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AUTHOR'S NOTE.

This paper presenis data shich was accummlated by the joint
efforts of Mr. G. A, Rynearson and the author in the field and in the
laboratory from July 1938 to May 1940, This exposition 1s largely
the work of the writer, who has revised and supplemented a joint
‘report of which Mr, Bynearson and the writer are co-authors. The
joint report, now in press, will soon appear as a chapter in the
Us Se Geological Survey Bulletin titled "Strategic Mineral Investi~
gations, 1940.,® M¥r, Rynearson is alsc presenting the data writtem
in final form by himself to Lehigh University in partlel fulfillment
of the requirements for the degree of Master of Sclence in Geology.

The maps accompanying this report are preliminary. When
the finsl copies are drafted by the U, §, Geclogical Survey they
will be substituted for the present copies and will include the croas
pections indicated on the preliminary mapa.



ABSTRACT

This paper describes the resulis of a field and laboratory
study of the geology and ore deposits (dominantly the chromite
properties) of the northesst quarter of the Seiad quadrangls,
California.

The Seiad quadrangle is looated in the central Klamath
HMountains in a reglon of rugged ridges and deep canyons, The oldest
rocks are schists overlain by arenites, argillites, marble and mete-
voleanic rocks, They are intruded and metamorphosed by quarte-
diorite, chromium-bearing peridotite, and granodiorite probably
representing at least two phases of intrusion. Recent alluvium
and remnents of old terrace gravels are found along the Klamath
and Scott Rivers,

No definite ages have been assigned to the rocks because
of the lack of fossil evidence. The older rocks are probably preo-
Hesozoio, while some of the terrace gravels may be of Pleistocene
agea

The laboratory study of the chromite ores indicates that
they are late magmatic (pueumotectic) ores whose structure is
controlled by flowage, fracture-filling and replacesent of the
peridotite intrusions.
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IRTRODUCTION

Soope of the Report

This report embodies the resulis of an investigation of
the chromite deposits in the northeeast quarter of the Seiad Quadrangle,
Siskiyou County, California. The investigation was mede under the
supervision of W, D, Johnston, Jr., as a part of the Strategic
Hinerals Program of the United States Geological Survey. The field
and hbormry work was done by G. A, Rynesrson and C, T. Smith,
with the assistance of J, R. Bovyer in the detalled mapping of the
Seiad (reek chromite deposit. Field work was carried on from
July 25 to NHoveuber & in 1938 and from Mey 22 to July 13 in 1939.

Tue purpose of the investigation was to determine first,
the chromite resources of the northeast guarter of the Seiad
quadrangle; and second, 1o make as complete a gecloglc map of the
ares a2 was possible in the time allotted, The geologic map
accompanying this report was plotted on a scale of one mile to the
inch using a base map enlarged from the U, 8. Geclogical Survey
topographic sheet of the Seiad quadrangle, The detailed areal
mapping in parts of the area is admittedly incomplete. A detalled
map of the workings and topography of the maJor chromite deposit
has been completed on a scale of 500 feet to the inch, and a careful
laboratory study of the chromite ores has been made.



Ear nvestigatio

The present investigation iz the first time the area has
been geologically mapped. J, S. Diller" made a brief study of the

1 piller, J. 8., Chromite in the Klamath Hountains, Califorpia and
Oregon, Uue8.G.8. Bull., 72\5’, 1928.

chromite deposits during the period of their early developmeni, and
¥. D. Johnston, Jr., spent a few days in the area examining some of
the chromite propaftiaa and collecting several specimens, which he
later dascr:i.bm:!.2 C. V. AvarillB briefly desoribed a mumber of the

2 rohnston, W. D., Jr., Nodular, Orbienlar and Banded Chromite from
the Klansth Mountaing., FEcon. Gw:m Vol. 31’ 19360

3 Averill, C. V., California Journal of Mines and Geology, Report
of State MineralogistXxx7 , 1931.

nines in the Celiformis Journal of Mines and Geology. J. H. Maxson™

4 yaxson, J. H., Unpublished Ph.D. thesis, Calif. Inst. of Tech,

mapped the northern portions of the Preston Peak and Crescent City
quadrangles to the west. The Shasta quadrangle to the east was

mapped by geologlsts of the Southern Pacific Rallway Gompaxv.5 Hapw

5 gverill, C. V., op. cit.

ping of the Medford and Grants Pass quadrangles, to the north in
Oregon, has been nearly completed by U. 8., Geological Survey parties
and is to be finished this year,



The writers wish ic express fhelr appreciation to
Mr. ¥. D, Johnston, Jr., of the United States Geologlicel Survey,
for his supervisiocn of the project; and to Mr. F. G, Wells, also
of the U. S. Geclogical Survey, for his many helpful suggestionsg
concerning the field work. Mr. H. F. Byran and the Rustless
Mining Company were very cooparative in permitting the writere
to study their chromite properties and in furnishing clalm mapa
of two of the deposita, The sseistance of J. R. Bovyer in the
work on the chromite deposits is gratefully acknowledged. The
perscnnel of the U, 8, Forest Service and the local izmhabitants
cheerfully cooperated at all times sith the work of the survey,
The writers are espscially indebted %o Dr. H. J. Fraser for his
eritical examination of the mamuscripi, and to Dr, J. H. laxson

for seversl of the 1llustrations,



GEOGRAPHY

location and Accessibility

The reglon investigated in thlis report lles in the north-
east part of the Seisd quadrangle, Siskiyou County, California (see
Figs 1). The ares mapped is roughly bounded by the northern and
eastern edges of the quadrangle, Portugese and Grider Creeks on the
west, and by north latitude 41° 40! on the south,

Seiad Valley, Hamburg and Seott Bar are the principsl
settlements, Other habitations are scattered along the Xlamath
and Scott Rivers, Three lookout stations on the higher peaks are
naintained by the U, S, Porsst Service,

Cf the four major chromite bearing localities, two are
served by graded dirt roads and two are served only by trail, The
nearest shipping point is Hornbrook, fifty-one miles up the Klamath
River from Seiad Valley. Twenty-four miles of narrow, grsded dirt
road and twenty-seven miles of paved and oiled road make the raile
road availsble %o the deposits. Within the area mapped & network
of trails and a few graded roads used for fire control make the
dominant ridges and larger cauyons fairly accessible, but a dense

brush cover isolates many parts.

Topography

General Features
The area deacribed in this report lies in the central part

of the Klamath Mountains and is divided by the Klamath River and its

o
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Fig. l.--Index map showing location of the northeastern
part of Seiad quadrangle.



tributary, the Scott River, into three sub-ranges—the Siskiyou
Mountains, the larble Moumtains and the Scott Bar Mountains, When
viewed from a distance, the main ridges of the three sub-ranges
present z rather uniform outline against the sky, suggesting the
remnants of a dissected platesu, This plateauw, or peneplain, has

bean discussed in more detall by mllaw,l Shamna and Eaxson’ in

1 plter, 3. S., op. cite

2 ghenon, P. J., Geology and Ore Deposits of the Takilma-Waldo
Distriet, Oregon. U. 5. Geol. Survay Bull., 846-B,
p. 160, 1933.

