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XY ;,J > 8.  Granite Hill Mine Sec.26,T.35S.,R.5W.,  Gold lode
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SRS R B /A S Y /P TRy AN N o | T LN e e - I U LT TAY P R et B8 € SSSH PN VAL OB | O Rl - e B RS20 TR W N e Umpqua formation 8 10. Jewett Mine Sec. 27, T.36S., R4 W, Gold lode
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W i a 13. Molybdenum Prospect Sec. 16, T.36S, R. 4 W, Molybdenum lode
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cde ) 64. Exchequer Mine Sec. 35, T.37S., R.5W.,  Gold lode
ety - : o 65. No Name Sec. 33, T.37S,R.5W,, Gold lode
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Intredustion
Spoasorsilp and purpcss

Geolcogic mapping of the Grants Pass quadrangle was bejun &n part of
® proimet tc study the ores cf manganese and chromium in southwest Oregon,
and it war financed for & time from Iuxis sllosttad to the Ceslogicel
Suvey, Us 5+ Department of the Interic:, by the Public Works Admimistra-
tion, After an ares of about 200 square =iies had bucn mapped, the aarping
of the guadrangle was completed by the Gecloglon. Survey In cooper-tlon
with the Gregon State Department of Geology and Mineral Hesourcen.

A imowledge of the geology of en sres is esmential %o an sdajuate
appraisal of itz mineral resources, and this peclogic wap should serve as
& guide to study of the mineral deposits in the Grants Fass quadrengle,

It ir the policy of the State Depertment of Geology mnd Mineral Rescurces
to ralease informetion that i3 of value to the mining industry ms promptly
as porsible, In lioe with this policy, this map, though based on rield
work completed so recently as June 1540, is being issued nowy but, as
geologists sspecielly will understand, it must be regarded as preliminery.
The classification and description of the rocks shown on the =map is largely
based on field observatione alone and is certaln to be modified in some
particulars by labcratory study of the specimens collected, A final report,
enbody ing the results of tnis study and of other office work, will pre-
sumbly be publishsd later by the Pederal Gecloglcal Surveys

Field work

Geologic mapping of the quadrangle wse begun in September 1938 and
continued into the second week of November; it was resumsdJune 1, 1939,
continuwd to mid=Movamber, and completed in Mey and June, 1940. The
preject was under the imwediete direction of Franois G. Wells, of the
Federsl Geolopioal Survey, who was in the field thrcughout the thres
pericde. He was arsisted by George U. Gates, Robsrt M, Orantham, Presston
E. Hote, Hareld L. James, William B. Kennett, James V. Newman, Jr., Garn
A. Rynearson, Clay T. Saith, E. Carroll Taker, Jr., and Elbert J. Tate.
Not more than two monthe was spent in the gquecrengle by eny cue of these
essistants except Hote, who worked in the fleld r'or nine months in all.
Hirg services were especially valuable beceuse of his experiencs in mapping
perts of the Medford quadrangle to the emat, and in studying rocke col-
locted therein, for the geology of the two quadrangles is similar in many
respectss Detailed studies of the nineral deposits were made by Wells.
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Previous work

Many of the mineral deposits in the quadrangle, as well as some aspects
of the geclogy, heve been described in published reports, a selected bibli-
ography of which is given at the end of this text. G-ological maps of the
Riddle mnd Medford guadrangles, thirty-minute sheete whioh bound the Grants
Fags quadrangle to the north and emst respectively, have been made and pube
lished by the Pederal Survuy.

Geography
Locaticn

The Grants Pass guadrengle is in southwestern Oregon and is bounded
by the meridians 123900' and 123%30' west and parallels 42°00' end 42930'
northe Its south boundary almost coincides with the Gregon-California
State line, mnd it ia divided Into twc nearly squal parts by the northe
south boundary line between Jacksom County, to the emst, and Jesephine
County, to the west. Its ares is about BEC sgquere milees.

Accesgibility

Much of the northern part of the gquearangle is readily mccessililng,

The San Francisco and Portland lins of the Southurn Paoific Railroad, on
its way from Califernie, snters the sres a Zew ailes east of Gold Hill and
follows Rogue River westward to Grants Pess; here 1t turns nortnwestwsrd,
and within s few miles it leaves the quadrangle. The Californie and Oregen
Coest line runs southwestwerd fror Grants Pass for only m few miles beyond
the west boundary of the quadrangle. U. 8. Highway 99 parallels the San
Fraociroo and Fortland lloe; U. 5. Highway 193, and Stete Highwey 238, as
well as a feow gravel romds, follow the open valleys nerth of Rogue Siver,
Two gravel roads give access to the southeastern part of the area, but the
extremely rugged south and western part of the reglon can be reached only
by trails.

Topography

Rogue River, the master stream of the region, orceses the northern
purt of the quadrangle {rom east to west. Its largest tributary, Apple-
gate River, enters the southeastern corner of the guadrangle and follows
an irregular course to & peint near the northwestern corner of the quad-
rengle, where it enters Rogue River. The quadrangle lies within the
extremely rugged Slekiyon Mounteing. The lowest point in the area, on
Rogue River, ie 850 feet, the highest, on Srayback Meuntain, 7,043 faet
above sea level, & difference of 6,193 feet., Slopes that have an average
greds of J0 degrees through s range of two tc four thousand fest are
comnons In the scuthern port of the gquadrangle the reglon sbove an al-
titude of 6,000 feet has been sculptured by placiers.

With the exception of the walley flatz, which are farmed, the region
is covered with forsst,

Geology
Uutline

More than half of theo area of the Grants Pass quadrangle is oocoupied
by regionally-metamorphosed volcanic and sedimentary rocks, mainly of
Faleoroio age but perhaps In part even clder. Jurassic sedimentary and
volaenie rocks occur in the westerm part of the guadrangle. The structure
of all these rocks is highly complex. