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INTRODUCTION
Purpose

Knowledge of the geology of an area 1is
essential to an adequate appraisal of its
mineral resources and to a solution of engi-
neering and scientific problems that are
related to bedrock, soils and surficial de-
posits. Therefore the Oregon State Depart-
ment of Geology and Mineral Industries in
cooperation with the U. S. Geological Survey
is preparing geologic quadrangle maps of the
state as rapidly as funds and available
personnel will permit. It 1s the policy of
the State Department of Geology and Mineral
Resources to release promptly information that
is of value to the public. In line with this
policy this geologic map of the Kerby quad-
rangle, based on field work finished in
November 1946, is being issued now before it
has been possible thoroughly to digest the
data collected and to complete laboratory
studies of the materials collected. Hence, as
most geologists will understand, the map is to
be regarded as preliminary. The classifica-
tion and description of the rocks shown on the
map 1s largely based on field examination
alone and is certain to be modified in some
particulars by laboratory study of the speci-
mens collected. A final report embodying the
results of this study and of other scientific
work is planned for later publication by the
U. 8. Geological Survey.

Field work

Geologic mapping of the quadrangle was
begun in July 1940 and continued until the end
of October; it was resumed the first week of
June 1941 and continued until the end of
September. During these two seasons the pro-
Ject was under the immediate direction of
Prancis G. Wells of the U. S. Geological
Survey. He was assisted by Preston E. Hotz,
Gordon L. Bell and Harold L. James. As the
season of 1941 progressed Wells was able to
give only supervision and review, and it
became necessary to recess the project after
war was declared. Wells, ably assisted by
Pred W. Cater, Jr., resumed field mapping in
May 1945 and continued until the second week
of September; they returned to the field late
in May 1946 and completed mapping the end of
October. Hotz and Cater have contributed.
mich to the preparation of this report, which
has been written by Wells.
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Previous work

Many of the mineral deposits in the quad-
rangle as well as some of the geology have been
described in published reports, a selected
bibliography of which is given at the end of
this text. P. J. Shenon %14) has systemati-
cally mapped 33 square miles in the vicinity of
Takilma, and his work is incorporated in the
present map. Geologic maps of the Riddle,
Grants Pass and Medford quadrangles, which
adjoin the Kerby on the northwest and east,
and the Port Orford quadrangle to the north-
west, have been published either by the U. S.
Geological Survey or by the State Department
of Geology and Mineral Industries in coopera-
tion with the U. S. Geological Survey.

GBOGRAPHY
Location

The Kerby quadrangle 1s in southwestern
Oregon and is bounded by the meridians 123° 30'
and 124° 00' west, and by parallels 42° 00!
and 42° 30! north. 1Its south boundary almost
coincides with the Oregon-California state
line, and all of the quadrangle except the
southwestern quarter, which is in Curry County,
is in Josephine County. The quadrangle com-
prises 890 square miles.

Accessibility

No railroad enters the quadrangle but
good roads serve its eastern part. U. S.
Highway 199 traverses the length of the
Illinois Valley, and gravelled or paved roads
lead up its broader tributary valleys to the
west, such as Clear and Sucker Creeks. Dirt
roads, impassable in wet weather, lead short
distances up the narrow valleys and ridges.
Three Forest Service roads lead westward from
Highway 199. They are from north to south,
the Onion Mountain Road that goes to Ferren
Guard Statian, the road down Illinois Canyon
to Oak Flat, and the older Wimer road which
goes to Sourdough Camp in the southwestemrn
corner of the quadrangle. All are impassable
from late f=ll to late spring except the road
down 11linois Canyon.

No road penetrates the western third of
the quadrangle. One can drive to within a
few miles of its northwestern corner by taking
the Forest Service road to about three miles
beyond Agnes. Otherwise, this rugged region
is accessible only by trails, and many of
which are in poor condition and impassible to
pack trains.

Togographx

Some of the most rugged terrian in south-
western Oregon is in the Kerby quadrangle.
Except for 60 square miles of rolling hills and
flats in the Illinois Valley, the region is a



wilderness of narrow ridges and steep canyons.
S8lopes that have an average grade of 30° or
more, through a range of 2,000 to 4,000 feet
are common. Box canyons 100 or more feet

deep wall in many of the streams in the north
and west.

The peaks 1in the southeastern corner of
the quadrangle are over 5,200 feet above sea
level. Pearsoll Peak near the center of the
quadrangle has ap altitude of 5,091 feet, and
in general the ridges and summits are above
4,000 feet. The lowest point in the area 1s
on the Illinois River in the northwestern
corner of the quadrangle with an altitude of
between 100 and 200 feet. Many of the stream
beds 1lie below 1,500 feet.

Three independent river systems, the
Illinols, Chetco and Smith, drain the quad-
rangle, except for the northeastern corner
which is drained by Rogue River.

Culture

The high precipitation of the reglon--
5145 1nches per year at Waldo--gives 1t a
dense covering of vegetation, much of which
1s underbrush. Mixed forests, predominantly
coniferous, cover most of the area. Large
portions of the wooded tracks are of 1little
use, but there are large stands of good timber
and the accessible stands of these. have yleld-
ed much lumber. A little farming and some
stock raising are carrled on in the Illinois
and its broader tributary valleys and the
adjacent slopes. All but about a dozen of the
3,800 people who live 1n the quadrangle are
settled in these valleys. Cave Junction 1s
the largest commnility with a population of
about 1,000 in 1940. Although mining has
been carried on actively 1n the past, very
1ittle was going on in 1945 and 1946.

DESCRIPTIVE GEOLOGY

General statement

The general distribution of the larger
rock units in the Kerby quadrangle 1s simple.
Bands of sedlmentary, volcanic, and intrusive
rocks--metamorphosed to various degrees--trend
across the quadrangle in a north-~northeast
direction. From east to west they are:
metavolcanic and metasedimentary rocks of the
Applegate group of Triassic(?) age; slates,
sandstones and metavolcanic rocks, of the
Galice formation of Upper Jurassic age; in-
trusive perldotites of late Mesozolc age; a
complex of other Mesozolc intrusive rocks; and
a band of massive sandstones, shales and flows
of the Dothan formation of Upper Jurassic age.
At various places within these bands are small
areas of younger rocks. A small area of
Cretaceous sandstone crops out in Illinois
Valley, and nearly flat-lylng Tertiary and
Quaternary conglomerates and sandstones are
scattered in the quadrangle. Younger dikes,
possibly Cretaceous in age, are widespread.
Close folds parallel to the north-northeast
trend are the dominant structures of the
region. Thrust faults parallel to the axes
of these folds and complicated faulting at
angles to them modify the fold-pattern.

Some alluvium 1s found in the broader
parts of the stream valleys.

Amphibole gnelss {age uncertain)

Gneissic and schistose rocks are exposed
in several areas in the Kerby quadrangle. The
largest mass extends from the northern boundary
of the quadrangle 10 miles south by west, a
second area 1s 1in, the valley of the Chetco and
Little Chetco Rivers, and the third crops out
along the ridge dominated by Chetco Peak.
Scattered between these large areas of gnelss
are a few smaller bodles, each occupying a few
acres or less, which occur as roof pendants in
the peridotitic and granitic rocks.

The gnelss and schist in all the areas
are allke 1n lithology d 1n the degree of
metamorphism which they exhibit. 1In general,
the rocks are dark- to light-gray, banded,
medium-gralned rocks which on closef 1nspection
are seen to consist of alternating light- and
dark-colored folia, usually a few millimeters
thick. On a larger scale these folla are
grouped to form light-colored:predominantly
quartz-rich layers up to 8 feet in thickness
and dark-colored layers ten or even mundreds
of feet thick.

Broadly speaking, the rocks may be di-
vided into two general types that grade into
each other. The more abundant of the two
types are rocks composed of different amounts
of hornblende, plagioclase, epldote, clino-
zolsite, quartz, and minor quantitlies of mag-
netite. Sphene in minor but noteworthy amounts
1s usually present. The composition of the
plagloclase ranges from albite to anorthite,
but albite 1s most common. Where anorthite 1s
present, the assoclated amphibole 1s the calclc
amphibole, pargasite; and 1n the gnelsses ex-
posed along the Chetco River and 1n the Carter
Creek-Little Chetco Rlver area, the amphibole
is in some places actinollite rather than horn-
blende. As a rule these rocks are distinctly
follated with hornblende-rich folia alter-
nating with folla 1n which plagloclase and
quartz or clinozoisite and epldote are pre-
dominant. In some rocks hornblende 1s the
principal constituent and any or all of the
above listed minerals may be absent. Minerals
of the clinozolsite-epidote group are also
common 1n most of these rocks, and constitute
more than half of some thin sectlions examined.

Less abundant ure the rocks of the second
type, which are composed of quartz, blotite,
and plagioclase, with varlable though generally
minor quantitles of garnet and magnetite, and
less commonly chlorlte and muscovite. No
sphene was identified in them. With lncreases
in quartz these rocks grade into quartzites
contalning accessory blotite and in places
some plagioclase. Garnet occurs as an accesso-
ry in nearly all of these rocks and may make
up several percent. Plagioclase 1n rocks of
this type commonly falls in the oligoclase-
andesine compositional range. Hornblende is
rare, and of several sections of quartzite
examined under the microscope only one con-
tained a few small crystals of hornblende.
Clinozolsite and epidote appear t o be lacking.

In many places the gnelss has been
metasomatically altered, and small velnlets of
quartz, alblte, hornblende, epldote and clino-
zolsite, chlorite, and rarely of prehnite, have
cut and replaced the host rock. A few grains
of apatite were seen in one thin section.



Along the contact of the diorite and gnelss in
the valley of Little Chetco Rilver thin layers
of chlorite and of gnelss alternate in a zone
which 1s called lit-par-1it structure. The
same structure 1s found along the contact of
the gnelss and peridotite at the head of Todd
Creek. In both areas the hornblende of the
gnelss 1s recrystallized to a very coarse-
gralned mass, some of the crystals belng as
mich as 4 inches in length.

The formatlion strikes from a few degrees
east of north to northeast and dips steeply to
the east. Some westward dips are found, and
detalled mapping might disclose the folds and
make 1t possible to determine the thickness of
the formation. Drag folds of all dimensions
are a characteristic fedture of the gnelss,
Large drag folds are most consplcuous in the
slliceous beds, whereas smaller folds-~even of
microscoplc size--are found 1n the thinly
foliated layers.

The greatest width of the outcrop belts
of gnelss 1s 2 to 3 miles. If the thickness
of the exposed gnelss 1s repeated once by
close folding, its true thickness probably
does not exceed 5,000 feet.

The amphlibole gnelss 1s belived to be
the product of metamorphism of an assemblage
of sedimentary volcanic material, some of which
was high 1n calclum and some quite siliceous.
Interlayered with 1t were flows of a different
composition. In 1ts general character the
gnelss resembles the "younger metamorphic
rocks" of the Medford quadrangle, which are in
part a metamorphosed facles of Applegate group
of Triassic(?) age. .They differ distinctly
from the "01d schists™ of the Grants Pass and
Medford quadrangles.

Triassic(?) system

Applegate group

A thick assemblage of metamorphosed
volcanlc rocks with lens-shaped interbeds of
arglllite, chert, quartzite, conglomerate, and
marble 1s exposed over hundreds of square miles
in southwestern Oregon and northwestern
Californla. It extends from the Tertlary over-
lap in the Medford quadrangle west for about
thirty~four miles to the thrust fault that
separates these rocks from the Galice forma-
tion in the northwestern part of the Grants
Pass quadrangle and in the southeastern part
of the Kerby quadrangle. This assemblage of
rocks 1s here named the Applegate group after
the dralnage basin of Applegate Rilver, where
the group 1s the prevalling country rock.

The thickness of the group 1s unknown, -but 1s
probably to be measured in miles, although 1its
appacent thickness may be exaggerated by fault-
ing and close folding.

The Applegate group underlies about 60
square miles 1n the southeastern part of the
Kerby quadrangle.

Metavolcanlc rocks.—The metavolcanic
rocks are pale green to greenish gray, and
thelr textures range from moderately coarse-
gralned to flne-gralned. A large part of the
serlies consists of porphyritic rocks, probably
andesitlic or basaltic lavas. The micro-
crystalline groundmass contalns phenocrysts of
plagloclase and what was once pyroxene. These
feldspars are more or less cloudy and now
approach alblite 1n composition, though they

doubtless were originally more calcic. Almost
invariably the pyroxenes have been altered to
actinolitic hornblende. Chlorite 1s rare in
these rocks, but in almost every speclmen
elther clinozoisite or epidote, or both, are
consplcuous. Some of the rock shows traces of
flow structure, and a veslcular or amygdaloidal
structure 1s common. Calcite 1s so abundant in
many of the layers as to suggest that the lavas
flowed 1nto a basin, where they mixed with limy
mids accumlating there, and later were con-
solidated as veslcular breccla bound together
by a calcareous matrix.

Agglomerates and flow brecclas are common
in the southeastern corner of the area, and
Just to the east of the quadrangle on French
Mountaln. The agglomeratlic structure 1s seen
best- on weathered surfaces, where angular and
subangular amygdaloldal fragments are set 1n
a flne-gralned, partly calcareous matrix. Part
of the serles probably consisted originally of
fine-grained, thin-bedded tuffs.

The formation as mapped includes some
small bodles of basic intrusive rocks, and some
lenses of arglllite, a few feet to a few tens
of feet 1n thickness, which were impracticable
to map separately. The larger lenses of
arglllite, some of which are several hundred
feet thilck and several miles long, have been
mapped with other metasedimentary rocks.

Metasedimentary rockse~—Metasedimentary
rocks make up from one-third to one-half of
that part of the Applegate group which crops
out 1n the Kerby quadrangle - a far greater
proportion than 1s found in the same.group to
the east. Though sedimentary strata may occur
in sequences totaling several thousand feet 1n
thickness, they usually contaln some inter=-
bedded volcanlc rocks. In general the sedi-
ments have undergone some metamorphlism and
today consist principally of chert, argillite,
quartzite, fine-gralned quartzite, conglomerate
and lentlls of marble.

N

The cherts are commonly white to dirty
gray, rarely red or black, They are flne-
grained, dense and usually thin-bedded (less
than 2 inches), and contain abundant remains
of microscopic radlolaria. 1In places the
cherts grade 1nto gray or white limestone, now
recrystallized to marble. The bodles of marble
rarely exceed 100 feet 1n thickness and a few
hundred feet 1n length. Lime Rock, a bold out-
crop on the mountaln southeast of Kerby, 1s a
consplcuous example. The marbles grade by
interlayering into silty arglllites.

Conglomerates form distinctlive beds 1n the
sediments. The constituent pebbles are pre-
dominantly small though 1n some of the beds
they exceed an inch 1n length. They are
principally subangular gray or black chert
fragments, but occasionally a small rounded
pebble of flne-grained mica schist may be
found. The conglomerates grade 1nto and are
Interbedded with even-gralned and coarse
pebbly quartzites. Rock fragments, largely
from baslc flows, and quartz pebbles constitute
the bulk of the coarser grains in the
quartzites, and much of the material could
properly be classed as a graywacke. Inter-
bedded with the conglomerates and cherts are
arglllites. They are flne-gralned, have a
tabular cleavage, and where unweathered are
usually black. Originally they were silty
sandstones and siltstones, and where deeply
weathered these rocks break down 1nto thelr



component grains. 8mall outcrops of such
weathered material are hard to distinguish
from younger less-metamorphosed formations.

With a few exceptions the attitude of the
metavolcanic rocks 1s known only from thelr
contact with the interlayered metasedimentary
rocks. These dip steeply to the southeast and
strike prevallingly east of north.

Strongly metamorphosed schistose (plagilo-
clase) amphibolites, quartz-hornblende gnelss
and quartz-mica schist with thin beds of
quartzites, marble or lime silicate rock have
been mapped as: contact aureoles in.the Grants
Pass quadrangle. They are with few exceptions
marginal to igneous stocks, and they grade into
normal metavolcanic and metasedimentary rocks
of the Applegate group. They closely resemble
the amphibole gnelss found in the Kerby quad-
rangle, so 1t 1s suggested that the two may
be correlative and that all these rocks are
metamorphosed facles of the Applegate group.

No rocks that are known to be older than
the Applegate group are exposed in the Kerby
quadrangle, hence the basement on which the
Applegate group accumlated is unknown. In
the Grants Pass quadrangle the group 1s sepa-
rated from older schists by igneous intrusions
or faulting. If the amphibole gneiss 1s a
metamorphosed facles of the Applegate group,
then the Upper Jurassic Galice formation rests
with angular unconformity on the Applegate
group.

Age and correlation.—Diller (7) briefly
described the rocks of the Applegate group.
He did not glve them a name but on the basis
of fossil determinations by Kindle, classified
these rocks as Paleozolc in age. Diller placed
part of them in the Devonian system and part
in the Carboniferous. Highly metamorphosed
facles of these rocks he (Dliller 8) named the
May Creek formation. Subsequent writers have
followed Diller's dating, as did the writer
(Wells, 19,20) on the preliminary maps of the
Grants Pass and Medford quadrangles, where
they are called metavolcanic and metasedimenta-
ry rocks. After the publication of the geo~
loglic map of the Grants Pass quadrangle,
Reeside studied the collections of fossils
made by the writer and reexamined the collec-
tions made by Diller. He pronounced them to
be of Mesozolc age, probably Upper Triassic.

