal Peak, altitude

5,872. When visited in 1942, the claims were reached by about 2 miles

of trail from the end of the Lassie Lookout Forest Service road which
leaves the county road at Zenia between Bridgeville and Hoaglin Guard
Station.

The country rock is highly serpentinized and sheared saxonite whirli

interfingers into the metasedimentary rocks that comprise the Lassie

peaks area. A few tons of float ore are scattered over several claims;

the largest piece observed weighs about 500 pounds. Three shallow

trenches were dug, but ore was not found in place. Apparently the

massive chromite has come from several small pods and has weathered

out of the serpentine. A composite grab sample taken from several

piles of float contained 59.68 percent CroO:;. Some of the chromite con-

tains a small amount of interstitial serpentine, so that the pure chro-

mite contains slightl.y more than 60 po7-i-i'iit CroO.-).
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