3 Haxson, J. H,, Op. cit,

earlier reports,

The different rock formations have only & slight control
on some of the more detailed topographic features. The broader land
forms seem to be related to an earlier period of erosion and uplift
than is exhibited at present., The most outstanding topographic features
of the area are the canyons of the Klmth'and S8cott Rivers, Both of
these rivers follow winding courses through deep camyons. Wide, rocky
bars have been formed at many of the bends in the rivers,

of the numercus high peaks in the region, Tom Martin Peak
is the most striking because of its steepness and its rough, reddish-
colored surface made more apparent by the relatively sparse vegetation

it supports,

Relief
The region is characterized by extreme relief, which in

places exceeds 3000 feet within a distance of one mile., Slopes with



a grade of as much as 7% are common, Altitudes range from 7030 feet
on Scraggy Mountain to 1300 feet along the Klamath River. Selad |
Valley, the most extensive ares of low relief, sxtends over approx-
imately two egusre miles. There are a faw terraces along the
Klamath and Scott Rivers wide emough for small pastures and farms.

The summit of the Siskiyou llountains forms the watershed
hotmn the Rogue River drainage basin to the north and the Klamath
River drainage basin to the south. That part of the arees north of
the watershed is drained by the Applegate River and its tributaries
into the Rogue River, while that part of the area south of the
watershed is served by the Klamath River and its tributaries, The
largest of the Klamath's tributaries is the Scott River, which drains
& large area farther to the scutheast, The Scott River is a cold,
clear stream, while the Xlamath River has a greenish, surky color
and is somewhat warmer., Both rivers are inhabited by "suckers"
and various species of trout, and at certain seasons are visited
by runs of salmon and steelhead trout,

te Vegetatio
The climate is characterized by warm dry sumuers and
coolexr winters. During the sumser, temperatures sometimes reach
100 degrees in the valleys, but the nights are generally cool.
Frost frequently forme and the Scott River has been known to freeze
over. Snow falls during the winter and remains in protected places



on some of the higher peaks throughout the year. During certain

seascns low fogs form over the Xlamath River, butl these generally

disappear early in the day, The following climatic date was taken
| from a publication of the U, S, Weather Burean (data incomplete):

TABLE I

Scott Bar, Siskiyou County (Elevation 1800)
Precipitation 1922-1930

Jul, Aug. Sept. (173 Rov, Dec,
15 15 64 1.98 4.5 4223

- Jan. Pobi, Har, Apre Hay Jupe Total
3.23 4eB1 1.95 1.9 77 +68 24464
Happy Camp, Sisiciyou County (Elevation 1132)
Precipitation 1920-1930

J \110 Aus 'y Sﬁpt. aetc KQV‘ m.
» 052 ‘w ’% 3‘03 6.12 7'32

Jan, Pegb, Har, Apr, Bay June Total
; 503«‘- 6;'72 3'58 2&& 493 ﬂ83 35-13
Snowfall 19201929

Jul, g Septs Octs Rov, Dec,
¢ 0 Oud 0.2 4.0

Jan. Feb, Mar, Apr. Nay June Total
4e5 3.7 1.1 0 0 0 13.9
Most of the region is covered by dense growths of timber,
The thickness of growth depends, to some extent, on the underlying
rocks., For example, peridotite and serpeniine areas usually support



only & scanty growth of timber, while ereas of schist are generally
the most heavily covered. The larger part of the trees are conifers,
represented by the commoner species of pine, fir, and cedar, CQak
treeg grow in profusion on the lower alopes. Undergrowth on the
timbered slopes is so dense in some plsces as t0 be almost lmpene-
trable. Some walnut, apple, pear, plum, and peach trees are
cultivated along the Klamath and Scott Rivers,
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GREOLOGY

General. Features

The Klamsth Mountains sre composed of schists, nmeta-
voleanics, and meta-sediments complexly intruded by a group of
peridotites, granodiorites and other igneous rocks, Several
geologic periods are thought to be represented by thls rock sequence,
although fossil evidence for the various ages is extremely meagre.

The oldest rocks in the area investigated are hornblende,
chlorite and mica schists which are tentatively correlated with the
pro~Cambrian schists of other regions of the Klamath Hounteins,
These are overlain by the Applegate romatdcn, a complex series of
netamorphosed volecanic and sedimentary rocke assigned tentatively
% the Paleosolc period,

An exposed complex of plutonie rocks intrudes the sarlier
achists and Applegate rocks., This complex may be divided into a
metamorphosed quarts-diorite, associated with the Applegate series,
peridotite and granodiorite; the latter two appear %o be related to
the late Jurassice(?) invasion of granodiorite which forms the core
of the Siskiyou Mountaina,

Recent gravels and alluvium partially fill the larger
cenyons; at various points along the Klemath and Scott Rivers are
found iez:mants of old terrace gravels, some auriferous, which lie
high above the level of the present strean beds and which, in a few

cagses, mgy be Pleistocene in age.



Schists

A large area of schists is exposed in the eastern part of
the region mapped, and a smaller area along the Klamath River north-
west of Selad Valley, These rocke include three distinct types, l.e.,
mica, chlorite and hornblende schists. The types have not been dif-
Porentiated on the map and the complexity of their relationships
| is pot fully underatocd,

The principal exposures of the mica schist are in the
northeast part of the area, north from the Klamath River, The color
of the rock is pale gray to dark gray and black, This type is
characterized by folls of colorless or black mice with varying amounts
of guarts. Throughout the schist lenticular stringers of quarts up
t0 several inches in thickness and a foot long occour parallel to
the foliation., Pssudomorphs of hemstite or limonite after well-
formed crystals of pyrite are commonly found. Thin bands of nearly
pure quartzite which parallel the schistosity suggest a parallelism
between the original bedding and the present foliation. This schist
is thought to have been derived from s series of sandy clays and
gshales.

The chlorite schists are best exposed along and just east
of the upper part of Selad Creek. From here, a bell extends southe
east to the Scott Bar Mountains, The rocks are typleally light
green to dark grayish green and are well~foliated, From thin-section
studies, the rocks were found to contain 35§ to 80% ehlorite, 10% to
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45% quarts, 2% to 30% clinosocisite and varying amwounts of plagio-
clage. Siringers of quarts paralleling the schistosity are common
and along Seisd Creek lentils of coarsely crystalline calcite amd
guarts up to a foot long are found, On Copper Butte & narrow sone
of quartz feldsper schist nay be seen interbedded with the chlorite
schist, Under the microscope, this particular rock shows a mosale
of quarts and feldspar, meking up 95§ of the rock, with biotite oo~
curring as small flakes arranged more or less at random. The miner-
alogy seems o Indicate an igneous origin although this is not
definitely proven. The chlorite schist contains marked pemani‘-_ases
of feldspar in contrast to the mica schist and is believed to have
developed from a serles of andesitic or basaltic fiows. In a fow
places complex interfolding of the mica and the chlorite schists cen
be definitely proven but the broader relationships of the twe rocks
is not fully understood.