Jurassic system

Galice formation

Distribution and general character.-—The
Galice formatlon was named from Galice Creek,
which rises Just to the north of the Kerby
quadrangle and empties into Rogue River 5
miles farther north. As defined by Diller (5)
the Galice formation included only the slates
and sandstones in the type area, but mapping
by the writers clearly snows that the volcanic
rocks are intercalated with the slates and
sandstones and form part of a continuous cycle
of deposition. Therefore these latter have
been included 1n the formation, which has been
traced by the writers from the type locality
south-westward into and beyond the Kerby quad-
rangle. These sedimentary and ilnterbedded
volcanic rocks crop out over most of the
northeastern quarter of the quadrangle and as
far south as Deer Creek. The maximum width
of outcrop is .3 miles in thils area.
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The formation 1s bounded on the west by
metamorphic and igneous rocks, and 1ts bounda-
ry 1s very irregular in detail. From Deer
Creek southward the Galice formation crops out
in two separate prongs divided by a mass of
periodotite. The eastern prong continues to
the south boundary of the quadrangle and
beyond. It 1s constricted to the vicinity of
0'Brien by the southwestern extension of
Triassic rocks but increases to a width of six
miles at the southern boundary. The western
prong 1s cut out by the westward extension of
the peridotite.

The Galice formation 1s made up of rocks
of many different 1lithologic characteristics
which may be grouped into a lower predominently
volcanic member made up largely of agglomerates,
tuffs and flows and an upper sedimentary member
made up of shales or slates, a small amount of
sandstone and a very few thin discontinuous
layers of grit or conglomerate.

The shaly and slaty parts of the forma-
tion erode easlly so that the areas underlain
by them are characterized by broad valleys of
low relief; the volcanlc rocks on the contrary
tend to stand as bluffs and form a very rugged
terrain, a good example of which 1s the
Craggles, a sharp saw-toothed ridge between
Babyfoot and Carter Creeks.

The structural complexities of these
rocks and the various conditions under which
they were accumulated from place to place
introduce irregularities into this grouping.
In the northern part of the area slates are
interlayered with the volcanlc rocks, but to
the south the lower member contains little 1if
any slate, though stratiflied tuffs are common.
The upper member 1s almost free of volcanic
rocks, but a large percentage of the con-
stituents of the sediments are of volcanic
origin.

Volcanic member.—Although the types of
volcanic rocks are irregularly intermingled
both vertlically and horizontally throughout
the volcanic member and it has, therefore,
been 1mpossible to map any distinctive hori-
z2ons, nonetheless certaln general groupings
have been recognized. The lower part of the
member which crops out from the northern
boundary of the quadrangle to Illinois River,
1s characterized by thick andesitic flows and
flow brecclas, and coarse agglomerates. This
1s overlaln by tuffs and thin flows, many of
which are of dacitic and a few of rhyolitic
composition; many of the intercalated tuffs
are well bedded and water stratified. This
tuffaceous sequence 1s overlaln by dominately
andesitic flows and agglomerates. From north
of Onion Mountain south to Days Gulch the base
of this agglomerate zone 1s characterized by
maroon to rusty-brown scoriaceous lavas; inter-
mingled with this type of lava are irregular
masses of red or brown chert and varied pyro-
clastic material.

The flows of the Gallice formation show a
wilde variety of textural and structural
features. They range in composition from
andesite to dacite and rhyolite. The most
common type 1s a gray to greenlsh-gray, fine-
grailned, porphyritic andesite containing
euhedral phenocrysts of feldspar and horn-
blende recognisable in hand specimens. Under
the microscope the groundmass 1s seen to be a
felt-1llke mass of plagloclase laths; epldote



grains are usually common and chlorite may be
present though in general the rocks are not
mich altered. The groundmass of the aphanitic
type way be glassy; more commonly it is a
glass with scattered needle-1like microlites of
feldspar. The coarse-grained flowa have a
poorly developed dlabaslc texture. Augite is
usually present in this type, and alteration
to epldote and chlorite 1s more common. Many
of the flows have an amygdaloidal structure;
the amygdiles may be filled with calcite,
quartz, chlorite and rarely epldote.

The dacitic flows are light-colored,
fine-grained holocryastalline rocks with a
porphyritic texture. Buhedral fresh-looking
piagloclase, and possibly orthoclase, crystals
about 3 millimeters long and occasional small
crystals of euhedral black hornblende are set
in a trachytic groundmass.

Although some of the rhyolite may be
intrusive into the other volcanic rocks, it 1is
believed, nevertheless, to be a part of the
Galice formation. The rhyolite 1s usually
porphyritic with euhedral phenocrysts of ortho-
clase and quartz in a very fine-grained, light-
colored groundmass. Bodles of this rock are
‘generally quite small.

The fragmental character of the volcanic
breccla of the Galice formation can be dis-
carned only in large exposures either in bluffs
or in long stretches of waterworn osutcrops
along large streams. In small outcrops it can-
not be distingulished from flows; hence it 1s
difficult if not impossible to map along the
strike well exposed brecclia layers which are
known to be hindred or thousands of feet thick.
The brecclas are best seen along Illinois
River upstream from the mouth of Fall Creek.
Here the rocks are mostly dark greenish gray
to gray, and in places purplish to maroon in
color. Where weathering 1s favorable frag-
ments of various shapes, ranging in size from
an inch or less to 5 inches, can be seen
scattered through a dense to fine-grained
metrix. The fragments are chaotically mixed
and some are angular, but many are elongate
rounded bombs with smooth knobby protusions.
Most commonly they have a vesicular structure,
but fragments of dense, fine-grained lava and
of porphyritic lava are also present. A few
bombs with scoriaceous surfaces, and a few
fragments of granitoid rock were found.

Some of the brecclas are flow brecclas
which, except where favorable weathering has
revealed thelr fragmental character, may be
mistaken for flows. Commonly they consist of
masses of small irregular fragments of fine-
grained vesicular and porphyritic lava set in
a green matrix of plagloclase, epidote, and
chlorite and occasionally hornblende. These
masses lie between large fragments of flow
rock.

Well stratified fine- to medium-grained
tuffs are scattered through the volcanic
sequence. They may occur as small lentils
within the coarse pyroclastic rocks and flows,
but more commonly they are assoclated with
thin interlayered, light-colored, dense, platy
flows. Together they form masses a fmndred to
several mindred feet thick that have been
traced for thousands of feet along the strike.
Such masses are common from north of the
Illinois River to south of Little Chetco River
snd are excep*ionally well exposed in the
bluffs of Whetstone Butte.

The tuffaceous rocks are well bedded, the
beds ranging in thickness from a fraction of
an inch to a foot or more. Light-colored beds
are prevalent; light gray is the moat common
color; pale-green, buff and light-red beds are
also common. Medium- and coarse-grained sandy
tuffs are found, but in general the tuffs
range from fine sand to silt. In places the
tuffs are cross-bedded, and occasionally they
show gradational bedding.

The tuffs range in composition from gray
dense rhyolitic tuff through dacitic to green
andesitic tuff. Under the hand lens fresh
feldspar crystals, glass shards, some chlorite
plates, and drawn-out fragments of pumice cen
be seen in the dacitic tuffs. Brief micro-
scopic examination has shown the rock to be a
fine-grained crystal tuff with fragments of
albite, secondary chlorite and epidote. 1In
some of the specimens the grains show rounding
by water.

SQGimentaEZ member.—The sedimentary
member o e Gallice formation 1s made up
largely of slaty shale with subordinate sand-
stone, a 1little grit, and a few thin lenses

of conglomerate. The distribution of these
rock types through the section i1s not definite-
1y known. ©On Rough and Ready Creek and about
two miles to the south, on the West Fork of

the Illinois River, at the contact with the
peridotite the formation is largely sandstone
and grades upward into shale. Diller (5)

found a similar sequence on Graves Creek, 11
miles north of the Kerby quadrangle. Neither
of these localitles 1s known % be the depo-
sitional base of the formation. Where the
formation 1lies unconformsbly on the amphibole
gnelss, careful traverses along the transecting
streams showed slaty siltstone and shales rest-
ing on the gneiss and continmuing for thousands
of feet higher in the formation. No system-
atic distribution of the grits and conglomerates
has been found.

Shale or siltstone makes up the bulk of
the sedimentary member of the formation. It
may be interbedded with sandstone, and in
places, for example along U. S. Highway 199 at
Hayes Hill and north of Dryden, "ribbon™ shales
consisting of alternating black shale and gray
siltstone an inch or so thick can be seen. 1In
general, however, one can traverse the beds of
streams across the strike for thousands of feet
without seeing any sandstones, or at most a few
thin beds less than € inches thick. The shale
is dark gray to black. Where the rock 1s
smooth and polished by stream action it may
appear wassive although fine color and textural
banding 1s not rare. Those bands which range
from a millimeter to a few centimeters in thick-
ness show alternating gray and black layers;
the gray layers may grade from clay to silt
sizes. 1In places the very thin layers show
ptygmatic folding probably formed in the uncon-
solidated mud. Generally individual mineral
grains cannmot be recognized with the unaided
eye and are even seen with difficulty through
the hand lens. The microscope shows the shale
to have an average grain size of less than
0.01 millimeter. Angular crystal fragasents of
quartz, and plaglioclase of an intermediate
composition are the principal identifiable min-
erals. Kaolin and black opagque argillaceous
material 1s very abundant and may mask the
other grains. 8light metesmorphism 1s commonly
indicated by the presence of tiny flakes of
blotite, sericite, and some pale chlorite.



Bpidote and clinozoisite grains are rarely
present. Opaque material seen under the
microscope is probably magnetite, ilmenite or
pyrite, though some of it may be carbonaceous
material,

Carbonaceous layers up to 4 inches thick
have been found in a few places. These layers
are black and have @ sooty appearance in some
places; mare commonly, however, they contain
many carbonized fragments of woody plant re-
mains,

Interbedded with the shales are beds of
sandstone from one to several feet thick. 1In
parts of the formation sandstone may be presemt
to the almost complete exclusion of shale, as
gor example, near the mouth of Rough and Ready

reek.

The fresh sandstone 1s generally gray,
dark gray, or reddish brown. Generally 1t 1is
thick-bedded although rhythmically bedded
strata are present, Almost invarlably the
sandstorie 18 very dense andwoll 1lithified so
that 1s 1s broken with difficulty. Cross
bedding was seep in a few outcrops. Highly
lenticular and local pebbly layers are inter-
spersed through the coarser facles, and the
uniform texture of the sandstone 18 inter-
rupted in places by single or scattered sub-
rounded pebbles. Lens-shaped subangular frag-
ments of black shale up to a foot long are
common at certain horizons. Many beds were
seen which have a large proportion of black
shale fragments up to an inch long and a frac-
tion of an inch wide,

The feldspathic nature of the sandstone
18 clearly recognizable with the hand lens.
Brilliant crystals of plagioclase and quartz
are the most noticeable minerals and the
principal constituents. Fragments of chert
and greenstone can also be recognized but
other fine-grained minerals and rock fragments
are not identifiable. The mineral grains
average about 0.25 millimeters, but the foreign
rock fragments are larger than the mineral
grains.
more 80 in some specimens than in others. In
general the rock fragmeénts show slightly more
rounding than the mineral grainas. The sand-
stone 1s commonly “dirty®, and in all speci-
mens studied the sorting was poor. Although
well lithified the compaction 1s not good,
and were 1t not for the s iliceous cement the
rock would have a high porosity.

Under the microscope the gquartz 1s clear
and free of inclusions. The feldspar has the
composition of andesine or oligoclase-andesine,
but albitic varities have been recognized, and
grains of orshoclase have been found in a few
specimens. The ratio of feldapar to quartz 1is
about 3 to 1, there being from 60 to 75 per-
cent feldspar and 20 to 25 percent quartz.
Other minerals which are present but never
abundant are: sericite, magnetite, bilotite,
chlorite and epidote, sphene, clinozoisite
and apatite, rutile, zircon and garnet, Lithic
fragments include chert, shale, altered diabase
and basic lava, occasional quartzite and rarely
pamice. Of these fragments chert, shale, and
altered basic lavas are by far the most common.
The 1lithic fragments rarely amount to more than
10 percent of the rock.

The strong lithification of the sandstone
18 due to silica cement wiich can be seen as
very finely crystalline quartz surrounding the

Both grains and fragments are angular,

grains and forming strong bonds between them.
Perruginous material in the form of hematite
oommonly 18 seen in the cement and 1s very
abundant in the reddish-brown sandstone. The
sandstone and siltstone could be called gray-
wacke. Carbonaceous strata with plant remains
simfilar to those found in the shale are also
present in the sandstone.

Although 1t has been impossible to follow
any bed of grit or conglomerate for more than
a thousand feet along the strike, a traverse
that crosses a few thousand feet of the sandy
parts of the sedimentary section will disclose
one or more lenses of grit and conglomerate.
The conglomerate is either pedvbly with a sand-
stone matrix, or composed entirely of sub-
angular and angular rock fragments bBound
together by silica cement. Coarse-grained
grits consisting of rock fragments between 2
and S millimeters in diameter are more abundant.
In general the degree of rounding seems to be
greater the larger the fragment, so that the
grit fragments are angular, whereas the con-
glomerate fragments are subangular to sub-
rounded. The fragments are not well compacted
but are strongly bound together with si{lica
cement. Pleces of vari-colored chert, volcanlc
rock, sandstone, and shale are the most common
constituents and are similar to the fragments
found in the sandstones.

Structure.—Distinct parting has been
developed 1n the shales and sandstone of the
Galice formation since deposition. The rocks
are slaty shales rather than true slates,
because their cleavage and degrse of meta-
morphism are not astrongly enough developed to
allow them to be placed in the class of slates
(though other writers including Diller and
Tallaferro have called them siates). The
cleavage i8 falrly good but discontimious, the
planes being intersected by cross fractures
which either cause the rock to break completely
or allow the cleavage to pass on to another
plane. In most places it can be shown that
the cleavage parallels the stratification, dut
on the crest of tight folds it very commonly
lies at an angle to the bedding. It 1likewise
intersects the laminae in cross-bedded struc-
tures.

Several joint systems can be observed.
There 18 usually a prominent joint which trends
more or less parallel to the strike of the beds,
elther parallel or at an angle to the dip.
These Jjoint planes dip to the east or west
depending upon the direction of inclination of
the bedding. Another set of joints normal to
the bedding can be observed dipping north or
south at steep to moderate angles. The usual
northwest-northeast joint pattern holds in the
Galice formation as well as the other rocks,
and is thought to have been the result of
strain prodiced by compression from an east-
west direction. They 1lle more or less at 45
degrees to the bedding. Bedding joints are
common in the massive sandstone.

"Pencil structure®™ 1s common in the shale
on the crest 6f folds and 13 useful for detere
mining the axls of folds. It consists of
short pencil-like prisms due to closely spaced
converging cleavage planes.

Drag folds are common and occur in thinly
bedded sandstone layers as well as in the shale.
In fact, where a sandstone 1s between shale
beds, the shales are more commonly crumpled and



broken, whereas the sandstone 1s folded. Many
drag folds are found on the larger structures;
occaslonally they are broken and pass into
small faults.

The folds seen in good exposures are
typical of the deformation of relatively in-
competent beds. They are small tight struc-
tures, generally asymmetrical and discontinuous,
and tend to have their axial planes dipping
southeast at high angles. Some are slightly
overturned to the west and plunge to the south
at moderate angles.

These rumerous small folds can be traced
for only a few feet and larger folds have
been followed for a fraction of, or at most,

a mile. Both are undoubtedly small plications
on major folds which may have 1lnvolved the
whole formation.

In the absence of marker beds or of per-~
sistent zones of distinctive lithology, 1t 1s
impossible to interpret with certainty the
structure of the Gallice formatlon and hence
to determine 1ts thickness. Any reasonable
interpretation of the facts ascertained in
mapping the formation over a distance of S50
miles from Rogue River to the South Fork of
Smith River indicates that the volcanic member
1s about 10,000 feet thick and that the sedi-
mentary member is at least 15,000 feet thick.

Age and correlation.—The Gallce forma-
tion was assigned an Upper Jurassic age by
Diller (5) who correlated 1t with the Mariposa
formation of California on the basis of 1its
fossil fauna. Tallaferro + (15) has correlated
it with the Kimmeridgian of Eurpoe. The forma-
tion rests with angular unconformity on the
amphibole gnelss. The gnelss, whatever its
age, has been subjected to a perlod of dynamic
metamorphism that was not experlienced either
by the Galice or the Dothan formations. 1In
both the Kerby quadrangle and the Grants Pass

quadrangle to the east, the Galice formation
of the Applegabe grou We&&%ﬁﬁ
gin{Is in thrust-fau contact with t t
§§I£§;I§:§ndAmetasedimentary rocksgl, The Gallce
ormation may comprise the first deposits that
accumulated on these rocks after they were
highly folded. As the Galice formation and
the Dothan formation are nowhere in contact
within the Kerby quadrangle, no new direct

evidence as to thelr relationship has been
observed.

Dothan formation

Distribution.—The name Dothan formation
1s retalned In this report for the sedimentary
rocks that were mapped in reconnalssance by
Diller (7) from their type locality near Dothan
post office on Cow Creek, Douglas County, south-
westward Into the northwestern corner of the
Kerby quadrangle. Interlayered with the sedi-
ments are irregular tabular bodies of altered
basalt flows. This assemblage of rocks extends
along the western border of the quadrangle
from 1ts northern to 1%s southern boundary;
according to Butler (2) it extends westward to
the Oregon coast. On the east these rocks are
bounded by varlious intrusive and some gneiss;
peridotite cuts them out in the southwestern
corner of the quadrangle, and in the north-
western corner of the quadrangle they are
separated from the rocks of the Knoxville
formation to the west by serpentine and intru-
sive dlorite except where all these rocks are
burlied beneath a southern prong of Tertlary
conglomerate and sandstone,

These sedimentary rocks can best be
studied in the canyons of the Illinois and
Chetco Rivers, but they are also well exposed
in the bed of the North Fork of Smith River,
where they are accessible by road. Sandstone
makes up about 40 percent of the formation,
3hale close to 30 percent, chert 10 percent,
and conglomerate about 5 percent.

The sandstone 1s very hard and massive,
Rarely can bedding be discerned in 1it, and it
breaks into irregular blocks. Fractures pass
through the sand grains. The rock 1s commonly
cut by many narrow veinlets of white quartz
which about % inch wide are irregular in
course, and have no systematic arrangement.

In weathered exposures the sandstone 1s straw-
colored to reddish brown, but on freshly broken
surfaces 1t 1s typlically light gray to greenish
gray. On close examination the rock 1s seen

to be speckled, poorly sized, and fine~ to
medium-grained. In places the sandstone 1s
coarser grained (3-5mm.) and 1s a grit. With
the hand lens fresh angular plagloclase.crystals
and angular to subangular quartz grains can be
distinguished, generally in greater amount than
the sum of the other constituents. Some specil=-
mens contaln many shale fragments; pleces of
chert and volcanlc rock can also be recognized.
Greenish chloritic material 1s common as inter-
stitial material, and flakes of blotite can be

seen. The constituent grains are cemented by
sllica. 8uch a rock 1s commonly called a gray-
wacke.

Evidence of the beginning of recrystalli-
zatlion under strong dynamic action 1s found in
parts of the sandstone, and consists of an
abundance of sericite aligned in a common
direction. The microscope may reveal sericite
between the grains, and some of 1t appears
under the hand lens to be growing out of the
mineral fragments. Blotite flakes give further
evidence of recrystallization, and the align-
ment of these minerals gives the rock an
inciplent schistose structure. The recrystalli-
zation has not progressed to the stage where
the plagloclase or quartz are affected.

It 1s 1mportant to note that under the
microscope thin sections of sandstone of the
Dothan formation are identical in appearance
with sandstone from the Galice formation, in
that they show the same degres of engularity
of grains, poor sorting and compaction, excel-
lent cementation with silica (and sometime
hematite), fresh plaglioclase and similar com-
position. Furthermore, the same accessory
minerals in both rocks can be found in the same
proportions. In brief, the sandstones 1n the
Dothan and the Galice sediments are both typlcal
arkosic sediments of the graywacke type.

Shale is less common in the Dothan forma-
tion than in the Galice. It forms interbeds
between the massive sandstone layers and 1s
usually assoclated with.chert lenses and
basaltic lava. It 1s black to dark gray,
usually somewhat massive, and 1la cks well~
defined bedding. In places 1t 1s hard and
brittle but nowhere seems to show the degree
of 1lithification of the slaty-shales of the
Galice formation. The shale 1s commonly a
microcrystalline argillaceous rock although
in places 1t may be sandy. Where 1t occurs-as
thin interbeds between massive sandstone layers,
it 1s usually strongly sheared. As 1n the :
Galice some shale beds are distinctly carbe-
naceous and carry carbonized wood fragmests,



Conglomerate rarely occurs in the Dothan
formation within the Eerdby quadrangle. There
are a few pebbly lensea in the sandatone but
they are rare. The conglomerate lenses are
like those in the Galice.formation,.

Chert lenaes are dommon in the Dothan
formation. They are not confined to one
horizon, but where one lens 1as present there
are likely to be othera. They are rarely more
than 300 feet thick or a quarter of a mile
long, and are interbedded in the sandatone but
usually have a little shale associated with
them, moat often at their base,

The chert 1a dense and cryptocrystalline.
It 1s commonly light gray or cream=-colored but
occasionally has a greenish tinge. Some of 1t
ia pink to reddish, Rarely is it dark gray to
black, The chert ia commonly fractured and
filled with narrow veinlets of ailica. The
rock ia generally very maasalive,

A distinct stratigraphic horizon of
basaltic lava lies at the top of the Dothan
formwation within the Eerby quadrangle. It
cropa out continuously along the diorite con-
tact from the valley of the Nocrth Fork of
Silver Creek asouth to Tincup Creek and spottily
from there to ita moat southern exposure on
the east aslope of Johnaon Butte. Several other
amall lentils of lava in the sandatone are
acattered through the reat of the Dothan forma-
tion north of Tincup Creek.

The basalt weathers to varioua shades of
green or, ag on the ridges to the north and
south of Tincup Creek, a reddish-brown color,
not unlike the color of weathered peridotite.
In places 1t 1a aphanitic and looks like green
cher%. The weathered surfaces have a blocky
appearance in many places and some appear to
be flow breccias, Well developed pillow
structure can be seen in the mase of lava which
oropa out on the ridge juat weat of the bead
of Yukon Creek,

In the hand specimen a fresh asurface of
basalt 1a greenish and fine-grained, and may
be porphyritic. Some specimens are alao
amygdaloidal with aspherical amygdulea 1 to 3
millimeters in diameter; the emygdulea common-
ly are filled with white chalcedony, or green
crystalline epidote or chlorite. Plagloclaase
crystals about a millimeter long, light-
greenish uralitic hornblende, and in some
apecimens, dark-green to black atubby pryoxene
crystala are visible with the hand lena. Small
apecks of magnetite and not uncommonly grains
of epldote and greenish microcryatalline
chloritic material can also be seen.

The lava 1a sheared in places to a dark-
green phyllitic rock which occasionally has a
aerpentinous appearance. Along the contact
with the ®"diorite", the basalt 1s altered to
a achiastose rock or tranaformed to a light-
colored, fine~grained rock aimilar to a fine-
grained diorite.

Structure.—The atructure of the Dothan
formation, 1like that of the Galice, is the
moduct of great tangential compression. Being
dominantly a sandatone formation, it has reacte
ed to theae forces more competently than the
alates of the (Galice formation. Faulting
apparently ia more common in the Dothan., The
small acale 1soclinal folding which character-
1z2es the alatea of the Galice has not been
observed in the Dothen formetion, though tight

folds with successive axial planes leas than
1,000 feet apart have been mapped on the
Illinoia River near the mouth of Klondike Creek
and on the Chetco River at the weatern edge of
the quadrangle. Drag folds are not common,
though they have been obaerved in the shale
interveda., Where a relatively thin shale bed
1s confined between thick massive sandatone
members, it 1s usually much crumpled, broken,
and sheared,

The foldas are of small amplitude, short-
rarely exceeding a mile in length but aligned,
and tend to plunge to the asouth. Only one
large folded atiucture, sn anticline in the
North Foik of Smith River near Sourdough, has
been foliowed for any diatance. On the limba
of this fold, which may be cailed the Sourdough
anticline, are small anticlinea and aynclines
which have the character of drag folda. It is
quite posalble that there are other folds aimi-
lar in magnitude to the Sourdcugh anticline,
but the absence of good marker beds and the
difficultieas of the terrain have made it
imposaible to map them.

The deformation has been more severe in
the northern parta‘of the belt of the Dothan
formation than in the central part, between
the Illinois River and Johnaon Butte, where
the beds are inclined at moderate angles or
are flat lying. BEven here, they are consaidera-
bly diasturbed, however, for altitudea change
rapldly acrose the atrike, indicating very
small, fairly flat folda. To the north and
aouth, however, the beds are inclined at
moderate to steep angles and the folds are
compreased zmch more cloaely.

As previously mentioned, bedded atructurea
are difficult to ascertain, but prominent joints
that seem to be parallel to the. bedding are
common. In addition there are prominent cross-
joints like those in the Galice formation.

Slaty cleavage 1s not a feature of the
shalea, though a pseudoclevage--probadbly due to
movement in the massive confining beda--is
developed in a few places.

Thickneas.—~—Becauae of lack of marker beds
and structural data 1t is difficult to estimate
the thickness of the Dothan formation. Further.
more, the weatern 1limit of the formation does
not 1lie within the quadrangle and the easatern
1imit may not be at the top of the formation.
It can be assumed, however, that the beds
exposed in the Chetco River sre nearly flat
lying, because only gentle folding would allow
one horizon to remain at the surface for
several miles in a direction normal to the
atrike. Here, then, the formation muat be at
least 3,000 feet thick, for there i1s that mch
relief and the Dothan cropa out from top to
bottom. As this part of the section i1s near
the top and close to the eastern margin of the
formation which extends many miles to the
northwest, 1t 1s not unreasonable to assume
that an equivalent thickneas lies benesth the
horizon at the river level. Therefore, we may
with safety eatimate that the Dothan is from
5,000 to 7,000 feet thick. Diller (8) eati-
mateas the thicknesa of the Dothan formation in
the Riddle gquadrengle to Ye from 5,000 to 6,000
feet,

In general the basalt along the eaatern
contact 1a gently inclined and it appeara thick-!
er than i1t actually 1s. The thickneas of the
basalt here variea between 1,000 and 2,000 feet,



stratixrashic position and age.—There
bas been much discussion of the stratigraphic

position and age of the Dothan formation. If
the reader is interested in the controversy he
may read the literature to which references
Iouderback (10), Ward (16}, Diller (5, 6, 7,8),
Epowlton {9}, Tallaferro (15) are given. No
fosslls have been found in the formation
within the Kerby quadrangle. Mapping of the
quadrangle has proved that the Galice formation
rests unconformably on gneiss in the north-
eastern part and that the Dothan formation 1s
in fault contact with simiiar gneiss in the
southrestern part of the quadrangle. Ko other
new atructural or stratigraphic evidence perti-
nent to the problem has been found. Howhere
in the ¢quadrangie have the Galice and Dothan
formations been seen in contact. TUntil new
and convincing paleontological data are found
or until sufficlent systematio mapping of the
type localities of the two formations and the
intervening terrain is done, the writers think
it beat to follow the conclusions of Diller,
namely, that the Dothan 1s younger than the
Galice, and 1s equivalent in age to the
Freanoisorn group of the Coast Ranges of
California. The lithologic aimilarity of the
Dothan and Franciscan can be attested to by
the writers.

Late Jurassio or early Cretaceous intrusive rocks

Intrusive igneous rooks occupy more then
helf of the Kerdy quadrangle, and a belt of
these rooks 15 miles wide crosses the quad-
rangle from north to south. They are varied
in textureé and structure and range in oompo-
aition from ultramafic to daoitio. Where
dcourring together they form heterogeneous
mixtures and the relationships of one to
another . are of'ten, in doubt. The problem of
the geheais of thls complex petrographic
assemblage oannot be splved until more detalled
study has‘been made. In assigning relative
agea to the various rook types where croas-
outting relatiopnships are lacking or are
ambiguous, the writer has set up a sequence
based on a widely held petrologic concept,
nemely, that in any region igneous intrusion
progressively changes from basic to asilicilo.
This expedient 1s used as the moat favorable
working hypothesaia.

Ultramafic rocks

Peridotite.—Peridotites are medium-
grained rocks, conalsting of olivine with or
without other mafic minerals. They are some-
times called ultramafic rocks, a term which
implies essentially a high proportion of mag-
nesium and iron. Peridotites of various compo-
sitions are designated by variletal names; a
type containing more than 95 percent olivine
and 1little or no pyroxene ia called dunite;
whereas a variety with more than 95 percent
pyroxeane 18 called pyroxenite. The moat
common variety of peridotite in the Kerby
quadrengle containa from 5 to 95 percent of
the orthorhomblc pyroxene, enstatite, and 1is
called aaxonite. The ultramafic rocks as a
whole are commonly called serpentine by the
prospector and geologist alike, because they
are more or less altered to minerals of the
serpentine group. ‘This praotice bas been
follomed in all the previously published
geologic maps of southwestern Oregon. In this
report, peridotite is used to denote all rocke
of the group whose general physical appearance
still resembles that of the original rocks.

It was impractical to map neparatel} the
different varileties.

More than 2285 square miles, or alight
more than one quarter of thé area of the K
quadrangle, 1s underlaln by peridotite. 1T
largest body extends from the edge of the
Illinois Valley westward a distance of ten
miles along the southera boundary of the
quadrangle; to the north it widens to 13 =z
in the latitude of Hawks Rest and Josephin
Mountain, where it forka. The eastern for
continues northward with diminishing width
near Squaw Mountain, where the rock 1s mar
locally ag serpentine, but about 2 miles
farther north it 1s mapped as peridotite,
thence continues as two parallel strips nc
northeast to the northern boundary of the
quadrengle. The western belt 1a discontin
but the numerous bodies of peridotite and
eerpentine that occur at intervals in a nc
northeast direction to the northern bounds
of the gquadrangle are probably part of a ¢
continuous sheet which has been cul out he
and there by later igneous intrusion and
subsequent erosion. This great body of
peridotite will be called the Josephine
peridotite sheet.

Weathered peridotite 1a characteriati
buff to rusty red; the dunite variety is
commonly buff, and the eaxonite becomes re
with increase in pyroxene content. As the
8011 on peridotite 1a uaually thin and veg
tation is sparse, areas underlain by peric
are distinctive. Everywhere the peridotit
cut into blocks by numercus jointa. heet
or reticulate Jjointing la dominant in plac¢
but generally the joints are apparently
patternless and irregularly curved.. The
surface of a peridotite terrain 1s strewn
either with blocks and acattered piles of
blocks projecting through a scant, maroon-
colored soil or, with accumulations of shc
sized pellets of iron oxide. Tufts of sq
grass are common, and in wet spots luxuri:s
growths of pitcher plants are almost diag-
noetic.

In weathered outcrop the dunite may t
smooth and even-grained, like a medium-gre
sandatone, with an occasional black grain
chromite or magnetite. Saxonite surfaces
similar except that the aurface may be th!
studded with 2 to 5 wm. crystals of ensatat
In places the enstatite crystals may be s¢
large and thick that they make a rough sw
thus grading into a pyroxene-rich saxonite¢
even in pyroxenite. On Pearaoll Peak thé
aaxonite 1s coarse-grained and cleavage p.
of pyroxene an inch 1long can be seen shin!
in the sun. Dunite or pyroxenite may oo
anymaere within saxonite as irregular bod:
Occasionally they are rudely layered. Di
lets of dunite end pyroxenite out the sax:
and each other. Concentrations of chromif
are described elsewhere in this report.

Freshly broken peridotite ranges fro:
water-green or yellowlsh-green vitreous r«
to greenish-black felt-1like rock dependin
the degree of aerpentinization. Light-co,
peridotite 1s but 1little altered; whereas
dark-colored rook is almost completely al
to a felt-1like maas of antigorite. The

h clea;ego of the pyroxenes 1a easily seeén

the fresh rocks and 1s diascernible even 1)
highly altered ones.



Rxamination of .the map ahowa that
peridotite and serpentine are widespread in
the Applegat® group and within the volcanic
member of the Galice formation, but are
sparingly present in the sedimentary member of
the Galice and apparently absent in the Dothan
formation. The distribution of the serpentine
in the Applegate group, as for example on the
west slope of Alder Mountailn, suggests that
the two are interlayered.

Ita distribution in the volcanic rocks of
the Galice formation merits discussion. S&pen-
tine areas 30 or 40 acres in extent are
acattered through these volcanic rooks, and
oiitérop areas of one or two acres have been
found but not plotted. Some of the areas are
lenticular, others have a rectilinear outline.
They may occur at intervals along the strike
of the formation, suggesting that they are
parts of larger once continuoua sheets which
are 8o thin in places that their croppings are
loat or have been complicated by faulting.
Many of them have random distribution. That
not all the bodies of ultramafic rock in the
Galice formation are of th s character, how-
ever, can be seen in the walla of the canyon
of upper Habyfoot Creek. Here a nearly hori-
zontal body of serpentine croaaes the canyon
and rudely semi-circular cross section of the
maaa can be aeen in both walla. It seems
apparent, however, that in general the
ultramafic bodies within the Galice formation
are thin, roughly eonformable, and tabuylar with
irregular boundaries in plan.

The tabular stmicture and conformable
relationships of the peridotite sheet exposed
along Josephine Creek can be seen in many
placeas. The tabular form is beat aeen when the
mas8s of peridotite capping County Line Ridge
near Pearaoll Peak 1s viewed from the asouthwest.
The conformable contact of the peridotite and
the Galice formation 1s exposed near Whetstone
Butte and the conformable contact of the
peridotite with the Dothan formation 18 well
exposed in the canyon of the North Fork of -
Smith River. Along the upper reaches of Todd
and Briggs Creeks the contact of the amphibole
gnelaa and the peridotite shows a alight angu-
lar relation, and near Chetco Peak the well
exposed contact showa an angular discordance.
The interpretation of the atructure of the
Josephine sheet that beat explain® all the
knomn facts 1a the assumption that the peri-
dotite waa intruded aa a great sheet and came
in nlong planea of weakmess. In places 1t
. followed the unconformity between the amphibole
gnelaa and the Galice formetion; elsewhere it
followed the contact between lithologlcally
different membera of the Galice formation or
other bedding planes and joint planes. Hence
the sheet doea not occur at one horizon but ia
maltiple, compoaed of several connected layers.
Furthermore any layer may jog up or dowmn from
one horizon to another. There 1a evidence that
it was folded during and after consolidation,
and waa involved in the faulting which waa the
last phase of isoclinal folding.

The thicknesas of the aheet 1a to be
measured in thouaanda of feet but probabdbly does
not exceed 15,000 feet.

Cobbles of peridotite are found in the
Horaetown formation, and 1ller {8) ahowa peri-
odtite (serpentine) cutting the Enoxville
formation to the north in the Riddle quad-
rangle. The peridotite, therefore, 1la believed
to be of late KEnoxville age.

g%xouite.—mkeleta of pyroxenite an
Inch or n width cut the peridotite maaaes
in many places. HNarrow dikes a few feet in
width are alao found, and several small mappas.
ble maasea of pyroxenite with or aithout peri.
dotite occur as roof ‘pendants in the diorite,.
Three of these which are from 0.5 to 1 mile
long and upwarda of 0.25 of & mile wide are
found in the diorite in the vicinity of the
Chetco River; two other amaller onea were
mapped weat of Gold Basin.

