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CHROMITE DEPOSITS IN THE SEIAD QUADRANGLE
SISKIYOU COUNTY, CALIFORNIA

By G. A. Rynearson and C. T. Smith

ABSTRACT

The chromite deposlits described in this report are in the
Klamath Mountains of northern California. The oldest rocks in
the area are mica, chlorite, and hornblende schists of pre-
Cambrian (%) age, which are overlaln by a complex series of
metamorphosed volcanic and sedimentary rocks of Paleozolc (?)
age. Into all these rocks quartz diorite, peridotite, and
granodiorite were successively intruded. Auriferous terrace
gravels, possibly of Plelstocene age, Recent gravels, and
alluvium partly fill some of the larger canyons.

The chromite deposits, which occur in peridotite, range 1n
size from a few tons to more than 100,000 tons. The ore of
minable grade has an average chromite content of 35 percent.
Reserves in the district, as estimated from known outcrops,
are belleved to be approximately 125,000 tons. At current
prices of $20 to $25 a ton it 1s unlikely that any of the de-
posits can be profitably worked. Though the ma jor part of the
tonnage 1s of low grade (20 percent of chromite), the material
could be concentrated to a 45- or 50-percent produet. Hand
sorting would yleld small tonnages of shipping ore.
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Figure 4l.--Index map of northern California showing location of the
northeastern part o the Seiad quadrangle.
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The wrilters are indebted to Mr. H. F. Byram and the Rustless
Mining Corporation for permission to study their properties.
The aid of J. R. Bovyer in mapping the Seiad Creek chromite
deposit and the constant cooperation of the U. S. Forest
Service and the local inhabitants are gratefully acknowledged.

History of mining.--The deposits of the district were lo-

cated during the intensive search for chromite in the last

years of the first World War. Mining begen in 1917, and a year
later 10 mines in the district were producing ore. Minlng
stopped when chromite prices fell at the end of the war. Inter-
est in the chromite resources of the district has been revived
in the past few years. The Rustless Mining Corporation has
acquired control of most of the deposits and 1s prospecting

its holdings.

Earlier investigatlions.--Prior to the present investlga-

tion the area had not been mapped geologically. J. S. Diller
briefly studled the chromite deposits during thelr early devel-
opment in 1917;2/ and W. D. Johnston, Jr., spent several days
in the area in 1931, examining some of the chromite propertles
and collecting specimens which he later described.g/ c. V.

3
Averill has briefly described several of the mines.

;/ Diller, J. S., Chromite in the Klamath Mountains, California and
Oregon: U. 3. Geol. Survey Bull. 725, pp. 1-84, 1921.

g/ Johnston, W. D., Jr., Nodular, orbicular, and banded chromite in
northern California: Econ. Geology, vol. 31, pp. 417-427, 1936.

3/ Averill, C. V., Mines and mineral resources of Siskiyou County:
California Jour. Mines and Geology, vol. 31, no. 3, pp. 255-338, 1935.
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GEOLOGY

Metamorphic rocks

Older rocks.--The older metamorphic rocks of the area are
mica, chlorite, and hornblende schists, not differentiated on
the geologic map (pl. 40). The areas underlain by them, mainly
in the east half of the reglon mapped, are densely covered with
trees and underbrush and contain few good exposures, but the
gray to brown soil derived from them is rather distinctive.

The mica schist ranges in color from light gray to nearly
black. It contains both colorless and black mica and quartz.
Some of the quartz occurs in small lenticular masses that lie
parallel to the planes of schistoslty. Thin bands of nearly
pure quartzlite, which also 1lie parallel to the schistosity,
suggest that bedding and schistoslty coincide and that the mica
schists were derived from sandy argillaceous sediments.

The chiorlite schist 1s light to dark graylsh green and
strongly foliated. It conta;ns much more feldspar than the
mica schist and is belleved to have been derived from ande-
sitic volcanic rocks. The relations between the chlorite and
mica schlsts were not determined.

The hornblende schists are commonly found near contacts
between chlorite schist and later intrusive rocks and appear
to be a product of igneous metamorphism. They are dark green
or gray where fresh and brownlish where weathered.

Younger rocks.--Metamorphosed volcanic rocks whose rela-
tions and character 1ndicate that they are younger than the
mica and chlorite schists occur in the Marble and Siskiyou
Mountalns and occupy two areas in the west half of the region
mapped. The area occupled by similar rocks north of the

Klamath River extends northward into Jackson County, Oregon.
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The original character of these rocks 1s best indicated in
places north of the Seilad quadrangle, where they have been only
moderately metamorphosed. Amygdaloidal andlother volcanic tex-
tures may there be recognized, and the series appears to have
consisted mainly of andesitic and basaltic flows and sills,
though it also contained thin layers of sandstone, tuff, and
shale, and some thick layers of limestone, now altered to mar-
ble. Within the Seiad quadrangle the volcanlc rocks have
mostly been altered, probably by intrusive processes, to
schists and gneisses, though bedding 1is still recognizeble in
some of the sedimentary layers.