Hornblende schists are closely associated with the chlorite
schist and are commonly found near the contacts beitween the schist
and the later intrusives, They are dark greem or gray when fresh,
and brownish when weathered, The typleal rock contains from 55% to
75% hornblende, 15% to 204 plagioclase, 10% to 15% quartsz and 1% to
15% olinozoisite, with traces of chlorite, sphene, and limonite, The
horpblende schists are believed to be contact facles of the chlorite
schist, the development of the hormblende being due to the slightly

higher temperatures near the intrusive masses.



ormatio

A series of metamorphle rocks of unknown age is exposed in
the higher parts of the Marble Mountains and at scattered points along
the Siskiyou sumit, finally merging into a broad band which trends
northeasterly into the Grants Pass Quadrangle to the north, These
rocks, collectively known as the Applegate formation, comprise a wide
vuriatar of rock types, They are dominantly a series of metsmorphosed
volcanic rocka, dark green in color weathering to brown or gray.
Interbedded in the meta-volcanics are narrow bands of arenites, mostly
tuffs or ash beds, argilliites, and large bands or lenses of marble,

The volcanics exposed in the area mapped are now meta-
morphosed to schists and gneisses with much of the original texture
and structure cbliterated; mapping along the strike of the rocks to
the north where the metamorphism has been less intense reveals the
trpical amygdules and volcanic structures. The typical rocks consist
of a mosaic of gquarts and feldspar, constituting 30% to 90% of the
whole, with 10¢ %o 50% hornblends and amall amcunts of magpetite.
The feldspar is dominantly andesins but may vary from labradorite
to microcline, Some spacimms‘ were found to contain 20% biotite
and 30% muscovite, Small amounts of chlorite, clinoszoisite, ziroom,
caleite, and apatite also ocour, The meta-volcanics are thought W
be derived from andesitic or basaltic flowe and sills.

The arenites and argillites are fine-grzined and have a
banded appsarance probably developed from the original bedding, Their
color varies; shen fresh, they are brown, buff, gray or greem, and



when weathered, all are brownish or black. The arenites represent
sandstones and tuffs which by regional metamorphism have been changed
to quartszites, quartz schists and gneisses., They contain from 50%
to 90% quartsz with small amounts of hormblende and other mafic
minerals. The argillites are derived from shales and ash and may be
recognized by their fissile characler, very fine grain and dark color,
Their composition is similar to that of the arenlites although much
finer grained.

The marble occurs as lenges in the arenite and argillitles,
sometimes several hundred feet thick., The rock is ¢oarse-grained
and is grayish-white in color. Smeller lenses of a darker cclor and
a finer grain are sometimes found incorporated in the main mass. These
are thought to represent carbonsceous material, as most of the marble
gives off a fetid odor when brokem., Suall discontinuous chert bands
and thin quartsite beds are found in various paris of the exposures
suggesting the original bedding, much of which has been destroyed
by metamorphism, Calcite or dolomite conatitutes 90% to 100% of
the rock, but one thin section showed 5% tremolite, 4% epidote, and
traces of quarts, graphite, apatite and muscovite. Small amounts
of tremolite and quartz could be identified in nearly every sectlon,
Contact metamorphism is slight, the principal changes being due to
recrystallization under stress, This reorystallization has destroyed
most of the fossils and none were found in the area mapped. IV is
hoped that some of the less-metamorphosed lenses to the north will

yield some recognisable forus.



Igneous Rocks
Quarta-Diorite

The quarta~diorite is a medium-grained plutonic rock which
intrudes the schists and the Applegate formation and is intruded by
the peridotites and the granodiorite. The age of this rock is not
known, but it is possibly late Paleozoic (?). The color is medium
gray, sometimes with a greenish cast, The chief minerals are
moderately calcic plagioclase, hormblende, quarts up to 30% and
a little biotite,

A glight to well-developed gneissic siructure is come
monly present, This structure is mainly due to primary flow banding,
but in some arsas it has been developed by later deformation of the
rock. In areas where gneissic quarta-diorite and highly metamorphosed
volesnics are in contact it ia difficult to distinguish ope rock
from the other. Because of this feature, no attempt was made to
differentiate these two rock types on some portions of the map;

i.24, a large part of the area shown on the map as Applegate
formation, in the region of Camyon Creek and Devils Pesk is
probably quartsz-diorite with the true Applegate rocks capping the
highar parts of ridges and the Siskiyou summit,

Peridotite Serpen

The principal bodies of peridobite and serpentine are
exposed in a discontimuous band, striking sbout N20°W from MeCuffey
Creek tc Red Butte on the Siskiyou sumnit. Less extensive bodies
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are found along Grider Creek and at the western end of Seiad Valley;
small masses are exposed on Lake Mountain, the Siskiyou summit and
other high ridges in the ares. The bodies are in part sill-like,
but small to large dike-like bodies are more characteristic,

o By far the greater part of this group of rocks is peri~
dotite of the dunite variety. Locally the dunite grades into
saxonite with an increase in the percentage of the rhombic pyroxene,
enstatite. The peridotite is relatively fresh; alteration to
gerpentine 1s most pronounced elopg joint nlanes and shear 20nes,
Snsll bodies of completely serpentinized rock cecur in several
places, but these may represent s different phase of the intrusion.
The peridotite is yellowish-green to greenish-black on fresh sur-
faces and weathers from a brownish o brick-red color. The
accessory ninersis tend to be more resistent to weathering and
stand out in relief on the otherwise smooth surface of the rock.
The more highly serpentinised rocks weather to a light greem o
greenish-brown color and are characterised by slick, curved surfaces
with a waxy luster. A4s 2 rule, areas of peridotite and serpentine
nsy be recognized from other rucks ip the field by their reddish
colored surface and soil and by the sparse vegetation they support,

The mineral cowposition of the peridotite varles only
slightly. Olivine is the chief constituent, forming as much as
95% of the rock. Chromite and megnetite ocour as accessory minerals,
usually as sparsely dissenminated grains, bul someilmes in masses
large enough to be of economic importance, Tremclite, tale,



anthophyllite, chloritse, magnetite, and serpentine minerals cocur as
products of metamorphism and hydrothermal alterations.

Only the relative sge of ﬁze perldotite and serpentine may
be determined in this area, They intrude &ll of the metamorphiec
roc:ks including the quarta-diorite, and are in turn intruded by the
granodiorite and usaqiam pegnatites. Thelr age is tentatively

classified as late Jurassic or early Cretacecus based on observational

1 Diller, J. S., U. 8. Geol. Survsy Geol. Atlas, Port Orford !‘oli.o

(Rﬁq 89)’ P .‘, 3.%30

Diller, J. i., g‘ 8. Geol, Survey Geol. Atlas. Riddle Folio (Ne. 218),

' De 4y 1924

Shenon, P. J., Geology and Ore Deposits of the Takilme-Waldo District,
Oregon. U. S. Geol. Survey Bull. 846-B, p. 160, 1933,

Maxson, J. H., Economic Geology of Portions of Del MNorte and
Sisklyou Counties, Northwesternmost California. Repord
XXIX of the State Mineralogist, Calif. State Diviaslon of
ms; P 1.31, 1933.

in other parts of the Xlamath Mountains,

Granodiorit
The grancdlorite is a medium-grained plutonic rock, possibly

a correlative of the Siskiyou grancdiocrite of ﬁauzaana; it is exposed

2 Maxson, J. H.y Op. cit.

east of Seiad Valley and between Walker and Grider Creeks. It is light-
eolored and usually weathers % a friable mass, The principal minerals
are quarts, plagioclase, orthoclase, muscovite and biotite, Consid~
srable variations in the percentages of the different minerals produce
phases approaching quarts-monzonite and quarts-diorite in composition,
Border facies commonly contain large inclusions of Applegate rocks
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which sre partly assimilated and now contain large smounts of garnet
and other metamorphic minerals,

Small pegmatite phases are soueiimes found in the main mass.
They are composed of coarse-grained quarim and soda~-plagicclase with
books of muscovite and biotite and occasional well-formed garnet
erystals, At many places in the area pegmatite dikes, thought to
be derived from the granodiorite intrusion, are found cutiing the
peridotite and the rocks of the Applegate formstion. The grano-
diorite exhibits slight effects of dynamic metamorphlsm,

Terrace De

Terrace deposits are found along the Klamath and Scott
Rivers, in some cases as high as 1000 feet above the present river
beds., The terraces contain boulders of peridotite, schist, quarts-
diorite and granodiorite in a fairly wellwconsolidated sandy matrix,
Some of the depozits are nearly 100 feelt thick., Present-day
hydraulicking operations for the recovery of gold ere rapidly removing
these deposits.