. The pyroxenite 1a a dark green,coarsely
cryatalline rock with large (S}B to 1-1/4 inch)
tryatala of green pyroxeme a milar in appear-
ance to that in the saxonite. Generally 100
percent of the rock ia pyroxeme, but occasion-
ally a gray feldapar occurs interstitially and
large magnetite grains are commonly aaaoclated
with the feldspar. These patches are irregular
in outline and the feldapar content 1s usually °
small but in a few places 1t may be aa much aa
25 percent. '

Serpentine.~—The rocks mapped aa aerpen=
tine are those peridotite masaea or parts of
peridotite maaaea that have been so completely
altered to minerala of the serpentine group
and sheared {owi to the atructural weakmesa
of these minerals) that the rooks are distinc-
tive in outcrop, and readily distinguished fram
the leas-altered and lesa-deformed peridotite.
The prcoapectora sometimea call the rock
%sliokentite.® Such material 1a found in major
fault zonea that cut acrvas or follow the
edges of the larger peridotite bodies; in
places 1t also makes up the whole of a thin
sheet which has been completely crushed by the
fault movement. A good example of the former
condition 1s found in upper Josephine Creek
and of the latter west of Onion Mountain.
Folding haa been so intense throughout the
rocks that any thin sheet of peridotite may
have been crushed and altered to serpentine.

In some plages younger 1gneous. rocks have
intruded peridotite and intemaely aerpentiniszed
it nearby. This material haa been crushed by
later movements. A good example 1s near

McEee Cabin.

Outcrops of the moat intensely deforwed
serpentine are greenish gray. Such material
ia cut by lanumerable slip surfacea matted
together to form plaits which are braided on &
larger acale. The plaita curve around acatter-
ed blocks of unsheared felt-like aserpentine
that la usually dark greem to black in color.
In slumped outcrops this material forms a mass
of flakes and lumps altered almost white, amd
acattered through it are the blocks of un~
sheared serpentine, now weathered on the aurw:
face to a rusty red. Leas intensely sheared
serpentine ias cut by many slickemalded planea
of movement, and is characterited by curved or
bellied polished surfaceas. The rock may dbe
honey-~colored, green to dark green or even
black. The lighter colored pieces have a
waxy to horny luster, and are commonly truns-
lucent,

Olivine gabbro

It has been possible to outline a body of
olivine gabbro within the hornblende diorite
with a fair degree of accuracy, and further-
more to map coarse-grained and fine-gralned
facles of this body. The boundary between the
two facles can be followed with —elative ease,
but the contact between the fine-grained facles

10 ©of the gadbbro and the diorite can be determined



‘with certainty only where outcrops are good
‘enough to permit the recognition of the small
grains of :ollvine which serve to distinguish
~pbbro fmm diorite in hand specimen,

Near: York Creek, on the Illinols River
tuil typical coarse-grained gabbro 1s exposed,
It is’ a dark rock with a gabbroid texture that
varies from ccarse- to medium-grained. .On
weathered surfaces it 1s gray with rust spots
due to weathering of the pyroxene. On fresh
surfaces the feldspar 1s white to bluish
‘plagloclase and interstitial with 1t are part-
ly altereéd anhedral pyroxene, and brown olivine
‘as small yellowlsh crystals. Occasionally the
‘pyroxene 18 completely altered to uralite, and
in some specimens uralite can be seen rimming
_fresh crystals of pyroxene.

- On good exposures the proportion of mafic
minerals varies greatly from place to place,
and there are parts of the rock that are almost
all feldspar with but 1ittle pyroxene and no
olivine. This rock called anorthosite, 1is
coarsely crystalline and on broken surfaces

the large crystals of bluish-gray feldspar

show broad .cleavage faces with prominent twin-

ning bands.

The contact between the coarse-grained
gabbro and the. fine-gralned facies isg fairly
sharp. - The latter facles varies, however,
from fine- to medium- grained, 1s dark-colored
and the feldspar has a distinct bluish cast,
The fine-gralned gabbro and the contiguous
diorite are similar in texture but 1n hand
specimen. the gabbro is distingiished by an
abundance of olivine as small (1 millimeter)
brownish-~yellow crystalas. The pyroxene may
be easily mistaken for hornblende because it
is always accompanied by a little hornblende.

Under the microscope the texture of the
gabbro.1s typlcally hypidiomorphic-granular.
The grain size of the coarse varilety 1s 3 to 4
‘millimeters; that of the fine-grained type
averages 1 millimeter. The plagioclase 1s
bytownite (Abgs.zg) and occurs as large sub-
hedral crystals that make up 50 to 65 percent
of the rock; it 1s fresh, clear, and twinned
according to both albite and pericline laws,
Anhedral grains of hypersthene and augite are
interstitial with the plagloclase and make up
5 to -over 20 percent of the rock. Both min-
erals are replaced in part by green hornblende,
which also varies in amount. Magnetite 1s.
common (5 - 10 percent), and 1s invariably
assoclated with the hornblende. Pleonaste
also 1s common, and 18 found with and replaced
by magnetite. The original olivine content
‘was commonly less than 10 percent, and the
olivine 1s invariably—1f not completely—
altered to serpentine.

Metagabbroic complex

Several bodles of dark-gray gabbroic rock
occur elther within the peridotitd and ser-~
pentine or as a streamer-like bodies adjacent
to the peridotites. 1In general they are poor-
ly exposed. - ‘Judging from small croppings and
scattered float, they differ considerably in
mineralogical composition and texture, but all
of them are holocrystalline rocks which under
the microscope are seen to be much altered.

In places they have been cut and may be partly

altered by later dlorite but the diorite
bodies are too small and intricately intruded
to be mapped separgptely. Augite, which is
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.cotmmon to all the metagabbro bodies is usually

present as relict cores surrounded by fibrous
green uralitic hornblende or actinolite.

- Original olivine has been altered to serpentine

or hornblende, and 1n some instances to biotite.
The feldspars may be cloudy, or partly or
completely altered to zolsite and calcite. It
is obvious that some of the gabbro 1s younger
than the peridotite, and that some of the
gabbro 1s cut by diorite. The relationship of
the olivine gabbro to the metagabbro is not '
revealed by fleld evidence.

Dolerite- and related dikes

Fine- to medium-grained white .or dark-
colored dikes cut the peridotite and serpentine
but are less commonly found cutting other near-
by rocks. The dikes are rarely more than a
score of feet wide or more than a few mndred
feet long. . Most of them have not been mapped,
but a few that attain widths of over 100 feet
and lengths of 500 feet or more have been
plotted. The dikes appear to be localized
along zones of shearing in the peridotite and
serpentine., Commonly they are tabular though
some have very Iirregular shapes. Some of the
dikes appear to pinch 6ut in depth and become
1solated masses or “knockers®™ in the sheared
serpentine, - Thelr long dimension usually trends
northeast, parallel to the regional structure.
Some of them are fairly flat lylng and sill-
like in character. None of the dikes show any
contact effects other than slight baking in a -
few places and the production of a narrow
serpentine selvage in the peridotite.

The dark-colored dikes have a dioritic
composition, and eilther a diabasic or inter-
sertal texture. - They consl st of about equal
amounts of subhedral interlocking crystals of
plagloclase that surround irregular but .squar-
ish crystals of pyroxene - either dark-green
augite or plgeonite - together with 5 to 10
percent of titaniferous magnetite, or ilmenite
or both., Now, however, the feldspars are more
or less altered to saussurite, the pyroxenes
to a fibrous uralitic varlety of hornblende
and the ilmenite to leucoxene. Some of the
diabase contains a bladed brown variety of
hornblende that seems to be primary, but no
evidence of olivine could be found.

Other dark-colored basic dikes may be
ircluded in this group.

Short simocus dikes and niggerheads ‘com-
posed of a dense fine-grained white rock dre

.common and conspicuous features of shear zones

in peridotite, and rectilinear dikes of the
same. rock are less commonly seen in the un-~
sheared peridotite. The dlkes are usually
less than 2 feet thick and the niggerheads

less than 2 feet in dlameter. Some of the
dlkes are so fine-gralned that the constituent
minerals cannot be resolved under the micro-
scope, whereas in others diposide, wollastonite,
garnet-zolsite, and chlorite have been recog-
nized. In many places the white rock 1is
assoclated with diorite, but this 1is not
universal. In a few places, as for example at
the Oregon Chrome mine (42), it grades into
the diorite by gradual gain of recognizable
feldspar and of dark-colored pyroxene. These
dikes are umsually.rich in calcium, and it 1is
belleved that they represent the end product
of the dlorite magma and that the abnormal com-
position 1s due to the loss of constituents to
the peridotite by the hydrothermal action of



solutions accompanying the diorite. The as=
soclation, appearance, and composition of this
rock are similar to the rodingite found in
New Zealand. Not to be confused with the
rodingite type rock are "blow-outs®™, irregular
areas of a few undred square feet of deli-
cately banded chalcedonic sllica; these sili-
ceous bodies invariably occur in highly
fractured and serpentinized peridotite.

As all the dikes cut the peridotite and
have inclusions of serpentine in them, they
are later than the serpentine and peridotites.

. ‘Although they are associated with the ultra-
mafic rocks, they are not belleved to be
differentiates from them. Thelr relationship
to the olivine gabbro and hornblende diorite
is not clear.

Hornblende diorite and related rocks

Distribution.~Hornblende dlorite and

related rocks occupy a belt about 23 miles

. long and 5 miles wide in the northwestern
‘quarter of the quadrangle. They are bounded
on the west by the Dothan formation and on
the east by ultramafic rocks, the amphibole
gnelss, and the volcanic member of the Galice
formation. The mass 1s structurally, textur-
ally and mineralogically complex. Over half
of 1t 1s composed of hornblende diorite and
there 18 considerable hornblende-hypersthene
gabbro. A roughly elliptical body of olivine
gabbro, which has been described above, 1s
enclosed within the diorite north of the
Illinois River. A small irregular body of
granodiorite intrudes the diorite, and also
forms a reentrant into the peridotite in the
vicinity of Oak Flat; a large dike of grano-
diorite porphyry cuts the diorite at Pine
Flat on the Illinois River. Large irregular
sporadic masses of pegmatitic hornblende
diorite occur in the southern half of the
diorite body. Aplitic, and less commonly acid
pegmatitic dikes cross-cut the diorite in a
number of places,

A small elongate intrusion of bilotite-~
hornblende diorite about 3-1/2 miles long and
1-1/2 miles wide intrudes the main peridotite
body in the southern part of the gquadrangle
west of Mud Springs. It, in turn, 1is intruded
by a light-colored, fine-grained rock which 1s
probably related to the dacite porphyry.

Other small intrusions . of diorite, coarse
hornblende diorite, and metagabbro cut the’
peridotite in the vicinity of Diamond Creek at
the south boundary of the quadrangle. A small
body of diorite cuts the Applegate group south
of Page Mountain im the southeastern corner of
the quadrangle.

It was not practicable to map all the
varieties of the basic and intermediate intru-
slve rocks. Only those types that could be
readily distinguished in the field were differ-
entiated in the mapping. They are the olivine
gabbro, the diorite rich in hornblende and
pyroxene, the pegmatitic diorite, and the
granodiorite,

Hornblende diorlte.—The hornblende
diorite which probably makes up the bulk of
the igneous mass is characterized by a wide
variation in texture and structure, mch of
which may be seen within the confines of an
average-sized outcrop. Gnelssic structure 1s
common, and on Little Chetco River the diorite
merges into the amphibole gneiss through a

12

- 60 to 75 percent of the rock.

transitional zone of 1lit-par-1it strmecture.
Strong banding is found at places within the
diorite. Among the smaller structures a
radial arrangement of crystals was noted. The
texture varies from fine- to medium-grained .
(the medium-grained being the more common,)

and the color varies within a hand specimen
from light gray to greenish black, depending
on the hornblende content. The textural and
mineralogical variations give to an outcrop
elther a banded or mottled appearance. Under
the microscope the average rock exhibits a
hypidiomorphic-granular texturg and consists
of about 50 percent plagloclase, 45 percent
hornblende, and about 1 percent quartz. The
plagioclase 1s zoned and the zones range in
composition from labradorite (AbSB) to

andesine (Abgy). - Magnetite and ‘apatite are the
common accessory minerals. Alteration 1s
varied, the products being chlorite, actinolite,
kaolin, zolsite, and hematite. Few of the
crystals are euhedral, but some of the larger
hornblende crystals polkilitically enclose
rounded grains of plagloclase.

.This rock grades. into a facies even richer
in hornblende which has been observed at places
throughout the mass. The facles contains mag-
netite and the plagioclase 1s usually a calcic
1abradori}e. ’

.Gabbro.,—The average specimen of gabbro
1s holocrystalline, medium-grained, and dark
gray. The light minerals are slightly in
excess of the dark minerals. The feldspar
generally has a distinct bluish cast. Anhedral
to subhedral, black to very dark-green horn-
blende and pyroxene are intergrown with the
plagioclase. The lustrous black pyroxene 1s
always rimmed with dark-green to black horm-
blende. Where intergrown with pyroxene the
hornblende 1s anhedral, but it i1s not umsual
to find specimens in which black hornblende
occurs as euhedral prisms. In such specimens
pyroxene appears to be absent. Quartz 1s rare,
and where 1t occurs there 1s also a little
bilotite. : '

Fresh calcic plagioclase makes up about
The composition
is fairly uniform and is within the labradorite-

" bytownite range, the albite molecule ranging

from 25 to 45 percent, and being most often
Abzg. ~About 25 percent of the rock 1is com-
posed of the pyroxene minerals hypersthene and
augite. Both minerals occur commonly in the
same specimens, with the hypersthene being
slightly more abundant. Hormblende 1s ubiqui-
tous and is invariably associlated with the
pyroxene 1t replaces. In some specimens
primary hornblende, which is not the pale-
green, fibrous, uralitic variety, completely
encloses the pyroxene. It usually makes up
less than 10 percent of the total rock. Mag-
netite 1s not abundant (less than 10 percent).
A small amount of primary quartz 1s found in’
the rock, an umisual mineral for a rock of this
composition. '

Pe titic hornblende diorite.-Large
irregularly shaped bodies of pegmatitic diorite
are concentrated in the southern end and proba-
bly also near the roof of the dlorite mass.

The rock shows a wide variety of textures and
structures, including comb structure, but 1its
distinctive feature 1s the presence of large
prisms, commonly 2 to 4 inches long, of black
or dark-green hornblende. The largest crystals
seen crop out in the NW} sec. 26, T. 38 8.,

R. 11 W., south of Johnson Butte, where the



¢ryatals commonly measure 2 feet in length,
‘Tae amount of hornblende varies, but generally
wakes up leéss than half of the rock. Associ-
ated with the hornblende are augite and partly
sarssuritized labradorite, enclosed in and
interstitial with the hornblende. The minor
accessory minerals are magnetite and pleonaste,
mbich meke up about 2 percent of the pegmatite
and are characteristic constituents. Some of
the pegmatites carry a 1little hyperathene,
partly serpentinized olivine,. and in places
some sulphide minerals.

Onelssic migmatite.—Under this name are
grouped a large wumber of xenolithic blocks
ranging in outcrop area from a few acres to
ag »Mich as a square mile. The larger areas
are commonly called roof pendants. They occur
at all deptha within the expcsed part of the
intrusive, end are of two types - blocks of
amphibole gné&lass that are ascattered through
both the diorite and the peridotite, and
blocks of chlorite, actinolite, and hornblende
schists enclosing remnants of peridotite that
are found only within the diorite. Both types
are common in the area between Soldiers Creek
and Vulcan Peak, and both types are character-
i1zed by gnelssic structure.

The amphibole gnelss found within the
peridotite in outcrop resembles the other
gneiss in the area, except that occasionally
the hornblende seems to have recrystallized
into larger prisms. Where 1t 1s found in the
diorite, the gneiss 1s commonly injected by
the diorite, and cut by small diorite dikes.
There has been interaction between the con-
stituent minerals of hoat and intruding rock.

An excellent example of a roof pendant
of peridotite in diorite, and the resulting
migmatite extends through a sharp ridge at
the bead of Nome Creek. This body 1s approxi-
mately one-balf mile long, 500 feet thick at
the creat of the ridge, and wedges out 900
feet down tHe dip. Partly serpentinized
peridotite contains lenticular masses of talc
and denae massive chlorite achiat that lie
approximately parallel to the original struc-
ture in the peridotite, which strikes N. 10° W.
and dips -65° NB. The pendant is surrounded
by a thick ocontact zone of chlorite-actinolite
achist with a achistosity that strikes north-
west and dipa northeast. The hornblende
diorite at the schist contact 18 fine-grained
and cut by mumerous quartz veinleta. At
Chrome Butte the peridotite has been shattered.
The fractures are filled with talc, chlorite
and actinolite, and the adjoining hornblende

,?n.ﬂ.-tc contains inclusions of dunite seamed
ith chlorite and rimmed by radiating horn-
blende crystals. There are also coarse
chlorite schiats that contain remmants of
unaltered dunite.