The marble occurs as lenses and layers, in places nearly
1,000 feet thick. The rock 1s coarse-grained and graylsh white.
Chert bands and thin quartzite beds, which are found in many
parts of the exposures, give clues to the original bedding,
much of which has been obscured by metamorphism. The marble
is well-exposed on}the west side of Grider Creek Canyon, where

it forms c¢liffs more than 500 feet high.

Igneous rocks

Quartz diorite.--Quartz diorite, exposed in the southern
half of the region, has been intruded into the schists and
other metamorphic rocks and is older than the peridotites and
the granodiorite. 1Its geologic age is not known more defi-
nitely than these relations indicate. It 1s medium-grained
and medium gray, with a greenish cast in places. It consists
mainly of andesine, hornblende, and quartz and contalns a
little blotite.

Gnelssic structure resembling flow banding 1s commonly
present but 1s not conspicuous everywhere. Both the gneissic
quartz diorite and the volcanic rock have been so intensely

metamorphosed that in several places the contact between them
256559 0—40——2
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is not readily recognized. These rocks, therefore, are not dls-
tinguished on some parts of the map. Much of the area near
Canyon Creek and Devils Peak mapped as younger metamorphic

rocks 1s quartz diorite.

Peridotite and serpentine.--The largest body of pefidotite

wholly within the region extends north-northwest from the mouth
of McGuffy Creek to Schutts Gulch, but many other bodies crop
out In the western part, and two small ones are exposed in the
northeastern part of the region. Some of the bodies are sill-
like, but most of them are dikes.

The peridotite 1s mainly the variety dunite, a rock consist-
ing essentlally of olivine, but locally it grades into saxonite
by an increase in the percentage of enstatite. The peridotite
1s for the most part relatively fresh, although it is largely
altered to serpentine along fractures and shear zones. The
small bodlies of completely serpentinized rock may represent a
different period of intrusion. The rock, where 1t 1s not much
serpentinized, is yellowish green to greenish black on fresh
surfaces and weathers to brown or brick red. Accessory min-
erals, such as pyroxene and magnetite, are relatively resistant
to weathering and stand out in relief on weathered surfaces.
The peridotite may usually be recognized in the }ield by its
reddish outcrops and soil and by the sparse vegetation that 1t
supports. The serpentines and the more highly serpentinized
peridotites weather to a light-green or greenish-brown color
and are characterized by slick, curved surfaces with a waxy
lus ter.

The mineral composition of the peridotite varies only
slightly. Olivine is the chief constituent, usually forming
about 95 percent of the rock. Enstatite also occurs in vary-

ing amounts. Chromite and magnetite are, for the most part,
accessory minerals, occurring as sparsely disseminated grains,

although in places chromite forms masses large enough to be of
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economic lmportance. Tremollite, tale, anthophyllite, chlorite,
magnetite, and serpentine minerals occur as products of meta-
morphism and hydrothermal alteration.

The peridotite bodies are intruded into all of the meta-
morphic rocks, including the quartz diorite, and granodiorite
and assoclated pegmatites are in turn intruded into them. Their
goologic age 1s tentatlively classified as late Jurassic or
early Cretaceous, on the basis of observations made in other
parts of the Klamath Mountains.4

Granodiorite.--The granodiorite 1s a light-colored, medium-
grained plutonic rock, possibly equivalent to the "Siskiyou

5/

Valley and between Walker and Grider Creeks. The principal

granodiorite" described by Maxson.™ It crops out east of Selad
minerals are quartz, plaglioclase, orthoclase, muscovite, and
biotite. Considerable varliations in the percentages of the
different minerals result in facies that approach quartz mon-
zonite or quartz diorite in composition. Border faclies com-
monly contain large inclusions of the younger metamorphic rocks.
These inclusions have been partly assimlilated, and some contain
much garnet.