The age of the terrace deposits has not been completely
determined. Repeated rejuvenations of the rivers, perhaps beginning
as early as the Pleistocene, is indicated by the various terrace
levels; no fossils were found and no measurements or correlations

regarding the absolute age were atitempted.



Alluviue
An unconsolidated mixture of sand and gravel with occasional

boulders partially fills many of the canyom bottoms throughout the
area, This alluvium is extensive enough at Selad Vallaey to form a
spall alluvial plain, in places ae much as 30 feet thick,

Structure

The complex structural features of the avea have not been
completely worked out, However, a mumber of general observations
can be made. The most notable feature is the northerly trend of
the rock structures.

The general strike of the schists iz northeast to slighily
west of north with locsl variations. The dip is usually moderately
to rather steeply ncorthwest, although varisble in direction.

Because thin bamik of quartsite are found paralleling the schistosity
it is inferred that the schistosity does not depart widely from the
original bedding. Close infolding of the various kinds of schist
suggests that isoclinel folding may be present,

The Applegate formation is relatively undeformed. The dips
are generally low and are influenced by the proximity of intrusive
bodies., Broad, plunging folds such as the one exposed on the north
bank of the middle fork of the Applegate River may be traced in a
few places although, in general, the rocks dip uniformly to the north-
west and strike about N30°E,

The quartz-diorite is intruded as an elongate body traending
west of north. Flow-banding is indicated by alignment of the mafic
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minerals. In the northern part of the area, the well-developed
gneissosity is believed to be due in part to later deformation.
Rorth of Seiad Creek the quartz-diorite has permealed the schiat
along the contect forming a wide band of injection gneiss.

The larger bodies of perldotite also follow a north W
ngrthwwt trend, closely paralleling the siructure of the other
rocks., Along contacts with the guartz-diorite the peridotite has
been injected along planes of gneissosity of the quarts-diorite
80 that one commonly finds alternating bands of the two rocks over
a distance of 500 feet. A well-developed schistosity is prominent
in the peridotite and is best developed near the contacts, The
chromite bands vary only slightly from the ssme trends as t;:s
schistosity. Small-scale fo}.dj.ng in chromite bands cccurs in some
of the deposita;

Post-ore fracturing on a small scale is found in some
of the dafaosj.ta. Displacemsnts are generally not more than a flew
foet, One fauli zone was observed along Selad Creek in Sec, 33,
T47H, R11W, but the amount of displacement could not be measured.
Some mineralization is associsted with this fault and s mumber of
gold prospects are located alomg it. The peridotite and serpentine
in plasces show zones of slickensiding which simulate faulting, but
which are probably due to the processes of serpentinization.

_Ea:tansive sreas of landslides are found irn the perldotite,
The largest of these occurs on the side of Tom Hartin Peak above

Scott Bar, The nodular chromite of the Black Spot #1 claim is found

A



on & landslide, Other small slides occur on the ridge between
Grider and Walker Creeks and Nigger Creek whers the sliding has
taken place in zones of intense serpentiniszation. An immense
glide irn meta-volcanlcs assoclated with serpentine dlkes is found
near the mouth of the Butte Fork of the Applegatle River.
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Mineral Resources

Introduction
The mineral depcsits of the northeast quarter of the Seiad

Quadrangle are both lode and placer, The major lode deposits are
chromite and copper; gold furnishes the only economic placer mineral,
The major mineral production of this poriion of the Seiad Quadrangle
has come from the placer gold deposits with several tons of chromite
and copper having been produced from lode deposits during the World
War 1914-1918. Among the other minerals found in the aree are,
asbestos, scapstone, and several different gems., The information
gained in the present inveatigation is concerned with the chromite
and only genmeral references will be made to the other mineral
products,

Chromite

History end Production

Chromite wag first discovered in America by Issac Tyscn in
1827 in Maryland., From that time until the opening of large deposits
in Asia Minor in 1848, Msaryland supplied the bulk of the worldls
chromite. In 1860 the Tysons acquired the newly discovered chromite
prospects in Del Norte County, Californie. Sporadic production from
Maryland, Pennsylvania and California continued until 1873 when
competition from foreign sources became too great and all work in the
OUnited States was shut down. With the interruption of the shipments



from foreign sources in 1915 domestic chromite mining wes stimulated
and several small lens-like depcsits were discovered in the Klamath
Hountaine after intensive prospecting. Following the emtrance of
the Upited States into the war in 1917, mining and shipping began
on a siseble scale in Montens, Oregon and California. When the price
of chromite collapsed following the armistice all domestic preduction
was shut down and has not been revived to any extent to the present
days

The production of chromite from the northeast quarter of
the Selad Quadrengle has came from four main localities of which
the deposit on Selad Creek is by far the most important, No figures
are available on the amount shipped during the waw from these clains,

A1l of the deposits inveztigated Ly the writers occur in

relatively fresh peridotite {(dumite), i.6., in peridotite in whioch
504 to 90% of the originel olivine remained, This is in direct
contrest tc the deposits in Del Norte County which are in serpentine
or meta»peridotite.l The ore bodies are usually tebular or vein~like

1 Maxson, J. Hsy op, cits

and contain several distinctive types of chromite ore, Host prominent
are the massive or banded ore bodies of chromlte-bearing rock in the
BSeiad Creek and smaller depositss the bands lense cut in the direction
of their greatest length and are most sharply defined in the direction
of their thickness. A few of the claims contained orbicular and



aoduler ore but only in small amounts, and the massive or banded ore
conprised the main ore bodles in all of the prospects visited,

Excluding the Seiad Creek deposit, sirike lemgths of the
ingividual ore shootis are limited to a few hundred feet al most, and
usually to only a fraction of that distance. The bands of chromite
ore are discontimious, individual bands being only a few fest or
tens of feet in length, The proven depths for the deposits are
relatively small, usually less than 100 feet. The average dimensions
of an individual prospect would be 100 feet long by 15 feet wide by
20 feet deep, The deposits carry on the average beiween 20% and
40% of the mineral chromite. The Crg0s content of the chromite
concentrates averages over 50%.

The ore deposits strike approximately parallel to the
strike of the peridotite but they are not éoni’ineel to any particulsr
horizon or sone within the "sill.® Faulting is common but very dif-

ficult to trace and the sverage displacement is small,

iiveralogy

The only ore mineral found in axny of the deposits is chromite,
FeOsCrg0q, whick, when pure, contains sbout 68% chromic axide and 32¢
ferrous oxide. In nature this condition is seldom found and the chromium
is often replaced by alumimm and ferrie oxide with occasionally msg-
pesium replseing the ferroue oxide, Thus a complete gradation is
possible from pure spinel, MgOeAl.O,, through picotite, (k!g!‘o)m(llcr)goj,
to chromite.



Olivine end serpentine sre the chief gangue minerals found;
olivine usually predcuinates. Separstion and conceniraiion of the
ore is mede difficuli by thés prescnce oﬁ'éangue. The usual sluple
gravity separation and concentration iz difficult to obiain because
of the small difference (i.e., sbout 1.0 ) between the specific
gravities of the chromite and olivine.

Averilll has describaed the results of some metallurglcsl

i Averi].l, Co Vey D citl’ P 268,

work on ore from the Selad Creek deposit. In attempiing a comcentratiom,
three types of magnetic separation, two types of flotation and & tabling
concentration were tried. The best results were obtained by the
U. S. Bureau of Hines Experiment Station at Rolla, Hissouri, (See
Fig, 2 .} In this test the ore tested assayed 32.17% Gr203. in acid
eircuit was used on account of the olivine gangue, The chromite was
floated aud the olivine depressed; one cleaner, under these condltions,
prodﬁced concentrates that asssyed 56435% Org0;, representing a recovery
of #9.7%. Other tests were made on floating the gangue with good
results, but not as good as those given above.

All of the deposits wiil require mechanlecal concentration
of some sort to bo profitable but with hend sorting ore may be

shioped direct to the smelter from a few of them.



-Descripticn of the Cre
Four distinctive types of ore are found in the deposits in

the quadrangle, the most importent belng the massive banded ore se
well developed in the Seiad (reck deposits Tha banded ore consists of
more or less contlmuous &lternating bands of chromite end serpentinized
dunite. The chromite bands are usually about a quarter of an inch
vide but nay occasionally be ss much as two or three inah;s in width,
In genersl the bands apvear to have sharp boundaries, but when

studied in detail, the chromite grains are seen %o crosscut the olivine
grains along the edges of the bands. (S@%JA «) 8ingle bands

are pot contimous for more than fifteen or twenty feet, but pinch

out as another band a few inches to one side or the cther reaches a
naximun width,

50116 massive ore aversging 60% chromite is found in several
of the deposite, but only at the Seiad Creck deposii are the ore bodies
of any size. The banded ore grades into the massive ore when the bands
sre bunched closer together and tend to lose thelr parallel relation-
ships, However, a rough banding may be seen in even the mosi nassive
ore, which is indicative of its mode of formation.

On the dumps of two of the prospects a kind of "'plum
pudding® or nodular type of ore was found., This consisted of fubular
nodules of chromite and serpentine in & partlslly serpentinized ground-
mass of olivine. As none of the ore was found in place the relations

tc the banding and structure of the deposits could not be determined.



e w g
& 1{;, gt ﬁ?;@

ES
natche

LTS % %

Banded chromite ] eut by dike of
olivine and pyroxene, which turn is cut by later veinlets
(black) of serpentine and carbonate, Cross-fractures in the
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In one deposit ore was found, in amall amounts, consisting
of tizhtly packed orbicules with a center composed of chromite crrstals
surrounded by a shell of olivins, imbedded in & nmabrix of serpantine,
chromite and serpentinised 63.3‘;:1::@. One or more alternating shells
of chromite and olivine are sometimes found between the center and
outside of the orbicule, In some specimens the interstitisl chromite
is more sbundant than the chromite in the centers and in these cases
the orbiculer rock is good ore. HMore often the interstitial chromite
is mixed with serpentinized olivine and serpentine and is less
abupdant than the chromite of the centers and the ore aversges only
sbout 20¢ chromite. (See B 17.)

Localization

The chromite ore bodies ogour in two large peridotite sills
or sill-like dikes that trend about B20°-30°¥, The peridotite has
2 well-developed schistosity that strikes N26%-64°W dipuving 37°~75%SW
and along which the ore bodies sre localized, Two well-defined joint
systems are present in places with sirikes parsllel and perpendiculer
to the strike of the schistosity and dips at approximately right
angles to the dip of the schistosity.’ In the Beiad Creek deposit
the schistoslty has very nearly the same sirike as in the other
deposits but dips steeply to the northeast. Although the chromite
deposits parallel the floor of the intrusions in a general way they
are not found at ary particular distance gbove the base; L.e., they
msy occtir anyshere between the top and base of the ®sill."™ There is
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structural control could be found governing the massive ore and the
locations or grades of ore bodies are diffieult to predict.

The orblcular ore may be considered a mineralogical curiosity
since the amounts present do not have an apprecisble effect on the
totel tonnage. The mode of occurrence is similar to the banded ore
in 811 respects, It is flattened parallel to the banding ard
elongated in the direction of strike, suggesting that the same
deformations have affected it as have caused the banding and schis-
tosity in the peridoiite. The three types of ore, banded, disseminated
and orbicular, grade into ons another with no noticeable change in the
aﬁ‘uutun or mineralogy of the peridotite, and are apparently confined
to no particular sone or band in the intrusive,

origin

| Chromite deposits have long been regarded as products of
negmatic segregation. The constant assoclation of chromite deposite
vvd.ﬁz ultra~basic rocks is {ndicative of thelr close gensiic relation.
ship and the character of the magma which produces them. Recent
workers have questioned the magmatic segregation theory and have
suggested the possibility of chromite ores being hydrothermal or at
least belonging to a later magmetic phase than that previously assigned

to tham.l

1 Sampson, E., May Chromite Crystallize Late? Econ. Geol, Vol. 24,

Pp. 632-641, 1929,

Roas, C. S., Is Chromite zslways a Magmatic Segregation Product?
Econ, Geol. Vol. 24, pp. 641-645, 1929,

Fisher, L. ¥+, Origin of Chronmite DﬂpOﬂitﬂu Econ. Geol. Vol. 24,
pps 691-721, 1929,

Sampson, E., Varieties of Chromite Deposits., Econ, Geol. Vol. 26‘
pps 833-839, 1931.

Eakola, P,, The Copper Hine of Outokumpu, Finland Geol, Comm, Bull.
103, Pie s Aug., 1933,
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The ores of the Selad Quadrangle exhibit characteristics
which are interpreted by the writers as representing chromite of
the puneumotectic period. The chromite in this reglon sverywhere
replaces ¢livine and pyroxens, locally serpentinized near the ore
bands, Inclusions of olivine and serpentine (from olivine 7 ) are
common in chromite masses, but chromite inclusions in olivine are
virtually absent, indicating the clivine of the ores had nearly
completely corystallized before ﬁxe formation of the chromite. The
erystallizstion sequence is belleved to have yielded aqueous,
chronite-rich residual liquors which were imtroduced into adjacent
parts of the msgmatic mass, possibly by = fllier-pressing process.

The banded ores ¢f the Seiad Quadrangle strike northwest
and have no apparent relation to the strikes of the surrounding
gneisses or schists; they have a rough parsllelism to the contacts
of the peridotite intrusion. The discontinuous nature of the
individual bands suggests a ¥schlieren® type of flow structure. The
lenticular patterns of the deposits and the parsllelism of the banding
to the fracturing and joint systems developed in the peridotite sug-
gests the influence of structural control on the emplacesent and
locallzation of the chromite, perhaps inltiated by siresses during
intrusion and during the final stages of crystalliszation. However,
the more abundant serpentinization accompanying the chromite and
the replacenent texture of the bands indicates hydrothermal activity,
In conclusion, the banded ore is thought to have originated by fracture
£illing and replacement of olivine and pyroxene along zones of weskness



in & semi~competent orystalline mesh. The development of these
fracture systems 1a believed to be due to differential siresses set
up by close asscciation of competent and incompetent portions of
peridotite and influenced by flowage in the magma.