That these bodies may be related to the
pegmatitic hornblende diorite 1s indicated in
the M#}, sec. 32, T. 37 S., R. 10 W., where
from east %o west the following zones of min-
erel assoclation are seen: hornblende diorite
-grades rapidly to coarse hornblende magnetite
rock: next, coarse pyroxene with interstitial
plagioclase; then a central core of hornblende
gabbro containing partly serpentinized
pyroxene; this central core 1s bounded on the
weast by epidote-veined hornblende gneiss, and
to the weat of this 1s coarse hornblende
pegmatite. Olivine 1a present in a few of the
coarse hornblencd: magnetite rocks and increases
in amount near inclusions of peridotite.
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Oranodiorite.—FPive bodies of granodiorite

crop out in the quadrangle; one underlies Pine
Flat on the Illinois River, and another
{ntrudes the northern end of the coarse-grained
gabbro mass. A third body was intruded along
the eastern diorite-saxonite contact, and
underlies Oak Flat, part of Briggs Creek and
Red Dog Creek. The fourth body crosses the
North Fork of Diamond Creek at the south dorder
of the quadrangle, and trends approximately
N. 20° W, along the east side of an equally
large mass of black hornblende-rich biotite.
The fifth and largest granodiorite body lies
at the head of Baldface Creek in seca. 11,
14, 23, and 26, T. 40 8., R. 11.W. This dody
lies well within the peridotite mass, containa
two partly serpentinized pendants of Waxonite,
and 18 cut by hornblendite.

The rock 1s characteristically light gray,
and has a medium-~grained texture. Plagloclase
and quartz are readily recognizable iIn the
hand specimen, and occasionally some potash
feldspar can be distinguished. The most common
accessory minerals are bilotite and hornblende.
Miscovite 18 present in both the Pine Flat and
Oak Flat bodies.

Under the microascope the rock shows a
hypidiomorphic texture., Plagloclase, either
andesine (Abgs) or oligoclase (Abps-gs5), makes
up from 45 to 60 percent of the rock, It
forme subhedral to anhedral crystals which
commonly are distinctly zoned. Orthoclase
makes up from 10-20 percent of the rock. The
feldspar 1s usually partly fresh, but some gray
alteration products are always visible. Quartz
1s intersatitial with the plagioclase and
averages about 20 percent of the rock. The
quartz 1s clear in most specimens, but in one
collected from the body west of Mud Springs,
it 1s filled with hair-like inclusiona of
ratila or tourmaline, Plate-like cryatals of
brown bilotite are characteriastic accessory
minerals in all specimens and make up from 3
to 10 percent of the rock. Hornblende 1a
present in small amount (1 to B percent) eas
bladed crystals which are commonly fibrous and
frayed at the ends; the mineral 1s partly re-
placed by bilotite. Muscovite 1s DPresent as a
trace in mosat of the rock, but conatitutes abo
about 5 percent in that from Oak Flat. . Color-
less garnet, sphene, and apatite are common
minor accessories. Moat of the granodiorite
show effects of slight alteration; the feld-
spars are slightly saussuritized, and there is
some epidote, clinozoisite or chlorite.

Structure of hornblende diorite and

rela ‘rocks ,~~The ende diorite
and gabbro intrusion is of batholithic pros
portions, and it 1s strikingly concordant with
the regional stroture. Both the eastern and
western contacts dip east, the weatermn contact
being, in general, steeper than the eastern
contact. For several miles along its weatern
boundary the intrusion follows a layer of
basalt in the Dothan formation, and in several
places the changes of strike in the Dothan are
followed by similar changes of strike of the
diorite contact. Where the diorite intrudes
the amphibole gneiss and the volcanic member
of the Galice formation to the east, the con-
tacts are for the most part parallel to the
planar structures of the older rocks. In
many places the planar astraictures in both the
peridotite and the diorite are parallel, and
1t 1s reasonable to assume that in such places
the diorite:-came in along the base of the
Josephine peridotite sheet. In a few places



both the eastern and western contacts are
faulted and in a few othera they are more or
lesa transgressive, but broadly the atructure
of the diorite 1s that of a large sill-like
sheet emplaced along the plane of weakneas
between the Dothan formation and the older
rocks; the same plane had been followed
earlier by the Josephine peridotite asheet,

The atructurea within the aill, as well
aa the areal form and the trace of the contacta
of the 811l with the rocka into which &t haa
been intruded, show that the whole body dipa
to the east at a moderate angle which averages
about 60®, As the 811l has a fairly con-
aiatent outcrop width of about 26,000 feet, 1t
probably is about 13,000 to 20,000 feet thick.

The diorite 1a broken by aeveral typea of
Jointa, only a few of which cen be analygzed
at the present writing.,

Croass Jointas, or Q-Jointas, perpendicular
to the lineation are very common. Moat of
these croas jJoints trend about N. 60° W, It
should be noted that this direction 1s nearly,
though not quite, normsel to the prevalent
direction of atrike of the foliation. These
are tension jointa and are preaent everywhere,
even where the rock doea not have obaservable
lineation. They are usually vertical or dip
at very ateep anglea.

Two other common directions of jointing
almoat invariably occur together. They trend
north-northwest and northeast, with the acute
angle between them pointing northwest and
southeaat. These two sets of jointa dip at
moderate angles in oppoaite directions, and are
interpreted as being due to shearing atraina
aet up by compression from a southeast-north-
weat direction, They rarely, if ever, are
filled with dikee but may cut and offset aplite
dikea.

Flat-lying Jjointa have been aeen near the
contacts and where the lineation 1a well
developed. They dip at low anglea (5° to 25°)
in any direction. Where lineation 1s vieable
the jointa are parallel to the foliation, but
in several placea they have been obaerved
unaccompanied by visable lineation.

Although the diorite 1s more or leass
isotropic in its central part, 1t takes on a
diatinct foliation as either the eaatern or
weatern contacta are approached. This folia-
tion 1s usually manifeated by prismatio horn-
blende and pyroxene crystala in parallel planes,
and commonly the elongate prisma of theae min-
eralas are arranged with their long axea
parallel, so that a lineation 1s imparted to
the mmasa.

In general the foliation atrikes north-
northeaat and parallela the contacta. Dipa
on the eaatern border average 45° to the aouth-
eaat. On the weat aide the dip 1a likewise
toward the southeasat but 1as usually ateeper,
between 45° and 60°, In some places near the
eaatern contact the foliation 1s drag-folded
to a pronounced degree, The impreasion in the
field has been that the planar struoture is
more perfectly developed along the eaatern than
along the weatern contact. 8o far as could be
determined, the lineation 1lies in the plane of
the foliation.

The scale of the map did not permit
ayatematic mapping of the linear atructures, 14

although paralleliem of the long axes of
prismatic minerals was noted where it 1s con-
spicuous. The aligmment of achlieren 1sa
another common and readily determined linear
astructure and 1t parallels the crystal lined-
tion.

The other amall dioritic intruasiona cut
the peridotite and other rocka. .As theae
bodieas are elongate in their outcrop plans,
and their longer dimenaiona usually agree with
the trends of the folds and complementary
faultas of the region, it may be assumed that
the bodies are tabular and have been intruded
either as sheets along faults or as sillas along
bedding.

Dacite porphyry

In the aouthweatern part of the quad-
rangle, especlally around Sourdough Camp, occur
irregular-shaped kpob-like maesea end plugs of
light colored aphsnitic to fine-grained rooka.
Though varying sowewhat in texture, they proba-
bly are of about the same composition and are
here grouped together under the name of dacite
porphyry. The largeat body of the dacite
porphyry 1a weat of Mud Springs in the valley
of Baldface Creek. A large dike of thia rock
also intrudes the Dothan formation along the
creat of the Sourdough anticline, and emall
bodies cut the peridotite and aserpentine,

Dikea of dacite porphyry also intrude the
granodiorite.

On weathered aurfacea the rock 1s very
light colored, chalky white or white atained
with limonite, Freash surfacea show a holo-
cryatalline, generally porphyritic texture and
in aome aspecimens a flow atructure can be dia-
cerned. The phenocryata are commonly individu-
al rhormbs of feldaspar, though in asome apecimans
leass perfect laths of feldapar ars grouped to-
gether. They are from 2 to 3 millimeters
across. Small water-clear cryastala of quarts
may be present, The groundmaas 1a very fine-
grained to microcrystalline, and is composed
of feldaspar, quartz, and acattereéd frayed bladasa
of hornblende or biotite and miacovite.

The rock that intrudes the perfdotite on
the ridge north of Sourdough Camp 18 mcre or’
less typical of the more coarsely cryatalline
variety., It 1s fine- to medium-grained and
composed of euhedral latha of plagloclase in
trachytic arrangement. In the groundmass are
latha (2 - 3 mm. long) of orthoclase, and a
small amovnt of accessory minerals which
include biotite and hormnblende both of which
tend toward euhedral development. This rock
i1s coarser-grained in the central part of the
body and haa a fine-grained border faclea.

Detailed petrographic atudieas have not
been made of theae rocka, but their megaacopic
characteristica allow them to be placed in the
dacite group and to be correlated with similar
rocks in the Port Orford.(Diller 4} and Riddle
(Diller 8) quadrangles,

Cretaceous system

Horsetomn formation

Sandatone and conglomerate of the Horase-
town formation (Shenon 14) crop out im the
aouthern part of the Illinois Vailley where they
are sexposed along the east aide of the Weat
Fork of the Illinois River near Waldo for a
length of S mlles and width of about 1% miles.



Along much of their eastern boundary they are
in fault contact with serpentine. To the
aouth they unconformably overlie the steeply
dipping Galice formation, and to the west and
north they are buried beneath Recent alluvium.
On the average the formation atrikes K. 30° W.
and dips 30° NE. A thickness of about 5,000
feet 1a exposed.

. The lower beds of the Horsetown formation
are largely of coarse conglomerate with some
interbedded sandstone. The conglomerate 1s
~mell exposed along the Weat Fork of the

. I11inois River at the base of Indian Hill,
‘where 1t 1s a chaotic assemblage of rudely
croas-bedded boulders, cobbles, and pebbles in
a sandy matrix. The boulders, cobbles, and
pebbles are well rounded, and consist of vari-
colored gquartzites, black slate, porphyritic
basic and silicla volcanic rocks, altered
diabase, a few varietlesof granitic igneous
rocks and, noteworthily, a few well-rounded
cobbles of coarse-grained, bastitic serpentine.

Sandstone makes up the bulk of the forma-
tion. It 1s massive and grayish green where
fresh, but during weathering it has a tendency
to develop large spheroidal atructures, the
‘long axes of which are parallel to the poorly
developed bedding. Closer inspection shows
some of the small spheroids—2 to 4 inches in
diameter—to be concretions of medium-grained
micaceous sandstone that have. formed about
fossil muclei. The sandstone is remarkably
even-grained over considerable areas. Angular’
‘quartz and some feldspar graina—for the most:
part leas than 0.10 mm. long—constitute almost
30 percent of the prevailing sandatone, and
highly altered chloritized material makes up
the remainder,

Tertiary system

Arago formation

A prong of the Arago group extends south-
ward into the northwestern comer of the Kerby
quadrangle, where it is exposed for 5 miles
along the easat side of the canyon of the
Illinois River. The beds exposed here are
referred to as the Arago formation because in
this locality they cannot be identified with
the subdivisions of the group. Theyrepresent
a shoreline facies of a marine deposit which
accumilated in a shallow arm of a sea that
was surrounded by a mountainous shore. The
formation is an assemblage of lenticular
bodies of sandstone and conglomerate in nearly
equal amounts with thin interbeds of shale.

It 1a characterized by poor sorting, cross
bedding, and abrupt lateral and vertical vari-
ation.

The aandatone is a dirty-green e, -and
ranges in gralin asize from medium through
coarse to gritty. The average graln size 1sa .
1 to 2 millimeters. -The grains are subangular
to angular, the sorting 1s poor, and the
entire sediment appeara to be poorly washed.
Lithic grains, pleces of diorite, sandstone,
greenstone, and a little peridotite make up
about two-thirds of the sand grains; the
remainder are moatly quartz, though a few
feldspar crystals and an occasional pyroxene
or amphibole grain can be found. The sandatone
is loosely consolidated and cememtation is

poor.

The conglomerate 1s as poorly sorted as
the sandstone. -Pebbles an inch or so in 15

diameter occupy the interatices between larger
pebblea, cobbles and boulders, the largeat of
which are over 1 foot in diameter. The
material 1s in general subangular to subround=-
‘ed; more rarely it is well-rounded, Diorite
is the most abundant rock in the conglomerate,
ut there i1s some peridotite.

Both black shale and greenish sandy layers
are acattered through the formation. The black
shale commonly is carbonaceous and may be coaly,
owing to the abundance of carbonized plant re-
mains. In at least one place a thin stratum
of carbonaceous shale has ylelded well- .
preserved fossil leaves.

The Arago formation overlaps the sedi-
mentary rocks and basalt flows of the Dothan'
formation, as well as the dioritic rocks and
peridotite that intrude them. ' The floor on
which the sediments were depozited appoara to
have been fairly smooth and rolling. - The
formation has been only slightly disturbed
since deposition, so that in general it dips
only about 5° toward the east. In a few places,
as near the mouth of Silver Creek, it 1is gent-
ly folded. Normal faulting has dopreuod
small blocks of .the formation several mmndred
feet below the general level of the formation,
Other blocks that have been elevated have been
partly or completely removed by eroaion. At
the mouth of 8ilver Creek the formation ia
disturbed considerably by a high angle reverse
fault that has brought the bgsalts and sand-
stone of the Dothan over the Arago. The fold=-
ing of the Arago near this fault is probably
a reflectian of the movement along tho fault,

The maximum thickneas of the Argo forma-
tion in the Kerby quadrangle is determinable
on the ridge Just south of Indigo Creek, where
it 1s about 500 feet. The formation thina
rapidly toward the east, wedging out completely
in less than half a mile; and southward it .
thins to about 250 feet near the mouth of
Silver Creek.

A falirly peraistent layer of conglomerate
occurs at the top of the formation; this layer
i1s approximately 75 to 100 feet thick. The
sediments below the conglomerate are composed
principally of sandstone, with acattered small
lenses of conglomerate,

A collection of fossils from just north
of Indigo Creek has been studied by.Stewart
(personal commnication). He assigns them to
the Arago. Weaver (17) has recently reviewed
the Arago formation and assigns it to the
upper Eocene.

014 gravels

Within the quadrangle, two areas of rotten
gravel are found on an ©0ld upland surface of
low relief. One area underlies Gold Basin,
the other lies to the nmortheast of York Butte.
Both are at an altitude of about 4,000 feet.

In his comprehensive study of the physiography
of the Klamath Mountains, Diller (:5"7) named
this surface the "Klamath peneplain® and :
assigns the planation to the Miocene. Further-
more, he states-that " ...the condition which
the Wymer beds record is that of the Klamath
peneplain just before it was uplifted to
initiate the plateau of the Klamath Mountains.®
Recent work by the writers in the Gaaquet
quadrangle jJuat to the south of the Kerby quad=-
rangle indicates that the altitude of the aur-
face on which the ®Wymer beds®™ rest is at or



below 2,200 feet and does not rise uniformly

to the Klamath pgneplain surface at 3,200 feet
and above., Apparently two distinct surfaces of
planation that are separated by a marked change
in. slope were cut during periods of different
base level. It 1s questionable whether the
dating by Diller is valid, but furtiier anslysis
of this problem muast await fuller discuseion
elaemhere,

About 160 acres of the upland surface
called Gold Besin i1s underlain by a gravel
deposit. The full thicknesa of the gravel
down to the weathered surface of the underlying
diorite 1s well exposed in the bluffs along the
basin's southern edge at the head of Sluice
Creek. -The gravel 1s as mach as 110 feet thick
in i1ts cdentral part but thins rapidly to the
east and weat. The gravel, though somewhat de-
composed, 1a more or leaa firmly cemented, and
this condition extends throughout the mass.

It has been tunneiled on bedrock for 30 feet.
The gravel 1a very poorly sorted and conaiats
generally of cobbleatones'and bouldera up to
4% feet in dlameter mixed with pebbles and
sand. XMost of the material 1s subrounded,
although some 1a submngular and some is well
rounded. Hormblende diorite is the moat
camon rock represented in the fragments;
other common types are: sandatone and chert
of the Dothan formation; metavoloanic rocka,
both. flows and agglomeratea, of the Galice
formation; metamorphio rocka, including
muscovite achiast, quartzite amphibole gnelsas,
peridotite, pyroxenite, end an occasional
quartz pebble. . The upper part of the depoait
i1as of finer texture and consists of angulaer
to subarigular fragmenta, mosatly less than 1
inch in diameter. Scattered through 1t are

a few large well rounded pebbles. The deposit
1s capped by reddish soil, and rock decay
extends from top to bottcm. All types and all
sizes of material show mich weathering. Near
the top of the deposit, cobblea of denae
aphanitic volcanic rock, and even cherts are
altered to clay. Alteration 1a less intense
at depth but ia always present in some degree.

Stratification is hard to see but 1a
sufficiently well developed to show that the
beds strike N. 36° B, and dip 35° 8SR.. The
deposit 4a cut by widely apaced vertical joints.
Otviously the beds have been tilted toward the
aoutheast, and the whole surface of low relief
on vhich they reat may have been tilted a few
degrees in this direction. The formation was
laid down by a stresm which, according to
Diller (7), flowed northward. :

an-tarnan system

Auriferous gravela of the second
cycle of eroaion

Small patches of straam gravel have been
found on the divides between Onion and Swede
Creeksa and between Swede and Soldiser Creeka,
They are in general nearly 1,500 feet below
the KElameth peneplain, and from 700 to 2,600
feet above the neareat pointa of the Rogue and
Illinoia Rivers between which they lie..
Diller (7) called them auriferous gravelas of
the 8econd Cycle of Broaion, He pointed out
that they are probably related to the gravela
of the 0l1d Channel at ths mouth of Galice
Creek on Rogue River and were probably deposit=
ed by the anceatral Illinois River at a time
when that river flowed northward from its
present course juast above the mouth of Six

Mile Creek to enter Rogue River juat below 16

Galice. S8everal mining men of long experiencs
in the reglon report that the 0ld Channel
extends southward beyond Briggs Oreek to the
neighborhcod of Waldo. As this interpretation
1s tenable, the writers have correlated these
gravela with the “Tertiary gravel™ (Shenon 14)
in the Takilmae-Waldo area, and they are fully
aware of the fact that such an interpretation
requires the Takilma area to have atood about
1,500 feet higher than the saddle between Six 1
Mile Creek and Soldier Creek when the "TFertiary
gravel® waa deposited.