Small pegmatitic bodies occur within the main mass. They
are composed of coarse-grained quartz and sodic plagloclase,
books of muscovite and biotite, and occaslonal garnet crystals.
At many places in the area pegmatite dikes, thought to be re-
lated to the granodiorite, invade the peridotite and younger
me tamorphic rocks. The granodiorite 1s slightly affected by

dynamic metamorphism.

g/ Diller, J. S., U. S. Geol. Survey Geol. Atlas, Port Orford folio
(No. 89), p. 4, 1903, Diller, J. S., U. S. Geol. Survey Geol, Atlas,
Riddle folio (No. 218), p. 4, 1924. Shenonm, P. J., Geology and ore de-
posits of the Takilma-Waldo district, Oregon: U. 5. Geol. Survey Bull,
846, p. 160, 1933. Maxson, J. H., Economic geology of portions of Del
Norte and Siskiyou Counties, northwesternmost California: California Jour.
Mines and Geology, vol. 29, p. 131, 1933,

5/ Maxson, J. H., idem.
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Quaternary deposits

Gravels.--3Some of the gravel terraces along the Klamath
and Scott Rivers are as much as 1,000 feet above the present-
river beds. The gravels contain boulders of peridotite, schist,
and quartz diorite in a partly consolidated sandy matrix. Some

- of the deposits are nearly 100 feet thick, but present-day
hydraulicking operations for the recovery of gold are rapidly
removing them.

The age of the gravel terraces has not been definitely de-
termined. Repeated re juvenation of the rivers, perhaps begin-
ning in Pleistocene time, 1s indicated by the varlious terrace
levels. No fossils were found, and no measurements or correla-
tions were attempted.

Alluvium.--Unconsolidated mixtures of sand and gravel with
a few large boulders partly fill many of the canyon bottoms in
the area. A small alluvial plain underlain by as much as 30

feet of alluvium forms the floor of Seiad Valley.
Structure

The structure of the area is complex and far from belng
completely understood, but some of its maln features may be
stated. The most notable structural feature is the northerly
trend of the rocks.

The schists, for the most part, strike from N. 40° E. to
N. 25° W. and dip moderately or steeply to the northwest or
northeast. Interbanding of the various kinds of schlsts sug-
gests that isoclinal folding may have occurred.

The younger metamorphic rocks are relatively undeformed.
Their dips are generally low and are influenced by the prox-
imity of intrusive bodies. Broad plunging folds are traceable
in a few places. In general the rocks dip to the northwest

and strike about N. 30° E.
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The quartz diorite was Intruded as an elongate body trend-
ing west of north. Gneissic structure resembling flow-banding
1s indicsted by alinement of the mafic minerals. The well-
developed gnelssilc structure in the northern part of the area
1s belleved to be due 1n part to later deformation. North of
Selad Creek the quartz diorite has permeated the schist along
the contact, forming a wide band of injection gneiss.

The larger bodles of peridotite also follow a north to
northwest trend, closely parasllel to the structure of the other
rocks. In some places perldotite has been injected along planes
of follatlion iIn the quartz diorite to form alternating bands of
the two rocks through a zone 500 feet in width. Foliatién is
prominent In the perldotite and is best developed near contacts
with earlier rocks.

Fractures cut some of the chromite deposits, but the dis-
placements on them are generally not more than a few feet. One
fault zone was observed along Selad Creek in sec. 33, T. 47 N.,
R. 11 W., but the smount of displacement could not be measured.
Some mineralization is assoclasted with this fault, and a num-
ber of gold prospects are located along 1t. Landslides in the
peridotite and serpentine are numerous, and two of the smaller

chromlite deposits are in landslides.
ORE BODIES

The chromlte deposits are enclosed in zones of partly ser-
pentinized peridotite contaslning 50 to 90 percent of the orlgil-
nal olivine. 1In this respect they contrast with the deposits
in Del Norte County, which are in wholly serpentinized rock.
The ore bodles, most of which are tabular, contain several dis-
tinctive types of ore. The most prominent ore bodies in the

Seiad Creek and some smaller deposits are composed of massive

6/ Maxson, J. H., Op. cit., p. 149.
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or layered chromite-bearing rock. Individual layers taper out
and become ill-defined toward the ends and are most sharply
defined at the sides. A few claims contain small amounts of
orbicular and nodular ore, but massive or bsnded chromite con-
stitutes the main ore bodies in all the deposits visited.

The ore deposits strike approximately parallel to the elon-
gation of the peridotite areas, but they are not confined to
any single zone.

The lengths of individual ore bodles, except In the Selad
Creek deposit, are at most only a few hundred feet. The chro-
mite zones are discontinuous individual lenses of ore only a
few feet or a few tens of feet in length. The chrome-rich
zones contain between 20 and 40 percent of chromite, analyses

of which average more than 50 percent of Crzos.