It is believed thal the deformation which resulted in the
injection of the chromite into the banded types of ore was also
instrumental in the flattening and elongating of the orbicular and
perhaps of ’&13 nodular ore. The orbicular and nodular ores have
resulted from replacement of an original structure in the peridotite
although the origin of the structure is not understood., The presence
of rmmé’ied phenocrysts of pyroxene associated with the nodular ore
suggests that the siructures are dué to selective replacement of such
phenocrysts, but this cioes not fully explain the alternating shells
of chromite and olivine in the orbicular ore.

Throughout the period of injection of the chromite,
serpentinization of the peridotite was taking place. This represents
the major period of serpentinization, although later hydrothermal
activity is represented by cross cutiing velnlets of serpentine,
accompanied by carbonate, kaemmererite and occasiopally uvarovite,

To summarise: the ores of the Seiad Quadrangle are thought
to h:ave originated as replacements of ill-defined fracture and flowage
zones in peridotite, The chromite was segregated from the original
peridotite by fractional crystallization and filter pressing.
Stresses controlling the fracture systems cauged the chromite-rich
residual liquids to be injected into the crystal mesh of olivine,

32



The nodular and orbicular ores were developed in part, by the selective
replacenent of pyroxene phenocrysts, but the process is nct fully
understood. Large amounte of chromite are asscciated with the
serpentinization of the olivine. The late hydrothermal dikes of
serpentine carry only small amounts of cre, although they may have

’ sbundant kaemmererite or uvarovite.

3 d Gr of e Bodi

Becsuse of the small amount of development work which has
been done on the deposits, known ore bodies in the terminology of
pormal mining practice are non-existent. Those ore bodies which are
exposed on the surface and which are intersected by an adit beneath,
although blocked on two sides only, ere considered as probable ore
and discussed as known ore bodies. The same procedure 1s used om
the open cuts of banded ore or lenses with the qualification that
a depth of not more then five feet is assumed unless there is reason
for doing so,

There is much variation in size in the ore bodies although
they are roughly of the same shape. Lenses may contain es low as
50 tons and as high as 50,000 tons of chromite-rich rock with the
surface exposures of such bodies being identical. Excluding the
Seiad Creek deposit, which appears to have good chances for the
continuity of its ore, from the present informstion &ll of the
deposits are limited to 2 maximum strike lemgth of about 150 feet.
The width is extremely variable, even within the confines of a single



band of ore, Due to the en-echelon type of errangement of the ore
bsnde, the total width is seldom attalned across a group of bands.
The only depth estinates that can be obtained are the vertical ranges
of expogures where the outecrops occur on the side of & ridge slope.
Such estimates appear to be fairly accurale in the Selad Creek
devosit where continuity in depth has been proven by adits run
beneath open cuts., The depthe average about 20 feet although depths
as high as 50 feet are known,

Assgys were not availasble for most of the deposits. Crab
samples taken across the strike of chromite-rich bands at the Selad
Craek deposit which spproximated ore of minsble grade averaged 38%
chromite snd gave a concentrate averaging 52.37% 01"203.. The magnetite
was believed not to exceed 5% in any of the samples and mey be as low

as 1%, An analysis made of the orbicular ore for W. D. Johnstonm, Jr.,l

-

e Johnston, W, D., Jr., Op. c'it'»;, Pe 420,

showed an average (3:':_,03 content of 51%. These analyses come from
widely separated prospects and are believed 10 be representative of
all of the claims. The tonnege estimates which appear in a later
portion of this paper are based on ore which is sbout 35% chromite
although higher grade material could be obtained by hand sorting.

Reserves

The ore reserves of the northeast quarter of the Selad
Quadrangle may be divided into two types: (1) Sub-marginal deposits,
whose size and grade permit mining only at advanced prices, and
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(2) chromite-bearing rocks whose extent and sisze are so imperfectly
known that thay ¢an scarcely be considered ore.

Sub-Marginal Ore Reserves—

Although several occurrences of chrome ore are known in the
northeast quarter of the Seiad (uadrangle, only three of these were
well-snough developed to allow any sort of detalled investigation,
The largest and best developed deposit, owmed by the Rustless Hining
Corporation, is that found at the forks of Seiad Creek sbout seven
uiles from Seiad Valley. A second locality, under lease to the
Rustless Mining Corporation, consists of a series of isolated
prospect pits near McGuffey Creek about five miles from Scott Bar.
The least developed deposit lies approximstely 2000 feet above the
Klanath River sbout itwo miles downstrean from Hamburg, 4 fourth
deposit lics on the cpposite side of the river from the highway about
five miles downatrean from Harburg Bar, but it is sc poorly expesed
that accurate estimations could not be made.

Owing to the limited exposures and lack of adequate under-
ground workings none of the ore examined by the writers can be
considered as blocked out. From surface mapping and grab sampling
of the expousures in the open culs, the first three deposits mentioned
sbove contain an estimated 44,282 short tons of rock averaging 35%
chromite, This figure represents actual ore in sight but disregards
any reduction due to losses during extrsction., Much of the chromite
averages better than 509 0r203 and the grade of the mine product could

be substantially incroased by hand scriing or mechanical concentration.
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The actual calculations for the individual deposits are shown in the
deseriptions of the various minmes with the assumptlons used for each

caloulstion,

Posaible Ore from Chromite-bsaring Rocksge

In the known deposits which have been partlally developed
there are indications of more ors both in depth and along the strike
of the formations, 58,266 short tons of rock aversging 35% chromlte
gre believed o be availeble in undeveloped portions of the first
three mentioned deposits (see sub-marginal ore section), and an
additional 2000 tons from the fourth.

In additlon to the above calculated ressrves the deposits
of the northeast quarter of the Seiad (uadrangle are estimated W
contain 200,000 short tons of rock averaging 20% chromite and
1,000,000 short tons of rock averaging 5% chromite,

SURRETY § =
Short Tons of Chromite Short Tons of
Bearing Rock Chromite Available

Fstimated Probable Ore (35%) 4l s 282

Estimated Possible Ore (35%) 60,266

Total Estimated 35% Ore 104,548 36,590
Estimated Possible Ore (20%) 200,000 40,000
Estimated Possible Ore ( 5%) 1,000,000 50,000

Totsl Estimeted Ore Reserves in Short Tons of 126
Chromite Avallable 590
b
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Descrivtion of the Deposits

Selad Creek Chromite Depogits—

The Selad Creek chromite deposit 1s the largest and most
promising in the area, No ore has been shipped since 1918 because
of lowered prices and prohibitive shipping coste.