The masa of cemented gravel of the 01d
Channel at Column Rook covering an area roughly
eatimated at 10 acres, caps the terrace on the
end of the divide between Swede Creek and
Onion Creek. The upper layer of gravel, about
80 feet in thickneass, is firmly cemented and
forms a prominent bluff from the top of which
rises a column of conglomerate that forms a
pictureaque feature of the region. Another
area is exposed in the rosd cut in the south-
weatern corner of aec. 36, T. 36 S., R. 9 W.

The pebbles of the upper layer of the
mass at Column Rock are generally of tuffs
and lavas of the Galica formation with minor
quantities of slate of the Galice. .Theae
pebbles. are subangular and leas than an inch
in diameter. Some layers show that the astrati-
fication 1s horizontal and that the deposait
occupies a shallow valley of gentle slopes
cut in bedrock by an ancient atream. The
lower 150 feet of the deposit i1a coarse gravel,
8o poorly cemented that 1t does not form
ledges on the slope below the bluff, It con-
tains many cobbleatones 6 to 8 inches in.
diameter, which are well rounded, fresh and
smooth, without signa of weathering.. There are
some lava boulders, especially near the bottom,
the largest ones being about 4 feet in diameter,

The gravel to the south on the divide
between Swede and Soldier Creeks 1s similar,
but the cosrse boulder and cobble bed was not
seen. . ;

The several bodies of conglomerate in the
northwestern part of the Takilma-Waldo district,
chiefly on the divide between the Bast and Weat
Foika of the Illinois River, are evidently the
erosion remnanta of a once contimuous forms=-
tion which had - a maximm thicknesa of at least
400 feéet between Allen and Sailor (lchea,

The cbnglomerate ia made up of well rounded
cobblea and boulders in a matrix of sandy clay.
A few:.of the bouldera are ax much as 3 feet in
diameter; but moat are leas than 1 foot in
diameter. Weatbeaing haa decomposed the forma-
tion to such an extent that moat of the.cobblea
fall to pleces when released from the maas,.

The cobbles and nuclei of bouldera that remain
firm coneistsmainly of greenstone, but a: few
are of chert or other fine-greined:siliceous
sedimentary rocka.. The matrix is abundant and
in places, particularly tn the lower part of
the formation, there are lens-like bodies of
sandstone. This formation haa been assigned
to the Tertiary by Shenon (14),

Large lumpa of oarbonaceous ailt contain-
ing many fragmenta of wood and leaf impreaaione
were collected by the writers in 1945 from a
layer of sandy ailt exposed in the bank of
gravel in the Rapp diggings of the 0ld Channel
mine above Rogue River near Oalioe. This
gravel resemblea closely in degree of weather-
ing the "Tertiary gravel® fn the Takilms-Waldo
area, The material was exemined by



R. W. Bnovm,(Personal commmnication) who
reports: "The organic material visable to the
neked eye, taken from the matrix of this
collection, consists of fossil wood of Douglas
Pir (Pseudotsuga taxifolia), fragments of bark
of Douglas fir or pine, and shredded plant
debris of indefinite identity. From the com-
paratively unaltered condition of the wood I
suspect that the remains are of late Tertiary
or, more likely, of Pleistocene age.®

Llano de Oro formation and bench gravel

Rusty-red clay, sand, and gravel crop out
as a terrace around the margin of the Illinois
Valley and 1ts tributaries, &nd within the
valley this material occupled aimyst the
entire area between the East Fork gnd the West
Fork of the Illinois River. It rises to an
altitude of 1,500 feet around the valley edge,
but in the valley bottom has been partially or
complebely removed by erosion. Shenon (14
named these deposits the Llano de Oro forma-
tion after a mine of that name now included
in the Esterley mine hpldings. He points out
that the formation contrasts strongly with
the later Plelstocene gravels and assigns 1t
to an early part of the Wisconsin stage of
glactation. The formation 1s well exposed 1n
the road cuts along U.' S, Highway 199, south
of the East Fork of the Illinois River,

In the placer viorkings of the Esterley
mine, the deposits consist of alternate lenses
of boulders and pebbles and of soft buff silt,
but 1in general, the formation consists of
poorly sorted clay and sand with scattered
pebbles and cobbles or thin lenses of gravel
in sandy silt. Colors are commonly rusty red
to buff, and the materlial 1s more weathered
than the younger alluvium. The formation has
a maximim thickness of 100 feet but 1s common-
1y less than 50 feet thick. In places the
formation has been tilted. It 1s believed to
be of Plelstocene age.

Southwestern Oregon was apparently
elevated about 1,500 feet following the de-
position of the auriferous gravels of the
second cycle of erosion., The streams trenched
themselves to grade and were able to widen
their canyons in areas where the rocks were
easlly eroded. It was then that the Illinois
Valley was carved out of the sedimentary rocks
of the Galice formation and the Applegate group
and the rock surfaces of the present high
benches cut along other streams. Later, the
country to the west of the Illinois Valley was
elther tilted eastward or raised relative to
the region to the east; while the streams to
the west were busily cutting box canyons, the
Llano de Oro formation accumulated in the
I1linois valley. Eence the gravels on the
high benches are probably of the same age as
the lower part of the Llano de Oro. Having
been deposited by degrading streams, the
bench gravels consist of coarse material, sand,
gravel, and boulder gravel commonly containing
boulders many feet in diameter and do not con-
tain the silt and clay that make up a large
part of the Llano de Oro formation, These
gravels rarely exceed 25 feet in thickness,
although thé bench gravel along Josephine
Creek 1s more than 100 feet thick in places
and 1s firmiy cemented. It rests on decayed
bed rock, as do the gravels found along
Althouse Creek and elsewhere.

Glaclal moraine

Mldopooits of coarse debris, one in a
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branch of Long Creek (sec. 16, T. 41 8.,

R. 8 W.), the other in upper Fresno Creek, hAve
been recognized to be glacial deposits. The
first 1s a well developed end moraine at an
altitude of 3,000 feet, It has the character-
istic form of an end moraine and consists of
some subangular boulders of hornblende diorite,
and volcanic rocks of the Galice formation but
mostly of sandstone of the Galice. The second
1s a boulder moraine of peridotite piled up

in the bottom of the canyon of Fresno Creek at
an altitude of 2,850 feet. Both moraines are
downstream from glacial cirques. The forms of
the cirques and of the moraines show no modi-
fication by weathering or stream erosion, so
it 1s _assumed that they were formed during the
last glaclal stage (Wisconsin) when glacilers
of alpine type extended down to this altitude,

.‘lluvium

In general, all the streams west of the
Illinois Valley except the very short ones
occupying short, steep gilches are flowing in
narrow steep-walled trenches that have been cut
down from a serles of benchea at various levels
above thelr beds. The bed-load in these de~
grading streams accumlates as transient small
bars and banks of sand, gravel, and boulders,
in places of slack water. The gravel deposits
on the lower-level terraces were part of the
bed-~load and like the alluvium of the present
streams, with which they are included, consist
of loose coarse gravel and boulders. Accord-
ing to the placer miners, the precious-metal
values occur throughout the deposits and are
not all concentrated on bedrock. In places
the lower terrace deposits merge into each
other and into the colluvium of adjoining
slopes, and hence all these deposits are mapped
as alluvium. It 1s probable that the placer
deposits of Althouse Creek include some materi-
al that is of the same age as the bench gravels,
but 1t 1s not practical to map such materials
separately.

The bottoms of many of the small valleys
east of the Illinoils Valley are filled with
colluvium or %"slide rock®, a jumbled mixture
of large and small angular rock fragments, sub-
rounded cobbles and pebbles, and sand. The
placer gold which 1s found in many of these
valleys 1s coarse and rough and 1s distributed
throughout the colluvium, indicating that 1t
has not traveled far,

STRUCIURE

General statement

The dominant structural features of the
Kerby quadrangle are indicated by the distribu-
tion of uwost of the rocks as parallel bands
trending north-northeast and dipping steeply
eastward, and by an anomalous age sequence of
rocks from old on the east to successively
younger rocks toward the west. 8Such a distribu-
tion can be brought about by overturned iso-
clinal folding accompanied by high-angle
reverse faulting roughly parallel to the limbs
of the folds, followed by injection of the
igneous rocks along these faults or other
parallel surfaces of weakness such as uncon-
formities. All the observed structural data
are in harmony with such an hypothesis. . Own-
ing to the lack of widespread distinctive
lithologic or faunal horizons in any of the
formations and the necessary supporting struc-
tural data, it has been impossible to work out
even the major folds sufficiently to warrant
describing them in this preliminsry report.



Some of the major reverse faults are well
enough known to be named and described. Others
undoubtedly exist but are not named because
they are largely interpretive and their po-
aitions are not known.

Reverse faulte

A great zone of faulting entera the quad-
rangle from the south, in the east slope of the
valley of the West Fork of the Illinois River,
The trace of this fault zone, which consiats
of a plexia of braided and bifurcating fault
planes, trends north-northeast along the west
side of the Illinoia Valley. Near Parker Creek
a branch swings eastward. This 1s nemed the
Lime Rock feult. The middle trace ia loat
under the alluvium of the Illinois River
Valley. A western branch enters the peridotite
near Parker Creek and its trace follows
Josephine Creek, Illinols River weat of Eight
Dollar Mountain, and the valley of Squaw
Creek where part of the displacement follows
the serpentine that heads toward Serpentine
Point; the other branch follows the band of
serpentine to the east into the valley of
Clear Creex where it 1as offset by a traverae
fault and contimies north-northeast to the
Rogue River. This whole group is called the
Illinois Valley fault system,

From the southern boundary of the quad-
rangle to two milea north of Woodcock Creek
the Illinois Valley fault aystem 1s marked by
a zone of saeverelysheared serpentine. At its
southern end in the vicinity of Whiaskey Creek
and the West Fork of the Illinois River the
fault planes lle competely within the peri-
dotite. The zone 1s concealed beyond O'Brien
by the gravels at the mouth of the canyon of
Rough and Ready Creek. North of Rough and
Ready Creek the fault zone 1s well exposed and
is topographically denoted by ateep front,
aligned saddles and aprings. From here to the
end of the zone the upper Galice rocks are
brought directly into contact with the peri-
dotite by the fault.

The average strike of the fault is N, 27°
B,, the dip 1s at a steep angle to the west,
and the relative displacement 1s reverase, the
peridotite having moved up and eastward rela-
tive to the Galice block. The amount of dis-
placement cannot be determined but must be
several thousand feet,

The branch of the Illinois Valley fault
ayatem that trends north from Parker Creek 1ia
marked by a zone of crushed and commimited
serpentine that crops out conspicuously in a
seriea of saddles on the apurs between the east-
ward flowing streams and then follows the
upper canyon of Josephine Creek, Partly
serpentinized peridotite 1s not a competent
rock end completely serpentinized peridotite
le less so, hence shearing atresses tend to be
dissipated by many small displacements along
planes that horse-tail into the peridotite and
cannot be followed in the field. They are
concentrated at intervals along the strike in
well defined zones, in places several mndred
feet wide, of greenish-gray sheared serpentine
that are conspicucus in the buff or rusty-red
peridotite. Where major shearing followed
thin layers of peridotite the whole layer 1is
crushed to form sheared serpentine, It 1is
difficult 1if not lmpossible to trace or map
the actual component parts of the faulting for
several reasona. There can be little doubt,
however, that major high angle reverse fault-

ing contimies northward following the north- 18

rnortheast course outlined in a preceding
paragraph, The trace of the eastern part of
the zone across the ground surface indicates
that the zone dipas ateeply to the east; a
wesatern branch has a more northerly trend and
dips at low angleas toward the easat. The net
relative displacement 1s east side up and must
amount to several thousand feet.

The Lime Rock fault can be studied best
on the ridge east of Kerby especlally at the
base of Lime Rock whers the fault was firat
recognized and also in the northweat quarter
of sec, 9, T. 39 S., R. 7 W. This fault and
ita mimerdus offsets can be followed along
this ridge and eastward into the Grants Pass
quadrangle where it 1s cut off by a quartz
diorite atock. To the weat and south the
fault is buried under the alluvium in thé
Illinois Valley but ita Junction further socuth
with the Illinois Valley fault System ix known,
Another plane of displacement appears in the
serpentine north of French Flat and passes
weat of Waldo until it enters the Galice forma-
tion where it cannot be traced. This fault
corresponda in location to the Orleans feamlt
shown on a map by Hershey,(9) and it 1is proba-
bly related to the Orleana feult but, only as
one of many faults that bring older rocksa
against the younger Galice formation.

The L4ime Rock fault has been offset by
many tear faults that strike from north to 45®
west of north and are nearly vertical. The
Lime Rock fault dips steeply eastward from 70°
to nearly vertical and brings the Applegate
group against the upper part of the Galice
forwation. The relative displacemeént 1s south
block up and it mist amount to several thou-
sand feet,

Other reverse faults occur to the west.
They cannot be traced as far along the strike
as the faulta Just described, but they proba-
bly represent major displacements. One can be
recognized in the valley of Horse Creek at the
Bureka mine and can be followed 3 miles south-
ward into Rancherie Creek. Another crosses
the upper drainage basin of the Little Chetco
River in a southerly direction. Reverse faults
of amall displaceme:t are found along the con-
tact of the hormblende diorite with the Dothan
formation. These faults probably are the
prodict of renewed movement along the major
fault that, prior to the intrusion of the
hornblende diorite, separated the Dothan forma-
tion from older formations to the east, A
reverse fault cuta off the Arg¢ formation in
the northwestern corner of the quadrangle at
the mouth of Silver Creek. Here a pillow
basalt of the Dothan formation has been severe-
ly sheared, imbricated and thruat up and over
the Arago formation. The fault zone is over
100 feet wide, satrikes N, 25° E., and dips 65°¢
to the southeast. The displacement involved
in the post-Arago movement i1s in the order
of 200 to 300 feet.

The earliest date of reverse faulting 1a
not certainly known. Folding snd reverse
faulting involve the peridotite. The intrusion
of metagabbro along the strike of the fault in
the gulch of Slate Creek and to the north
aaggests that faulting antedates the intrusion
of the gabbro. Both the peridotite and gabbro
are older than Horaetown and younger than early
Knoxville., Movement has recurred along theae
fa:lts even until recent times or until just
prior to the cutting of the 1nner box canyons.
The box canyon in the valley of Josephine Creek



and of other Btreams west of the Illinois
Valley fault system are cut through the bench
gravel,

Northwest-~trending structures

A normal fault separates the amphibole
gnelss and the Dothan formation in the south-
western part of the quadrangle. Its irregular
trace trends southeast along the southwest
flank of the ridges dominated by Chetco Peak,
from the south fork of Chetco River to knob
3890. This fault, here named the Chetco fault,
dips at moderate angles to the southwest. The
relative displacement along the Chetco fault
1s north side up and possibly is several thou-
sand feet. The strike of the Chetco fault
does not conform to the dominant structural
trend of the quadrangle but 1s parallel to
other structures in the southwestern part of
the quadrangle. The contact of the perlidotite
with the amphibole gnelss along the crest of
the ridge a few thousand feet to the northeast
has the same trend as the Chetco fault, and
dips at a low angle toward the northeast. But
as the contact bevels the structures in the
gnelss 1t probably represents an erosional
surface rather than a fault. A similar north-
west trend 1s shown by the elongation of the
hornblende diorite body:that crops out to the
southeast along the strike on County Line
Ridge Jjust north of Cedar Springs; and also
by the parallel trend of the axls of Baldface
anticline (see Dothan formation structure)
wnoich l1ies to the southwest in the valley of
the North Fork of Smith River.

This major difference in structural trends
may be restricted to the Dothan formation and
the younger igneous rocks intruded into 1t.

In that case a major unconformity would exist
between the Dothan and Galice formations, or
1t may involve the Gallice formation. The
latter assumption 1s supported by many measure-
ments of the strike and dip of the Galice vol-
canlc rocks in the drainage basin of the Little
Chetco River where they crop out to the north
of a band of peridotite several miles wide;
these measurements indicate that the trend of
the Galice formation swings eastward, but
other equally good measurements have the
dominant trend to the north. Furthermore,

the structure of the Dothan formation in

the northwestern part of the quadrangle con-
forms to the dominant structural trend, and
the exploratory reconnaissance mapping of
Diller (7) shows that the trend of the Dothan
formation 1s north-northeast, parallel to the
trend of the Galice formation, as must be the
case 1f the two formations are conformable.
The solution of this ilmportant structural
problem awalts systematic mapping of the area
west of the Kerby quadrangle.

Cross faults

Steep normal faults that cut across all
the rocks, folds and reverse faults are a
common structural feature of the quadrangle.
The strikes of these different faults range
from east to north but most commonly are
between northwest and west, A few faults
have northeast strikes. The faults are verti-
cal or dip steeply either to the northeast or
the southwest. They range in length from a
few mindred feet to several mlles and they
involve all the formations from the oldest to
the Auriferous Gravels of the Second Cycle of
Erosion. The relative horizontal displace-
ment may be from a few lmindred to many thou-
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sand feet, Most of these faults are tear.
faults formed during the late stages of 1so=~
clinal folding and reverse faults that invalved
the Galice and Dothan formations and also the
peridotite. .Similar stresses though of lesser
magnitude later faulted the dioritic rocks,

and adjustments have taken place along these
faults at intervals into the Plelstocene.