Mineralogy

The only ore mineral found in the deposits 1s chromite,
whose formula 1s generally written as FeO.Crzos. Pure chromite
contains 68 percent of chromic oxide and 32 percent of ferrous
oxide, but in nature this ideal composition seldom occurs owing
to the presence of aluminum, ferric iron, and magnesium 1in the
chromite molecule. Because of the presence of these other ele-
ments the formula for chromite 1s more accurately written as

(Pe ,Mg)0.{Cr,Al,Fe)203. An analysis of chromite from the

district follows:
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Analysis of chromlite from the Selad Creek deposit
/Charles Milton, analyst/

A B A B

Oro0geesveseesened 57.92 (59,191 N1Oeeuueeeenaraad 0.06 | 0.06
AlgOgevesscncenens 5.84 | 5.97| MgOeeevuennnn...d 13,12 | 12.73
FOR0zeceveasasased 6.40 | 6.54) CB0uerenenannrund .26
FOOvoenrvoannaness 14.83 [15.16| S10geceeaanansd 1,29
MiOeveveceenenansd 25| .25 Total.....d 99.97 | 99.90

1/ Johnston, W. D., Jr., op, cit., p. 425,
A, As analyzed.

B. After deducting 2.2 percent for (Ca,Mg)SiO3, assumed to be present
as an impurity.

The chief gangue minerals are olivine and serpentine, with
olivine usually predominant. Small amounts of carbonate
(magnesite?), keaemmererite, and uvarovite occasionally accom-
pany the serpentine. Separation and concentration of the ore
is made difficult by this type of gangue. The small difference
of about 1.0 between the specific gravities of chromite and
olivine is especlally unfavorable to gravity concentration.
Averlill Z/gas described the results of some metallurgical work
on ore from the Selad Creek deposit. Concentration experiments
were made that Involved three types of magnetic separation, two
types of flotation, and a method of tabling. The results are
shown graphically in figure 42. The most satisfactory results
were obtained by flotatlon of the chromite in an ore that
assayed 32.17 percent of Cr,05; one cleaner furnished concen-
trates that assayed 56.35 percent of Crg0z, with a recovery

of 89.7 percent.

7/ Averill, C. V., op. cit., p. 268.
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Character of ore

Four distinct types of ore--banded, massive, nodular, and
orbicular-~ares found in the deposits in the guadrangle. The
types most important economically are the massive and banded

ores (pls. 41, A, B,and 42, B}, both of which are represented
in the Seisd Creek deposit.
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Figure 42.--Diasgram showing resultse of metallurgiecal tests onm Selad Cresk
ore in percentage of recovery and percentage of Cr03 inm concentrate, by
six different methods., (After Averill.)

The banded ore consists of more or less continuous layers

of chromite alternating with layers of partly serpentinized

dunite. The chromlite bands are mostly about a quarter of an
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B. BANDED CHROMITE ORE CUT BY DIKE OF SAXONITE.

Saxonite is cat by later veinlets (black) of serpentine and carbonate. Cross fractures in the chromite are
also filled with serpentine and carbonate. The dark area in the lower part of the specimen is unweathered

peridotite.

CHROMITE ORE FROM THE JUMBO CLAIM.
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2. RUDELY BANDED CHROMITE ORE FROM TIE SETAD CREEK DEPOSIT.
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A. ORBICULAR CHROMITE ORE FROM THE OCTOPUS CLAIM.
Note successive shells of chromite and the abundance of inter-orbicular chromite.

B. ORBICULAR CHROMITE ORE FROM THE OCTOPUS CLAIM.
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inch wide but may attain a width of 3 inches. In general they
appear to have sharp boundaries, and the chromite grains are
seen on close Inspection to crosscut the ollvine grains along
the edges of the bands. Any single band extends for 15 or 20
feet at most and tapers out where another band a few inches to
one slide displays 1ts maximum width. .

Massive ore, averaging 60 percent of chromite, 1s found in
several deposits, but only at the Selad Creek deposit does it
form ore bodies of noteworthy size. The banded ore grades into
magsive ore where the bands merge, but traces of banding are
visible in even the most massive ore.

Nodular ore (pl. 42, A) occurs in two prospects. The nod-
ules of chromlte are embedded in a matrix of partly serpentin-
ized ollivine and pyroxene. The relation of the nodules to the
foliation of the peridotite could not be determined.

Orbicular ore, consisting of close-spaced orbicules embed-
ded in a matrix of serpentine, chromite, and serpentinized
olivine (pl. 43, A, B), occurs in one deposit. The center of
each orbicule conslsts of a mass of chromite crystals, which is
surrounded by a shell of olivine. Some of the orbicules con-
sist of several alternating shells of chromlte and olivine.
Where the chromite interstitial between the orbicules is abun-
dent (pl. 43, A) the orbicular rock is good ore; elsewhers it

averages only about 20 percent of chromite.