The deposit is in Sec, 20, T4{7H, R1L1W, on 2 ridge between
the forks of Seisd Creek and seven nmiles by mountain rosd from Seiad
Valley. Selad Creek flows s good stream ¢f water the year round
and the neighboring slopes are well-timbered,

According to Averill,l Leroy A, Davis of Selad and

1 A‘Varill, CQ Vg, 0P, cit'

Cyrus B, Crawford originelly loceted three claims (about 1916). During
the war, 1914~1918, several thousand tons of hand-sorted chromite
rumning about 48% were shipped, part of it by the late Dr. Reddy of
Hedford, Cregon, who held a leszs on ithe properity.® The Reddy
interests later relocated the deposit and held the claims until 1933
when H. W, Gould of San Fraucisco located four claims on the deposit.
The Reddy and Gould interests held the claims in Ilitigaiion until
1938 when the Rustless Mining Corporation bought out the litigators.
The deposit is now covered by sixteen claims, four of which have been
patented,

The deposit is developed by 500 feet of underground workings
in two adits and by 27 open cuts and pits. Another short adit has
caved. From thé end of the road the adits and culs are accesaible by
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several foot trails and e sled trail. In 1938 and 1939 the present
owners lmproved the road end trails and opened up several new cuta,

The country rock is peridotite consisting almost entirely
of olivine partially sltered to antigorite and tale. The peridotite
has & well-developed gneissic structure striking N26° to 64°W and
dipping 37° to 75° HE, A system of jointing is developed with a
strike parallasl and & dip approximately at right angles to the
gneissic structure. The peridotite is in contact with chlorite
schist along the east fork of Seiad Creek and with quarta-diorite
on the west slope of the west fork of Seiad Creek. Along the
contact, the peridotite has been introduced between the gneissic
planes of the quarts-diorite so that a zone of alternating bands of
the two rocks has been formed, Pegmatite dlkes outcrop on both
sides of the ridge between the forks of the creek at an elevation of
about 4000 feet,

The chromite occurs as a serles of elongated bodies arranged
en-echelon along the strike of the gneissosity so that the chromite-
bearing zone transects the structure of the peridotite, Exposures
show bodies of chromite two to fifteen feel thick extending dis-
continuously along the strike for a distance of 3000 feet, In
general, the ore is roughly banded, consisting of stringers and
small lenses of chromite intermixed with olivine, The majority of
the bands vary from a fractlon of an inch to several inches in width,
but individual bands of massive ore sometimes attain a width of two

feet. Grab samples taken across chromite-rich zones in various parts



of the deposit yielded rock averaging 17% to 647 chromite that
concentrated to mixtures averaging 52.37% Crg0g and less than 5%
Fegcgg The grade of some of the zones sampled could be substantially
increazed by hand-sorting., Ksemmererite, antigorite and talc occur
in cross-fractures of the chromite.

Minor post~chromite faulting was observed in the underground
workings but the measursble displacements were not more than a few
feet., Although surface indications are obscured by serpentinization
and weathering, faulting has undoubledly occurred in other parts of
the deposit, Whether the faulting 1s of sufficient magnitude o
displace chromite bodies into unexposed positions could not be
definiﬁezy determined.

Minsble (sub-marginal) materiel is exposed in the various
open cuts and adits, ranging from 2 to 15 feet in width, commonly
as alternating bands of ®high-grade® ami barren rock. Hany of the
bodies are pod-shaped, both in section and in plan, containing mas-
sive chromite with 1little or no clivine, whereas in other exposures
the rock is relatively low-grade containing from 5% to 20% chromite
disseminsted in the olivine. Variaiions in shepe and grade are
rapid and unpredictable with ore shoots showing both lateral and
vertical thinning. Chromite bodies are exposed underground which
do net appear on the surface,

In calculating reserves for this depcsit several assumptions
were nadet

1. An ore factor of 9 was asssumed; i.e., 9 cublc feet of ore
equals one ton.



‘2, Pach open cut was considered 10 be a unit unless ore was
definitely exposed on the surface between the cuts,

3. The widths assumed only approximate mining widths as
considerable barren rock would be eliminated by
hand-sorting.

4« Ore was assumed to extend to the depth indicated by the
two adit levels unless contrary evidence required a
lesser depth,

5, Probable ore is defined as ore in sight from adits, open
cuts and surface exposures; depth 1o adlt levels is proven
in a few cases or assumed in woal cases,

6. Possidble ore is defined as ore which is not exposed on the
surface nor cut by adits, but which is assumed to be present
along the strike of the ore zone,

Based on the above assumptions, reserves of the Seiad Creek deposit
are estimated to be:

Total probable ore 37,963 short tons

Total possible ore 51,460

Total reserves based on vertical ore shootls 89,423 short tons
Total reserves based on an average dip of 50° 116,300 short toms.

Fairview Group of Chromite Claims (Hamburg Bar iine)s—

This deposit consists of five claims located on both sides of
the ridge in Sec, 34, T46H, R11N. The claims are owned by lary F. Reddy
of Medford, Oregon, and are under option to the Rustless Mining



Corporation. 7Two miles of graded road connect the deposit with the
Klamath River highway. TWorkings consist of five open cuts on chromite,
This deposit has not been worked since 1918.

The chromite cccurs as bands and disseminated grains in
zones paralleling the gneissosity of the peridotite country rock.

The largest concentrations of chromite are exposed in two open cuts
near the common cornsr of the Fiarview claims nos, 1, 2, 3 and 4.
The larger cut is on the top of the ridge and e:;cpoaes chromite bands
in two zones {20% to 25% chromite) 2 to 3 feet wide separated by

3 to 6 feet of barrem rock., The bands of chromite sirike roughly
N50°W and dip 4098W, The chromite shows along the strike for nearly
75 fest, About 10 tons of 20% ore are stacked on the dump. The
other open cut also exposes two szones of chromite bands which may
represent the displaced extension of the bands in the upper cut,

The szones in the lower cut are lower in grade and vary from 6 inches
t0 4 feet in width,

There are scatiered outcroppings of chromite at other places
on the claims but thelr extent is limited and the major part of the
chromite appeared to be mined oul,

Based on the same assumptions as before the reserves are

estinmated 1o bes

Probable ore 1,250 short tons
Possible ore 556
Total reserves 1,306 short tons.



HeGuffey Creek Depositsg-—

Several chromite clalms,collectively known as the MeGuffey
Creek deposits, oocur in the northern part of Sec. 25, T45H, R1IW,
and in the western part of Sec. 30, T45M, RIOW. Ore was shipped
from three of the claims during 1918, Since that time four of the
claims have besn resurveysd and are now leased by H. W. Could to
the Rustless Mining Corporation., 4 sled trail and seversl foot
trails comnect the deposits with the Scott River roed, The deposits
are described under their former names because in scme cases it is
not known whether the new claims cover the old workings. Where it

is possible the new names are given in parentheses,

Octopus Clainm (later relocated as the Hary Lou Claim by Gus Kebrer
of Scott Bar and now known as the Chromite Claim, Rustless Hining
Corporation)s-~-Workings consist of three open cuts and a short
adit which is badly caved. The chromite occurs as bands striking
N38°F and dipping 50°SW and paralleling the structure of gneissic
peridotite, On the western margin a small quentity of orbicular
chromite is found with the orbicules elongated and flattensd parallel
to the gneissic planes of the peridotite. Chromite bends are ex-
posed over a width of 20 feet with a depth of nearly 50 feet and
extending at least 25 feet along the strike, licre than half of the
exposed width of the zone consists of berrem rocks The minable
{sub-marginal) portion contains 25% to 35% chromite. There are
indications of much faulting and slipping in the peridotite.



Reserves are estimated to be 1,390 short tons of ore averaging
35¢ chromite,

Red BPutte Claim (now the Veia Grande (lsim, Rustless Mining
Corporation) s——Workings conasist of two large open cuts, only one
of which exposes appreciable amounts of chromite, A short adit
has been driven across the chromlte zone at the end of the more
important cut but it is now caved. 4s in the Octopus Claim, the
chromite occurs as bands in peridotite, Individual bands vary
from a fraction of an inch to an inch in width and occur in a
zone about 10 feet wide., Chromite is exposed along the strike for
150 feet in this cut, but may extend dlecontinuously for 300 feet
to the other cut, The average grade is aboul 20% or more. Large
and well—~formed crystals of kaemuererite occur with talec and
serpentine in cross-fractures in the chromite zone. Reserves are

estimated to be 3,340 short tons,.