MINERAL DEPOSITS

Clay

Most rocks weather to clay, so small
amounts of this material are present almost
everywhere. No deposit of clay has been found
in the Kerby quadrangle that 1s of good enough
quality, in large enough amount, and well
located for commercial exploitation. The
Macfarlane Brick Plant (59) has operated briefly,

Chromite

More than 22,000 long tons of chromite,
most of which came from the Kerby quadrangle,
has been produced in Josephine County. The
Oregon Chrome mines (42), on the Illinois
River, are the largest producer of chromite in
the state, and are credited with a production
of more than 12,000 long tons., Other proper-
ties with a production of 1,000 long tons or
more are the Chollard (44) and the Sordy (24);
the latter and the Sourdough mine have been
described in publications of the U. S.
Geological Survey (Wells19), and other deposits
have been described by Allen (1).

Chromite, the only chromium mineral of
economic ilmportance, has a dense, black or
even bluish-black color, a pitchy luster, and
a specific gravity of about 4.5, It occurs as
disseminated grains as much as 2 millimeters
in diameter, and as aggregates of such grains.
It 1s easily distinguished in the fleld from
the black manganese ores by its higher speci-
fic gravity, and from the black minerals of
iron or copper by 1ts characteristic chocolate-
brown streak when scratched. Commercial
quantities of chromite are found only in rocks
of the peridotite group, and 1n southwestern
Oregon exclusively in dunite, a rock composed
of 95 percent or more of olivine. Peridotite
1s so extensively altered to serpentine that,
whether fresh or altered, it 1s generally
called serpentine by miners. Prospecting for
chromite, therefore, can be restricted to the
areas of peridotite or serpentine shown on the
geologlic map.

Accumlations of chromite large enough
to be mined may be more or less mixed with the
host rock, or they may form dense aggregates
of crystals. The first type 1s called
disseminated ore, and the latter massive ore.
No large deposits of disseminated ore have
been found in the quadrangle. The dense
aggregates of massive chromite vary so widely
in shape that the writers designate them by
the noncommittal term "pod". The contents of
such deposits range from a few pounds to
hundreds of tons. Pods of chromite have been
found in meny of the peridotite bodles, but
the largest and the most numerous of them have
discovered in the perlidotite mass that extends
from the middle of the north boundary of the
quadrangle southwest by south across Pearsoll
Peak to Babyfoot Creek. Apparently they are
most numerous along the western margin of this
mass. Not all the known deposits have been
mined out, and 1t 1s reasonable to belleve that



others will be founa,
Cobalt

The ore from the Cowboy mine is a copper
ore, but contains appreciable quantities of
cobalt. The geology of thls deposit has been
described in detall by Shenon (14).

Copper

About 6,000,000 pounds of copper as well
as some zinc, cobalt and gold bave been pro=-
duced from mines in the Kerby quadrangle, and
under favorable price conditions more of these
metals will be produced from the ares, Tbree
different but related types of deposits have
been found. The most productive type is
found close to the contacts of metavolcanic
rocks and peridotite, and most of them are in
those metavolcanic rocks commonly called
greenstones. These deposits occuy as, irregular
bodies and lenses of massive sulfides that
have been deposited in &nd along fractures of
the enclosing rocks. The primary (hypogene}
sulfides include chalcopyrite (copper-iron
sulfide), sphalerite (zinc-iron sulfide),
pyrite, pyrrhotite, and at the Cowboy mine
c¢obaltite (cobalt-arsenic sulfide}. A small
amount of gold is also present. They are
everywhere associated with altered wall rocks
and small smounts of quart2 and calcite as
gangue minerals. The percentages of the
different sulfides present vary widely within
a given deposit. Only limited parts of the
massive sulfide bodles bave a high enough
content of the sulfides of metals other than
iron to be classed as ore, and several of the
massive sulfide deposits contain only a few
handredths of one percent of such minerals.
Oxidation and sulfide enrichment have been
important processes only close to the surface.
The largest and most productive deposits of the
massive sulfide type are in the Takilma-Waldo
district, and have been described by Shenon as),

Where sulfide deposits of this type are
exposed for long periods of time to the action
of downward percolating surface waters contain-
ing dissolved alr, they are oxidized. All of
the zinc and much of the iron are carried away
in solution. Most of the copper 1s carried
down to the water table, where it 1s deposited
as new sulfide compounds with a higher copper
content, and if the process 1s contimied long
enough under favorable condifions even native
copper is formed. @Gold, being insoluble, 1is
left behind, and 1s increased in relative
amount by the removal of the other constituents.
Very low grade sulfide deposits on or Just
below the old upland surface }mve been en-
riched to ore by tbls process. The Cleopatra
mine (secs. 3 and 4, T. 18 N., R. 2 B,, H. M.)
Just south of the gquadrangle yielded large
lumps of native copper. This is the second
type of copper deposit. The Turner mine (183)
has been enriched in gold.

Vein deposlts of pyrite, chalcopyrite,
and some sphalerite associated with a great
deal of quartz and some calcite are found in
shear zones of the dioritic rocks of the
¢iadrangle. They constitute the the third
type. Those tbat have been explored contain
enough gold to interest the prospectors.
Those that have been examined are composite
veins. The 01d Glory mine (27} is a good
example of this type. Prospectors report
deposits in which pyrite and chalcopyrite in
small smounts are scattere@ widely tbrough the

diorite, but no such ocourrence has been
seen by the writers.

Gold

Gold was the most important mineral
resource of the Kerby quadrangle. Since the
discovery of placer gold on the Illinois River
in 1851, placer and lode mining have contimed
with some interruptions to the present day. In
the early days they played an important part
in the development of the region. The early
mining camps Waldo and Allentown nearby,
Sevastopol and Pondtown on Ceanyon Creek at and
above its confluence with Josephine Creek, were
gettlements of several handred persocna. Kow 1t
1s difficult to find traces of them. The gold
output from this area can never be known, for
records of the most productive period of placer
mining are very incomplete. 38henon estimates

0ld production from the Takilma-Waldo area at

4,000,000, and any reasonable estimate of
production from Josephine Creek and Alth use
Creek would raise this figure to over $5.000,000.

Placer

Placer deposits are found on moat of the
streams. East of the Kerby fault zone these
deposits fi11l1 the valley bottoms and make the
beds of the present streams; west of this 2zone
the streams flow on bedrock except near their
sources, and the placers are found on the
terraces along them. In the eastern area the
gravel deposits that have been mined range in
thickness from a few feet to more than 60 feet;
the average thickness of gravel in the larger
stream is more than 20 feet. In the deeper
deposits there are layers of clay, and the
gravel consists largely of falrly well-rounded
cobbles and pebbles. Some of the déeper placer
gravel on the larger streams 1s still unworked,
and may justify drag-line or dredge operations.
Shenon (14) has described the placers of this
type in the Takilma-Waldo area. The shallow
deposits are a jumble of subangular to angular
rock fragments.

Most of the shallow placers on the small
streams were worked out in the early days. The
early miners worked the beds of these streams
assuming that the gold would be mainly concen-
trated in the channels. It now appears that
they erred in so assuming, and that the small
streams effected 1little concentration of the
gold from the side-hill wash. Paying quantities
of gold are recovered in small scale "sniping"
operations which are still carried on from the
poorly assorted material on the banks of the
streams.

In the western area two terrace levels are
developed along the larger streams. The rock
platform of the lower one is from 10 to 30 feet
and the higher one from 80 to 150 feet above
the streams. The gravel deposits are from 4 to
30 feet thick. 1In general they are quite coarse,
and boulders up to several feet in diameter are
present. On Josephine Creek these deposits are
firmly cemented, and only the upper weathered
part can be mined by placer methods. The
higher terrace gravels probably are the equiva-
lent of the Llano de Oro gravel in the Illinois
Valley. The gravel of the S8econd Cycle of
Erosion (Tertiary gravel) has been mined, and
in the Tekilma-Waldo district has ‘ylelded
considerable gold and platinum. According to
the old miners, the gold recovered from streams
that cut gravels of the S8econd Czcle of Brosion
("Tertiary gravels"”, called the "0l1d Channel"



by them) has a higher fineness. The old
Channel gold runs 967 fine and other placer
gold runs 800 to 900 fine.

Lode

Though the larger part of the gold produced. | .

in the Kerby quadrangle has been recovered from
placer mines, there has been a large production
from pockets and lodes.

Very 1little pocket hunting has been
carried on during the past few years, and the
writers have had very few opportunities to
examine newly opened pockets. The term
®"pocket™ 1s used in this region to describe any
occurrence of free gold in a restricted space.
Some of these pockets have no visible roots,
but others are obviously associated with veins
or veinlets. It follows from the manner of
searching for pockets that all those found lie
close to the surface. Both Hershey and
Ferguson have mentioned that the pockets in the
Klamath Mountains in California are formed by
supergene processes. and therefore must be near
the surface. These writers belleve that most,
if not all, of the gold was brought to the
pocket by downward moving groundwater and that
the pockets are all on contacts of black carbo-
naceous slate with more competent rocks. Owing
to the nature of pockets and pockethunters,
record of all but the largest pockets does not
exist, traces of the holes are soon obliterated,
and memory of them 1s gone with the passage of
the pockethunter. Hence the following gener-
alizations about pockets are based on
fragmentary information. The most productive
areas have been the upper part of the basin of
Althouse Creek, the basin of Canyon Creek, the
west slope of County Line Ridge from Babyfoot
Lake to Golden Dream mine, and the ridge
between the Illinois River and Josephine Creek,
northeast of Fiddler Mountain. These areas are
underlain by pre-Dothan rocks, carbonaceous
Galice slates are absent, thinly layered tuff-
aceous and cherty sediments and thin platy
slliceous flows are commonly present, and large
masses of diorite or more siliceous intrusives
are not present. It follows that in the Kerby
quadrangle localization of pockets 1s not
effected by carbonaceous slate or by major
1gneous contacts. Probably contacts between
small masses of more competent and less compe-
tent rocks are a factor, and the number of
pockets that have been found on the ridge tope
or high up the slopes indicates that super-
gene processes have played a part. In con-
clusion, 1t may be sald that pockets are
irregular and discontinuous rich pods of quarte
which may have been somewhat enriched by
supergene processes. They are similar to the
small bodies of rich gold ore, called "hot
spots® by the miners, that are found in some
of the more contlnuous quartz veilns.

No well defined gold quartz velns such as
those developed at the Ashland or Benton mines
have been opened up in the Kerby quadrangle.
The smaller rudely tabular deposits are of two
types: those composed of quartz, free gold and
a few percent of sulfide minerals, and those in
which the sulfldes constitute a large part of
the deposit, and contain gold and silver values
in the sulfide minerals. The Robert E. mine,
described by Shenon (13), 18 an example of the
first; and the 0ld Glory mine of the second.

Another type of gold deposit 1is the gossan
of large low-grade sulfide deposits from which

the sulfide minerals have been removed by pro- 21

longed oxildation and leaching. The Turner mine,
which has been described briefly by Shenon (14),
is an example.

Menganese

The only manganese ore that has been mined
An the Kerby quadrangle came from a lens of
manganiferous chert in the Dothan formation
(Black Beauty prospect, no. 186). The chert
lenses in both the Applegate group and the
Galice formation are also manganiferous in
places. The manganese may be present in the
chert as manganese carbonate, rhodochrosite, or
as the manganese silicates. The rhodochrosite
deposits, where sufficlently rich, form ore,
but at present manganese cannot be won economi-
cally from manganese silicates. Where the
silica has been leached out by downward perco-
lating surface water leaving concentrations of
manganese oxlde, the residual material may be
ore. Therefore chert layers near the ridge
tops are more likely to contaln exploitable
deposits.

Nickel

Nickel in small amounts 18 present in many
peridotite bodies. It occurs in the olivine,
the nickel content of which may be as much as
one-third of a percent, but 1s usually mch
less. Under proper conditions of weathering,
the magnesium, most of the silica, and mich of
‘the 1ron 1is removed from ollvine, but the
nickel may be fixed by the iron hydroxide that
preclpitates out of the solution in the ground-
water; or it may be fixed as a nickel silicate,
garnierite, which 1s characteristically green.
In this way an ore deposit may be formed on and
below an erosion surface. A good example
described by Pecora and Hobbs (12) 1s found at
Riddle, Oregon. Garnierite has been found in
the peridotite along the edge of the Illinols
Valley, but no noteworthy deposits of rickel
have been found.

Platinum and allied metals

Although the presence of platinum in the
placers of Kerby quadrangle was known in the
early days of mlning, 1ts value was not apprecl-
ated and so 1t was not recovered. Since the
turn of the century its value has been
generally known, and it 1s sought with care by
placer miners. The platinum of the miner 1s an
alloy of two or more of the six metals--platinum,
iridium, osmium, ruthenium, rhodium and
palladium. The value of these metals varles:
for the last several years palladium has had the
least value--about half that of platinum;
ruthenium and platinum have had about the same
value; and iridium, osmium and rhodium each
have had about twice the value of platinum,
Precise analytical data for these metals 1in the
"platinum" from southwestern Oregon are scanty,
but apparently 1t runs about 30 percent plati-
num, 32 percent iridium, 25 percent osmium, 13
percent ruthenium, and 1little or no rhodium or
palladium. The placer deposits near Waldo,
along Josephine Creek, and on the Illinols
River just below the mouth of Dear Creek, are
reported to carry platinum. Little information
on the ratio of gold to platinum metals
recovered from these placers 1s avallable.
According to J. T. Logan the ratio of "plati-
num" to gold in mines near Waldo is 1 to 75.



Pyrite

Pyrite, the disulfide of 1iron, 1s found
in the Takllma-Waldo district as bodles that
contaln tens of thousands of tons. Pyrite 1s
sometimes used in the manufacture of sulfuric
acid, and if such an acid plant should be
constructed economically near enough to these
deposits to permlt their use, the pyrite would
have a market. For a description of these
deposits the reader is referred to Shenon (14).

Quicksilver

Cinnabar, the common ore mineral of quick-
silver, 1s found in the northeastern part of
the quadrangle on Shaw Creek (Empire, no. 5),
in Swede Basin (no. 56), and on the southern
boundary of the quadrangle in the valley of
Diamond Creek. It 1s found 1n rocks of the
Galice formation or in igneous rocks that have
intruded the Galice and Dothan formations.
Most of the quicksilver production in the
Pacific Coast States has come from calc-silica
rock, a brittle alteration product formed in
peridotite and sedimentary rocks of Franciscan
or younger age. Therefore, the chances for
finding economically minable deposits of
cinnabar in the Kerby quadrangle are not good.
It should be borne in mind, however, that the
Altoona mine, Trinity County, Calif., had a
large quicksilver production from Franciscan
rocks, and that the Patricks Creek quicksilver
mine, 4 miles south of the quadrangle, has had
a small production. 'This mine was discovered
in 1943.

Three conditions determine the locall-
gation of cinnabar deposits of exploitable

size. The deposits are formed (1) near, but
not in, major faults, (2) in rocks which are
porous and offer a large amount of rock surface
to mineralizing solutions; such rocks are
porous sandstones, platy schigsts, slates, and
shales with open partings or highly fractured
cherts, silicified serpentines, and fault
brecclas; (3) the deposits are formed from the
surface to depths of a few thousand feet. The
first two of these conditions can be found in
the quadrangle, but whether the third condition
prevalled during cinnabar mineralization
depends on the age of the mineralization, and
the relationship of the present surface to the
surface at that time. Both of these facts are
still uncertain.

Silver

No deposits rich enough in silver to
warrant mining have been found 1n the quad-
rangle. The copper deposits and the gold
deposits carry so small an amount of sllver
that 1t can only be considered a minor by-
product.