Origin

Chromite deposlts have long been regarded as products of
magmatic segregation. The universal association of chromite

with ultrabasic rocks indicates a close genetic relationship.
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Recent workers 8 have questioned the magmatic segregation theory
and have suggested that some of the chromite ores may be hydro-
thermal, or at least formed during a later magmatic stage than
had previously been supposed. ‘

Thin sections of the ores from the Selad quadrangle are
interpreted to indicate that chromite has replaced the olivine
and pyroxene of the peridotite, for incluslons of olivine and
of serpentine probably derived from olivine are common in the
chromite, whereas the nearly complete absence of chromite inclu-
sions in ollvine implies that the olivine had almost completely
crystallized before the chromite was formed. Chromite 1s always
accompsnied by serpentine, and olivine and chromite crystals are
everywhere separated by thin sheaths of serpentine. Crystalli-~
zation 1s believed to have ylelded aqueous, chromite-rich resid-
ugl liquors, which were introduced by a fllter-pressing process
into adjacent parts of the newly consolldsted maegmatic mass.

Most of the serpentinization accompanied the introduction
of chromite in the late magmatlc perlod. TLater hydrothermal
activity formed crosscutting veinlets of serpentine accompanied
by carbonate, kaemmererite, and a little uvarovite. The dis-
tinction between the late magmatlic and the hydrothermal serpen-
tinization 1s emphasized by a small dike of relatively fresh
saxonlte that crosscuts the serpentinized banded ore and is cut
in turn by hydrothermal veinlets of serpentine and carbonate
(pl. 41, B).

Structural control is believed to have influenced the
emplacement of the banded ores. Differential stresses set up

in the partly consolidated magmatic mass could concelvably

g/ Sampson, Edward, May chromite crystallize late?: Econ. Geology,
vol. 24, pp. 632-641, 1929. Ross, C. S., Is chromite always a magmatic
segregation product?: Econ. Geology, vol. 24, pp. 641~645, 1929. Fisher,
L. W., Origin of chromite deposits: Econ. Geology, vol. 24, pp. 691-721,
1929. Sampson, Edward, Varieties of chromite deposits: Econ. Geology,
vol. 26, pp. 833-839, 1931, Eskola, P., On the chrome minerals of
Outokumpu: Finland Geol. Comm, Bull, 103, pp. 26-44, 1933.
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produce marginal zones of weakness into which, by a filter-
pressing process, the chromite-rich liquid could migrate and
replace the olivine and pyroxene. Osborne 2 has deduced a simi-
lar origin for certaln titaeniferous iron ore deposits. The
original nature of the marginal zones 1s not apparent, being
obscured by serpentinization, but it is suggested by the folila-
tion of the peridotite and by evidence of protoclastic structure
and, possibly, of some recrystalllzation of the olivine. Such
structure could result from differential flowage or fracture,

or both, in the partly consolidated magma. The relative impor-
tance of the two processes is uncertaln, but flow was probably
dominant at first and fracture later. Evidence that stresses
continued after the emplacement of the chromite 1s given by
folding in the banded ore and by thin cross veins of serpentine
and carbonate (pl. 41, B) in tke chromite.

The orbicular and nodular chromite 1s belleved to have
resulted from the replacement of the original structure in the
peridotite, although the nature of the original structure 1is
not understood, having supposedly been obscured beyond recogni-
tion by serpentinization. Marginal facies of the nodule-bearing
rock exhibit structural features similar to the orblcular chro-
mite; both types, therefore, are bellieved to have originated
from similar processes. Flattening and elongation of the
orbicules is probably due to the same stresses that affected
the banded ore.

The exact stage at which the chromite was crystallized has
l1ittle economic importance. It 1s important, however, that the
chromite is a part of the enclosing dunite, so that its occur-
rence bears no relation to post~dunite flssures or to the pres-

ent topographlc surface.

g/ Osborne, F. F., Certain magmatic titaniferous iron ores and their
origin: Econ. Geology, vol. 23, no. 7, pp. 750-752, 1928,
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Localization

The chromite ore bodles 1le parallel to the foliation of
large peridotite bodles that trend about N. 20°-30° w. across
the area. The follation strikes N. 26°-64° W. and dips 37° to
75° SW. Two Joint systems are present in places; one system 1is
normal to the planes of foliation; the other 1s perpendicular
in strike tobthe foliation and its dips are steep.

The chromite deposits are not found at any particular posi-
tlon within the peridotite masses, and there is no apparent
relation between the sizes or distribution of the deposits and
their distances from contacts.

The four types of ore--banded, massive, nodular, and
orbicular--grade lnto one another without apparent change in
the structure or mineralogy of the peridotite.

The largest ore bodies are roughly tabular masses rich in
chromite which occur in partly serpentinized peridotite. At
the Selad Creek deposit individuel layers and groups of layers
lie parallel to the foliatlon but are arranged en echelon, so
that the deposlt as a whole cuts across the foliatlon of the
peridotite at a small angle. In other deposits the relations
are undetermined because of small outcrops and poor exposures,
but individual ore bands appear to be parallel to the follation.