Iiberty Claim (now the Cerro Colorado Claim, Rustless iining
Corporation) i-——Workings consist of two open cuis on the west side
of MeGuffey Creek., The chromite occurs as bands in a contorted
peridotite gnelss., The bands of chromlte appear to faithfully
follow the contorted gneissic structure, The structures are ap-
proximately vertical and strike N1O®E into the side of the hill,
Chromite is exposed over a zcne 50 feet wide about 10% of which
would be minsble {sub-marginal). About 10 tons of 20§ to 30% ore
is stacked on the dump. Reserves are estimated to be 139 short
tons of better than 30% chrouite.
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Jumbo Claimg~--Workings consist of an open cut with a 15 foot adit,
The chromite is the banded type and is contorted as in the Liberty
Claim, Ko ore wus shipped, but 25 or 30 tons containing sbout 30%
chromite were mined and stacked on the dump,

Neptune or Napatems (?) Claims——Two open cuts and several prospect
holes are opened up on this claim, The chromite iz banded and

occurs in & zone 5 feet wide and more than 100 feet long. The zone
trends N17°W and dips 60°SW. No ore was ship-ed and because of the
discontinuous nature of the chromite in the zone the reserve is not

believed to be large.

Black Spot Claimsg—weTwo chromite clains have besn located on the
ridge north of MeGulfay Creek by Elmer Weeks of Scott Bar, The
chromite occurs as nodules in both claius., The chromite of Black
Spet #1 was found in slide material and that of Black Spot #2 se
a small outerop on the top of the ridge. Reserves for both claing

are negligible.

Extensive development is required to test and prove the
tonnage estimates of these claiis., Trenching along the side of the
ridge between the Hed Butte and Liberty workings has uncovered small
outcroppings of chromite indicating possibilities of other chromite
bodises, The ore reserves are doubléd if an sdditional depth of
50 feet and a minable width of 5 feet is assumed for the areas under
the known open pits. The total ore reserves msy be summarized as



followss
Total probable ore 5,069 short tons
Total pogsitle ore 6,250

Total estimated ore availeble in the Claims 11,319 short tons,

Dolbear Mines-

This deposit is located about 800 feet above the Klamath
River on the line between Secs. 16 and 21, T46N, RI1W. The
property is patented by the Reddy interests of Medford, Cregon,
Several open cuts on chremite were badly caved and concesled the
extent of the ore in the deposit. Small cutcroppings were observed
along the ridge to an elevation of sbout 3000 feet. A small amount
of uvarovite was noted in cross~fractures of the chromite, COre was
shipped during 1917 and 1918 but reserves are not believed to exceed
2000 short tons of rock averaging 359 chromite,

Barton Claimg—

This cleim is located near the northern edge of Seec. 9,
T46N, R12W, Ore was shipped in 1918. Nearly all of the chromite
has been mined from two open cuts. The chromite was spparently

massive and disseminated. No reserves.

Chromite Prospects (names unknown)g—
An open cul on massive chromite near the southern edge of
Sec. 3, T46N, RL3W was visited but nearly all of the chromite had

been mined out., About one ton of ore remained on the dump, Some



kaemmererite accompanied the chromite which occurs in black serpentine,
No reserves.

Three open cuts on disseminated and banded chromite on the
eastern edge of Sec, 19, T45N, R1OW were visited, Some of the
chromite bands are 2 inches wide but the total amount of chromite

does not exceed a few tons,

Gold

History and Production

Gold mas discovered in the sands of the Klamath River about
1853 and mining has continued cteadily % the preszent dsy. As is
nearly always the case, the first few years of production were the
richest, and by 1865 the district wes deserted except for the Chinese
#¢ worked the gravels for a few cents a day, With the introduction
of hydraulic mining, activity was renewed in the ares; the Quartz
Hill #ine at Scott Bar was worked as early as 1860 as s placer and
hydraulicking prospect. Since 1300 the gravels of the river and 1is
tributaries have been worked by a few large hydraulic operators
augmented by small leasers, The advance in the price of gold has
done much to stimulate recent activity along the Klamath River,

From 1880-1934, $26,700,000 in gold was produced from
Siskiyou County. Assuuing an average yearly production of $400,000
there was probebly an additional $8,000,000 to $10,000,000 produced
from 1853 to 1880, No figures are available as to what percentage

of these vzlues has been produced by the northeast quarter of the
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Selad Quadrargle, but there are a fow large operators in this area

who have been produclaog steadily for s long pericd of years.

Placer Depositgj-—-—
The placer deposits have been described in a muber of the
California State Mineralogisi's Reports and will not be repeated
in this paper.l Hearly every bar of the Kilamath and Scott Rivers
1

Averill, C. Vey ODs eit.

contains gold, but in such small tonnages as 10 make it profitsble
anly‘to small-scale operatorsg; the general average grade is sbout

256 to 50€ per cubic yard. Along the Scott River between Scott Bar
snd the mouth of the river the gravels averasge slightly higher,
probably due to the erosion of the rich quartsz velns of the (uarts
Hill ¥ine which lies just east of Scoti Bar outside of the quadrangle.
Rich pockets are occasionally found bul in general they have been
completely mined out, The older gravels found at verious heights
along the banks of the rivers are generally richer than the recent

bars that are shifted by stream action from year i year,

Lode Depositss——

Numerous attempts have been zmade to work lode deposits in
this ares but the Quartz Hill kine at Scott Bar is the only produclag
deposit, In this mine the zold ocours in quarts stringers in gray
mice schist; to recover the values, the ore ls shattered by blasting
and washed over riffles by hydraulic giants, A&t the present time the
production is sporadiq.



lear the forks of Horse Creek active pruspecting is
developing = suall series of guartz stringers in schist similar to
the Quarts #Hill Wire.

A massive quertz veln carrying arsenopyrite and gold has
been nined on the eastern side of Selad Velley about 3 miles from
the Klamath River., More detailed information on these various lode
depcsits is givan in the reports of the California State hiineralogist.l

1

Averill, C. V., op. cit.

Dredgings—

In the past few years dredging operations have become 8o
efficient that it has been poesible % work the very low grade
alluvial plains of Selad Creek and Horse Creek. At the present time
a two cubic yard dragline dredge is taking about £9,000 per week oub
of the plain at the mouth of Horse Cresk. As this paper is being
written another dredge is being installed to work all of Selsad
Valley.

Copper

Copner was discovered in the Klamath Mountains sbout 1853
but inadequate transportation facilities retarded the development of
the mines. Production from the northeast guarter of the Seiad
Quadrangle has been confined to z small tonnage mined from the Blue
Ledge Mine on Elliot Creek in 1917-1918. A large tonnage of ore

averaging nearly 4% copper with apprecisble amounts of zinc has been



proven in this mine, but the cost of transportation is prohibltive,
¥ore complete data is given by Averill.l

1 jvertl1, ¢. V., op. cit.

Other Minerals

Variocus gems and other aineral products are found in the
area but commercial production is not possidle. A few asbestos
clainms are recozﬁed but the material is oo sparse tc be axplolited,
Tale is mined for local use frow localities near Hamburg and Scott

2

Bar and a few diamonds were reported by Eskle™ from the Klamath

2 Zakle, A. S., Hinerals of Californis, Cslifornia State Division
of Yiumes, Bull, 91, 1923,

River gravels at Hamburg.
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