Zinc

Sphalerite, the zinc-iron sulfide, is
common in the sulfide deposits of the Kerby
quadrangle. Formerly, owing to the low price
of zinc, the sphalerite-rich parts of the
deposits were not ore and therefore were not
mined except insofar as was necessary in order
to mine high-grade copper ore. For the same
reason, there are no assay data for zinc
content, and the tenor of zinc in these deposits
i1s not known.
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EXPLANATION

Qal

Alluvium

(Stratified yravel, send, and silt.
in purl of fluvio-glecial origin}

Glacial moraine
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Bench gravels

(Puorty sorled gravel, merges with
adivvium 1n places: on benches
as mauirhies 100 feet abor-e the
pregent streams) b

UNCONFORMITY

QUATERNARY

Patent T

Llano de Oro formation

(Foerly sorted clay and sand with
leraes

small rock fragments and
of yravel)

Qe

Auriferbus' -avels of the
Second Cycle of Erosion

(Stream gravels. Foerly sorted
subrounded cobbles and pedbles in
a sandu matriz. In part decom-

posed, tn nart cetneriled) ,
UNCONFORMITY
et ]
o8 }
Old gravels

(Cobbles, pebbles, and sand on up-
tand surfaces above 5,000 fuel.
Conraser material partially de-
composed. whole mass firmly
cementled)

TERTIARY

UNCONFORMITY

Arago group, undivided

(H eterogeneous bufl-green coarse
sandandgril witk lentils af
gravel and of carbenueccows shale) |

UNCONFORMITY

H

T
CRETACEOUS

Horsetown formation

(Grayish green arkosic sandstens
weathered buf in upper part,
Coarase 1v.t!-indurated conglom-
erate ana interbzdded sandstone

near base i)

(UNCONFORMITY

Pacite porphyry
( White to pink fins-grained rack
gonerally contains: fel > pheno-
crvats; in dikes and bosses)

Granodiorite
{Granitoid lightcolored rock. con-
tainsngh Mende. bsotide, and
wnbleguaric)

Gneiasic migmatite

(Gneiasic rock around dorders of
diorite intrunons and tncluded
roof pendante)

Hornblende diorite and
related rocks

(Medium to coarae grawned rock
with gnevanic danding, lLight gray
phase with i tle horndlends, hd;
dark phuse with much harn-
bl'::ju)io. dhd; diorite peymatite.

p

(4

Dolerite and related dikes

(Dark-colored, fine-grained rocks
withdiabasicorinterverial tozture
Sforming dikes tn. or near perido-
tits or asrpentine)

JURASSIC OR CRETACEOUS

Metagabbroic complex

(Dark gray, medivum greined, al-
tered rock. forming emall casres
in peridotite or elongate intru-
stons adsacenttoit )

-
N

Olivine gabbro

(Dark colored rock containing
bYuish feldepar, Dyrodene, and
olivine. coarss-grained facigs,
cog, and fins-#rainedfacies, fog,
e ely, meppedisn nortk pait

area)

P L™ !
Serpentine
(Completelyaserpentinized peridot-
tte breken by shearing into emold
blockzor an aggregation ef curved
or bellsed shiny transiucent pletes

from pellotw through olive green
to black tn color)

Pyroxenite

(Dark green rock made up largely
af coarse crystals of ortAoromdic

Peridotite

(Green medium-grained rock con-
ssling of olivane with or without
other mafic minerals; weathered
rock bulf te rustcolered. In
placos largsly alter-ed to serpen-
tinsdritnoterusked) J

Dothan formation

(Maasivs indurated sandstone and
thin layers of black or dark gray
skals with a few conglomerale layers
of emall chert pebbles. Soma lentile
of chert JAC; also seme interlayered
dense basail.Jdb.in various shadss
af green or rustyred, in yart with
amygdalowdal or pillow: strwcture
or with flow breccio)

1_
JURASSIC

Galice formation

{Dark gray to Black fine-groyned
to denae. thinly layeved rocke gen—
erally with olaly cleavage, afew
medium-gracsuad sandatone beds
up (o 3 feet tn thickness andsome
thin-layers of grit. Jgs.  Also
Lurge thickness of andesitic fows
mainly writic with dreccias
and s, Jgv; in pleces special
phases are seprarately mapped or
indicated by tetter eymdvls: fel-
aitic and amyydalndal phose,
Jet, agglumerats tufe and thin
Rews, Jgc) o

UNCONFORMITY

EXPLANATION
CONTINUED

v
Applegate group

( Altered lava flows, flow breccias,
und pyroclantic rocks, moally of
buair, composition ukth aome in-
trusve recka, Tov. Al tuflace-
ousscdiments, Tas; argilliite, ar;
quartzite, at; chert. chi; and lime-
stene, 1s)

=]

gneiss

Contact facies

f Baked or recryatatiized Jurassic
rocks near intematve contantx;
lettevsynrbulain parenthesesindi-
cate original untt)

aqr
f"/
!

Highly sheared rock

{Dashedlines indicale direction of
sheering

/"-“‘mu-w

Contact

(Dashed where approrimate,
dotted where irferred)

()
© ¥75

¥ ault, showing dip
(Dashed where approzimate, deot-

ted where inferred: U. uplArown
side; D. downthrown side)

—_t

Axis of anticline, showing
direction of plunge

Axis of overturned anticline

—=

Axis of syncline, showing
direction of plunge
~0
Strike and dip of beds
V4
Strike of vertical beds

A5
Strike and dip of foliation

x
Strike of vertical foliation

A0

Strike and dip of joints
X

Strike of vertical joints

®

Lode mine or prospect

(Numbder refers tolist on margin
ufmap

X
Placer mine

{Number refers to list on nargin
mup)

TRIASSIC ()

AGE UNKNOWN

10.

101.
102.
103.
104.
105.
106.
ni,
113.
114.
115.
116.
128.
130.
133
144,
152
159.
163.
176.
181.
182.
185.
187.
188.

12.
17.
88.
89.
112,
143.
145.
146.
162.
165.
166.
167.
168.

19.

2%

30.
43.
47.

49.
50.
54.
62.
63.
66.
67-

68.

69.
70.
71.
72.
78,
74.
75.
76.
7
78.
79.
80.
81.

83.
84.
85.
86.
87.
93.

97.

98.
100.
107.
108.
109.
110.
117.
118.
119.
120.
121,
122,
123.
124,
125.
126.
127+
129.
131.
132.
134.
137.
138.
139.
140.
141.
142.
147.
148.
149.
150.
151
153.
154.
155.
156.
157.
158.
160.
161.
164.
169.
170.
171,
172.
173.
174.
175.
177.
178.
179.
180.
183.
184.

59.

23
186.

135.

56
136.

MINES

AND PROSPECTS

CHROMITE DEPOSITS

Salt Rock

Cobalt Blue
Nigger-Elkhorn
Bnriggs Creek (Sordy)
Name unkown
Chrome King {4o. 1
Chrome King No.3
Name unknown

Dirty Face

Peach

Chromite occurrence
Deep Gorge Chromile
Upper Hammon
Shade Chromite
Robbin Prospect
Black Beauty

Oregon Chrome Mine
Name unknown
Name unknown
Black Rock Chromite
Gallagher Chrome
Cavyell Horse Mt.
Jim Fisher Chrome
CavyellHorse Creek
Black Rock Chromite
Black Bear
Horseshoe Lode
Squaw Creek Chrome
Griffin Chromite
Placer

Name unknown
Name unknown
Saddle

Babyfoot

Bowse:

Hanscum

Marguerile and Uncle Sam
Olive B.

Marcella

Harry B.

Pearsoll Peak

Name unknown
Bailey Chromile
Little Boy No. 1
Littte Boy No.5
Little Boy No. 4
Name unknown
Name unknown
Name unknown
Collard {Golconda) Mine
Valen prospect

Pony Shoe

Owens

Eslerley Chrome Mine
Name unknown

Dick and Dick Reynolds
Sour Oough

Irene. Chromite
Winton Mt. Chrome

Sec. 6,T.36 S.,R. 7W.
Sec. 6,T.36S., R 7w,
Sec. 24, T.36S., R.9W.
Sec. 14, T.36S., R.9W.
Sec.23,7.36S,R.9W,
Sec. 36, T.37 S, R. 10W.
Sec. 36, T.37 S, R. 10W,
Sec.30, T. 37S, R.9W.
Sec. 29, 7.37S.,R.9W.
Sec. 29,T.37S.,R.9W.
Sec. 32, T, 37S., R.9W.
Sec. 32,T.37S., R.9W.
Sec. 28, T.37S., R.9W.
Sec. 21, T.37S.,,R.9W.
Sec. 21,7.37S.,R.9W.
Soc. 21, T. 37 S.,, R.9W.
Sec. 21, T.37S., R.9W.
Sec.22,T,37S.,R.9W.
Sec. 15, T. 37S.,, R.9W.
Sec. 9, T.37S., R.9W.
Sec. 3,T.37S., R.9W.
Sec. 3,T.37S.,R.9W.
Sec.34,T.36 S.,R.9W.
Sec. 34,T.36S., R.9W.
Sec. 9.T7.37S., R.8W.
Sec. 9,T.37S., R.8W.
Sec. 33, 1.37S..R.8W.
Sec. 4,T7.383., R.BW.
Se¢.18,7.38S., R.8W.
Sec. 5.T7.38S.,R.9W.
Sec. 6,T7.38S., R.9W.
Sec. 2,T.38S.,R.10W.
Sec. 2,T.38S. R.10W.
Sec. 25, T.38S., R. 10W.
Sec. 22,7.38S., R. 10W.
Sec. 14, T.38 S., R. 10W.
Sec. 11, T.38S.,R. 10W.
Sec. 12, T.38 S, R.10W.
Sec. 12, T. 38 S, R 10W.
Sec. 11, T.38S,,R. 10W,
Sec. 2,T7.38S,R.10W.
Sec. 10, T.39S.. R. 10W,
Sec. 3,7.39S., R. 10W.
Sec. 3,T.39S. R. 10W.
Sec. 2,T7.39S,, R.10W,
Sec. 2,7.39S., R.10W.
Sec. 12, T.39S.,R.9 W,
Sec.12,7.39S,R.9W.
Sec. 6, T.39S.,R.9W.
Sec. 17,T.40S,, R. 7W.

Sec. 31, T.40S.,R. 7 W.
Sec. 15, T.41 S, R 7W.
Sec. 11,T.41 S, R.8W.
Sec.22,T.40S.,R.8W.
Sec. 21, T.39S,R.9 W,
Sec. 33, T.40S., R.9W.
Sec.36,T.40S, R. 11 W.

Sec. 10, T.41S..R. 11 W.
Sec. 9,7T.41S,,R.11W.

COPPER DEPOSITS

Onion Falls

Buckeye Mine

United Copper Mines Co.
Calumet

Henshaw Claim
KerbyQueen (Sowell) Mine
Elephant Ducommun
Spence

Cowboy Mine

Lilly

Waldo Mine

Queen of Bronze Mine
Cameron Mine

Big Four Placer
Name unknown
Contact
Flanagan
Havens Claim
Name unknown
Name unknown

Murray Mine
(Britton Manganese)

Name unknown
Lucky Spot
Freckles Placer
Ramsey Mine

Bart Mine

Name unknown
Elkhorn Placer
Metz Mine

Old Glory Mine
Dunbar Placer
Cobalt Group

Gold Basin Placer
Eureka Mine
PanlherCreek MiningCo.
Ptacer Mines Co.
Gold Bfanket

Red Dog Placer
Swecle Creek Placer
Revell Placer
Anderson (Holiday)
Name unknown
Golden Pnncess

Independence Placer
Goshen Placer
Foster Placer

Sutter{Norton Huff) Placer
Name unknown

Bear Placer

Gold King

Moody

Billy Neil (Sego Tomek}
Name unknown

At Blasson

Blue

McGrath

Pocket Knold

Name unknown

Name unknown

Name unknown

Name unknown

Name unknown

Name unknown
Williams and Adylott
Black Bear

Becca & Morning Group
Summit Group

Peck Placer

Peck Mine

Hustes Mine

Red Ore Placer

Name unknown

Name unknown

Name unknown

Placer

Bill Ward
CanyonCr.Cons. GoldMines
Winters and McPherson
Bowden Prospect
Name unknown

Name unknown

Lucky Spot

Freckles Piacer

Name unknown

Alta, Oro Fino

Silver Nugget

Roseburg and Fidelily
Payday

Free and Easy

Connar and Connacher
Portland Group

Name unknown

Atlas Gold Oredging
Leonard

Horse Shoe

Name unknown
Allhouse (Run Gulch)
May Queen (Apple) Placer
Lone Star (Maiden) Mine
Name unknown

Name unknown

Name unknown

Name unknown
Johnson

Name unknown

Name unknown

Pony Shoe

Frog Pond {Maunlain View)
Lyltle Mine

High Gravel Placer
Daisy

Name unknown

Merrill Placer

Platerica Mine

Batley Group

Eslerley Placer

Deep Gravel

Deep Gravel Mine
FryGuich

Alberg

Albright (Turaer) Mine
Bald Eagle

Sec. 2,7.36S, R.8W.
Sec.30.7.36S.,R. 7 W.
Sec. 4, T.38S, R 9w,
Sec, 5, T.38S, R 9W.
Sec. 10, T.39S., R, 10 W.
Sec. 17.7.40 S, R. 7 W.
Sec. 18, T.40S.,R. 7 W.
Sec. 19, 7.40S.,R. 7 W.
Sec, 11. T. 41 S,, R.8 W,
Sec.35,T.40S., R.8 W.
Sec. 36, T.40S, R 8 W,
Sec. 36, T.40S, R. 8W.
Sec. 34 T. 40 S. R, 8 W.

GOLD DEPOSITS

Sec. 26, T.35S.,R. 7 W.
Sec, 28, T.35S., R. 7W.
Sec. 28, T.35S, R. 7 W.

Sec. 35, T.35S., R 7 W.
Sec. 10, T. 36 S., R. 7 W.
Sec. 5, T.36S,R.7W.
Sec. 5, T.36 S, R 7W.
Sec. 7,7.36S., R 7W.
Sec. 28, T.36 S, R.7 W,
Sec. 29, T.36 S., R. 7 W.
Sec. 32, T.36S., R. 7 W,
Sec. 24, T.36 S., R. 8 W.
Sec. 7.T.36S., R 8W.
Sec. 13, T.36S., R 9W.
Sec. 24, T.36 S, R. 9 W.
Sec. 32, T. 35S, R.9W.
Sec. 12, 7.36 S, R. 10 W.
Sec.12,T.36S., R. 11 W,
Sec.25,T,36S., R. 11 W,
Sec. 32, T.37S,R. 10W.
Sec. 22, 7.37S.,,R.9W.
Sec. 1,T.37S, R 10W
Sec. 6, T.37S.,, R.9wW.
Sec, 5, 7.37S.R.9W.
Sec. 4, T.37S.,R.9W,
Sec. 34, T.36 S.. R.9 W,
Sec. 7,T.38S.,R.8W.
Sec. 18, 7.38S., R. 8W.
Sec. 19, T. 38S.. R. 8 W.

Sec.30.7.38S..R. 8W.
Sec. 30, T. 38 S, R.8 W.

Sec. 36, T.38S,, R.9W.
Sec. 25, 7.38S., R.9W.
Sec. 36, T.38S.. R.9W.
Sec.36,T.38S,, R, 9W,
Sec. 34, T.38S,, R.9W.
Sec.33,T.38S., R.9W.
Sec.33,T.38S.,R.9W.
Sec. 35, 7. 38 S., R. 9w.
Sec. 35, T.38S.,R. 9W.
Sec.26, T.38S.,R.9W.
Sec. 26,7, 38S., R.9W.
Sec. 22, T.38S., R.9W.
Sec. 17, T.38S., R. 9 W.
Sec.17, 7. 38S.,R.9W.
Sec. 17, T.38S, R, 9 W.
Sec.11,T.38S, R.9W.
Sec. 11, T, 38S.,,R.9W.
Sec. 11, T. 38S., R.9W.
Sec. 3,T.38S..R.9W.
Sec, 1,T7.38S, R 10W.
Sec. 19, T.38S., R. 9 W.
Sec. 23, T.38S, R 10W.
Sec. 23, T.38S.,R. 10 W.
Sec. 14, T. 38S., R 10 W.
Sec. 11, T. 38S,, R. 11 W,
Sec.26, T.38 S, R. 11 W.
Sec.34,7.38S.,R. 10W,
Sec. 3,T.39S,R 10w,
Sec. 14, T.39S, R. 10W.
Sec. 7, L ROW,
Sec. 5,
Sec.
Sec. B
Sec. 1
Sec. 1
Sec.
Sec. 12
Sec.
Sec. 2
7
4
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Sec. 12,
Sec.
Sec. 7.
Sec. 6
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Sec. 3
Sec.

Sec.

Sec. 19, T.
Sec. 8, T. 4
Sec. 17, T. 40
Sec. 15, T. 40 S.
Sec. 27, T. 40S.
Sec. 27, T. 40 &..
Sec. 33, T. 40 S.,
Sec. 30,T.40S,,
Sec. 6 T 41 S,
Sec. 5, kdl;S,,
Sec. 3, T.41 S,
Sec. 9, L 21 S.
Sec. 9,T.41S,,
Sec. 10. T. 41
Sec. 14, T. 4
Sec. 15, 7.4
Sec. 1,T.4
Sec. 34, T. 4
Sec. 34, T,
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Sec. 15, T. ., R.OW.
Sec. 17, T.40S.,R. 10 W.

MISCELLANEOQUS DEPOSITS

McFarlane B8rick Plant
Max Campbell

Elkhorn Manganese

Black Beauty (Taggert)
Nickel Chromium Group
Woad Cock

Empire

Quicksilver Swede Basin
An occurrence of sulphides

Sec.34,T.37S.,R.8W.
Sec. 5, T.36S..R.7 W,
Sec. 13,7.36S., R. 9W.
Sec. 11, T,41 S, R. 11 W.
Sec. 20, 7. 38S, R. 8 W.
Sec. 36, 7. 39S, R.9W.
Sec. 3, T.36S..R7 W
Sec. 1,T.37S,R 9W.
Sec. 28, T.39S, R 7 W,

Copper, gold lode

Placer
Placer
Lode
Placer
Lode
Lode
Lode

Gold and
manganese lode

Lode
Lode
Placer
Lode
Placer
Placer
Placer
Placer
Lode
Placer
Gold-Capper lode
Placer
Lode
Placer
Placer
Placer
Placer
Placer
Placer
Placer
Placer
Placer

Placer

Placer
Placer
Placer
Lode
Lode
Lode
Placer
Lode
Lode
Lode
Lode
Lede
Lode
Lode
Lode
Lode
Lode
Lode
Lode
Lode
Lode
Placer
Lode
{.ode
Placer
Lode
Lode
Lode
Placer
Placer
Lode
Lode
Lode
Lode
Placer
Lode
Placer
Lode
Lode
Placer
Lode
Lode
Lode
Lode
Lode
Lode
Placer
Placer
Lode
Lode
Placer
Placer
Placer
Lode
Lode
Lode
Lode
Placer
Placer
Lode
Lode
Lode
Lode
Placer
Placer
Placer
Pltacer
Placer
Placer
Placer
Placer
Placer
Placer
Lode
Lode
Placer

Clay

Manganese lode
Manganese lode
Manganese lode
Nickel lode
Nickel lode
Quicksilver lode
Quicksitver lode
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