Chromite 1s unevenly disseminated throughout the peridotite.
In places disseminated chromite increases in amount until 1t
constitutes 60 percent of the rock. Massive ore results where
such concentration has been attalned between several adjacent
chromite bands. No structural control that influenced the
distribution of massive ore could be found.

The orblcular ore i1s scant. Its mode of occurrence is

similar to that of the banded ore.
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Size and grade of known ore bodies

In this report ore bodies that are exposed on the surface
and are intersected by an adit, although blocked on two sldes
only, are considered as probable ore. In open cuts exposing
banded ore a depth of not more than 5 feet is assumed unless
added information about the extent in depth was obtained.

Assays and measurements of grade were unavailable for most
of the deposlts. At the Selad Creek deposit, grab samples
taken across the strike of chromite-rich bands averaged 38 per-
cent of chromite and gave a concentrate averaging 52.37 percent
of Cr205' The amount of magnetite was believed not to exceed
5 percent in any of the samples, and it may be as low as 1 per-
cent in some. An analysis of chromite in the orbicular ore
showed an average Cry0z content of 51 percent%g/ These analyses

come from widely separated deposits and are believed to be rep-

resentative for the area.
Reserves

Surface mapping and grab sampling at the Seilad Creek,
McGuffy Creek, and Fairview deposits indicate about 45,000 tons
of 35-percent ore. Geologically reasonable assumptions of con-
tinuity along the strike between exposures indicate an addi-
tional 60,000 tons of 35-percent ore. Deeper exploration by
adits or dlamong drilling would doubtless increase these esti-
mates.

In the same deposits an estimated 200,000 tons of 20-percent
ore lying above the lowest working or outcrop 1s indicated. The

tonnage of 5-percent ore is much larger.

19/ Johnston, W. D., Jr., op. cit., p. 420.
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MINES

Seiad Creek deposit

The Seiad Creek deposit, owned by the Rustless Mining Cor-
poration, is 1in sec. 20, T. 47 N., R. 11 W., on a ridge between
the forks of Seiad Creek (pl. 44), 7 miles by mountaln rosd
from Seiad Valley. Seilad Creek carries a good flow of water
the year round, and the neighboring slopes are well-timbered.

The deposit is developed by 500 feet of underground work-
ings in two adits (fig. 43) and by 27 open cuts and pits.
Another adlt is very short and has caved. Several foot trails
and a sled trail make the adits and cuts accessible from the
end of the road. 1In 1938 and 1939 the owners improved the road
and trails and opened up several new cuts.

The country rock is peridotite originally consisting almost
entirely of olivine, which is now partly altered to antigorite
sand talc. The peridotite has a well-developed foliation strik-
ing N. 26°-64° W. and dipping 37° to 75° NE. It 1s cut by a
set of jolnts with a strike parallel, and a dip approximately
perpendicular, to the foliatlon. The peridotite is in contact
with chlorite schist along the east fork of Seiad Creek and
with quartz diorite on the west slope of the west fork of Seilad
Creek. At the contact with the diorite the peridotite has been
injected along the gneissic planes of the diorite to form a
zone of alternating sheets of the two rocks, in places 500 feet
wide. Pegmatite dikes crop out on both sides of the ridge
between the forks of‘the creek at an elevation of about 4,000
feet.

The chromite-bearing zone, which transects the foliation
of the peridotite at a small angle, consists of a serles of
elongated bodies arrsnged en echelon. ZExposed bodies of chro-

mite from 2 to 15 feet in thickmess extend discontinuously for
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a distance of 3,000 feet. In general the ore is rudely banded
and consists of small lenses of chromite intermixed with oliv-
ine. Most of the bands range from a fraction of an inch to a
few inches in width, but individual bands of massive ore attain
a wldth of 2 feet. Grab samples taken across chromite-rich
zones in various parts of the deposit contained 17 to 64 per-
cent of chromite and less than 5 percent of magnetite. The
concentrate from these samples averaged 52.37 percent of CrZOS'
The grade of some of the ore sampled could be substantially
raised by mechanlcal concentration or hand sorting. Kaemmererite,
antigorite, and talc occur in cross fractures.

Minor post-chromite faulting was observed in the under-
ground workings, but measurable displacements were not more than
a few feet. Although surface indications are obscured by ser-
pentinization and weathering, faulting has undoubtedly occurred
in other parts of the deposit. Whether the faulting is of suf-
ficlient magnitude to displace chromite bodies into unexposed
positions could not be definitely determined.

Chromite-rich bodies from 2 to 15 feet in width are exposed
in several open cuts and adits, commonly as alternating bands
of "high grade" and barren rock. The widths can be stated only
approximately, as the "assay boundaries" of the ore would vary
with the mining and milling methods used. Many of the bodies
are pod-shaped snd consist of massive chromite with 1little or
no olivine; others are of relatively low grade, contalning from
5 to 20 percent of disseminated chromite. Variations in shape
and grade are great and unpredictable. The ore bodies show
both lsteral and vertical thinning, and chromlte bodies are
exposed underground that do not appear on the surface.

In calculating the reserves of thls deposit, several
assumptions are made that apply to all the deposits described.

1. The ore is assumed to average 9 cublc feet to the ton.
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2. The ore exposed in each open cut is considered to be a
separate unit except where ore 1s exposed on the surface between
cuts.

3. The widths of the ore bodies are only spproximate, as
they would vary with such factors as assay boundaries, hand
sorting, and mining and milling methods.

4. Ore was assuméd to extend at least to the two adit
levels unless a shallower depth was indicated by other evidence;
and in some places 1t was proved this deep.

5. Probable ore is defined as ore in sight from adits,
open cuts, snd surface exposures.

6. Possible ore is defined as ore that is not exposed on
the surface or cut by adits but assumed to be present along the
strike of the ore zone. _

On the above assumptions, indicated reserves, In tons, of
the Seiad Creek deposit, averaging 35 percent of chromite, are
estimated in the table below.

Assuming | Assuming aver-
vertical age dip of ore
ore shoots| shoots as 50°

Probable Or@.ccccasrcececccocsccesad 38,000 49,000
PosS3lble Or@iccsscsssscssanencsensa 51,500 67,000
89,500 116,000

]

Falrview group (Hamburg Bar mine)

Five claims (fig. 44) located on both sides of the ridge in
sec. 34, T. 46 N., R. 11 W., are owned by Mary F. Reddy, of
Medford, Oreg., and are under option to the Rustless Mining
Corporation. Two miles of graded road connect the property
with the Klamath River highway. The workings consist of five
open cuts in ore. This deposit has not been worked since the

first World War.
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The chromlte occurs In layers and in disseminated grains
along zones parallel to the foliation of the peridotite country
rock. The largest concentrations of chromite are exposed in
two open cuts near the common corner of Fairview claims Nos. 1,
2, 3, and 4. The larger cut, which is on top of the ridge,
exposes two zones of banded ore containing 20 to 25 percent of
chromite, each zone 2 to 3 feet wide, 75 feet long, and sepa-
rated by 3 to 6 feet of barren rock. The bands strike roughly
N. 50° W. and dip 40° SW. About 10 tons of 204percent ore 1s
stacked on the dump. The other open cut also exposes two zones
of chromite bands, which may represent the displaced extension
of the bands in the upper cut. The zones are of lower gfade in
this cut than in the other; they range from 6 inches to 4 feet
in width.

There are scattered outcrops of chromite at other places on
the claims, but they are small and the major part of the chro-
mite has already been mined.

Indicated reserves are estimated to be about 1,800 tons of
35-percent ore, of which 1,250 tons is probable ore and 550

tons 18 possible ore.

McGuffy Creek deposits

Several chromite deposits, known collectively as the
McGuffy Creek deposits, occur in the northern part of sec. 25,
T. 45 N., R. 11 W., and in the western part of sec. 30, T. 45
N., R. 10 W. Ore was shipped from three of these deposits dur-
ing the first World War. Since that time four of the clalms
have been resurveyed and are now leased by H. W. Gould to the
Rustless Mining Corporation. A sled trall and several foot
trails connect the deposits with the Scott River road. The
claims are described under their former names because 1t is not
known whether the new claims Include all the old workings.

Where 1t is possible the new names also are glven.
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Octopus claim (Mary Lou; Chromite).--The Octopus claim was

later relocated as the Mary Lou claim by Gus Kehrer, of Scott
Bar, and is now known as the Chromite claim of the Rustless
Mining Corporation. Workings consist of three open cuts and a
short adit that 1s thoroughly caved. Much faulting and slip-
ping are Indlcated in the peridotite. The chromite occurs in
layers striking N. 38° W. and dipping 50° SW., parallel to the
follatlon of the peridotite. On the western margin is a small
quantity of orb2cular chromite, with the orbicules flattened in
thlis same plsne. Chromlte bands are exposed over & width of 20
feet, a depth of nearly 50 feet, and a length of at least 25
feet along the strike, but more than half of the exposed width
of the zone consists of barren rock. The richest part of the
zone contains 25 to 35 percent of chromite. About 1,390 tons

of ore averaging 35 percent of chromite is indicated.

Red Butte claim (Veta Grande).--The Red Butte claim is now

vknown as the VetaiGrande claim of the Rustless Mining Corpora-
tion. Workings conslst malnly of two large open cuts. In only
one are appreciable amounts of chromlte exposed, and a short
adit, now caved, has been driven across the chromite zone at
the end of this cut. As in the Octopus claim, the chromite
occurs as bands 1n perlidotite. Individual bands range from a
fraction of an inch to an inch in width and occur in a zone
about 10 feet wide. Chromlite 1s exposed in this cut along the
strike for 150 feet, and 1t may extend discontinuously to the
other cut. The average grade 1s about 20 percent. Large crys-
tals of kaemmererite occur with talc and serpentine in cross-
fractures in the chromite zone. About 3,340 tons of ore aver-
aging 35 percent of chromite are indicated.

Liberty claim (Cerro Colorado).--The Liberty claim is now

the Cerro Colorado claim of the Rustless Mining Corporation.

The workings on the o0ld Liberty claim consist of two open cuts
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on the west side of McGuffy Creek. The chromlite occurs in
bands that conform to the contorted foliatlion of the peridotite,
suggesting that the rocks were contorted after the chromlte was
introduced. The bands are, on the average, approximately verti-
cal and strike S. 10° E. into the side of the hill. Chromite
is exposed in a zone 50 feet wlde, about 10 percent of which
would be minable. About 10 tons of 20~ to 30-percent ore 1s
stacked on the dump. About 139 tons of ore averaging 35 per-
cent of chromite is indicated.

Jumbo cleim.--Workings on the Jumbo claim consist of an
open cut with a 15-foot adit. The ore 1s of the banded type
and is contorted as in the Liberty claim. No ore has been
shipped, but about 25 or 30 tons containing 30 percent of chro-
mite has been mined and stacked on the dump. No estimate of
additional reserves was made.

Neptune claim (Napatamas ?).--Two open cuts and several

prospect holes are opened up on the Neptune or Napatama (%)
claim. The chromite rock is banded and occurs in a zone 5 feet
wide and more than 100 feet long that trends N. 17° W. and dips
60° SW. No ore has been shipped, and because of the spotty
distribution of the chromite the reserves are not believed to
be large.

Black Spot claims.--Two chromlte claims, Black Spot No. 1

and No. 2, have been located by Elmer Weeks, of Scott Bar, on
the ridge north of McGuffy Creek. In both claims the chromlte
occurs as nodules. The chromite of Black Spot No. 1 was found
in a slide and that of Black Spot No. 2 in a small outcrop on
the top of the ridge.

Reliable tonnage estimates of the McGuffy Creek claims
could be made only after extensive development. Trenching
along the side of the ridge between the Red Butte and Liberty
workings has uncovered small outcrops of chromlite, indicating

the possible presence of other chromite bodies.
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Dolbear mine

The Dolbear mine 1s about 800 feet ahove the Klamath Rivei,
on the line between secs. 16 and 21, T. 46 K., R. 11 W. The
property 1s patented by the Reddy- interests of Medford, Oreg.
Therc are several open cuts in ore, but they are so much caved
that the extent of the ore in the deposit is concealed. Out-
crops were observed along the ridge to an elevation of about
3,000 feet. A small amount of uvarovite was noted in cross
fractures of the chromite. Reserves are roughly estimated to

be 2,000 tons of rock averaging 35 percent of chromite.
Barton claim

The Barton claim, near the northern edge of sec. 9, T. 46
N., R. 12 W., 1s developed by two open cuts. The chromite left
in these cuts is in part massive, in part disseminated. Ore
was shipped during the filrst World War, and nearly all of it
seems to have been mined out, as the reserves appear to be

negligible.

Unidentified prospects

Near the southern edge of sec. 3, T. 46 N., R. 13 W., is
an open cut in massive chromite, nearly all of which has been
removed. About a ton of ore remsined on the dump. Some
kaemmererite accompanies the chromite, whlch occurs in black
serpentine. No minable ore 1s thought to remain.

Three open cuts in disseminated and banded chromlte on
the eastern edge of sec. 19, T. 45 N., R. 10 W., were vislted.
Some of the chromlte bands are 2 inches wide, but the total

amount of chromite cannot be more than a few tons.

O



The use of the subjoined mailing label to return
this report will be official business, and ne

postage stamps will be required

UNITED STATES PENALTY FOR PRIVATE USE TO AVOID
DEPARTMENT OF THE INTERIOR PAYMENT OF POSTAGE, $300
GEOLOGICAL SURVEY

OFFICIAL BUSINESS

This label can be used onls:lfor returning
official publications. The address must not
he changed.

GEOLOGICAL SURVEY,
WASHINGTON, D. C.



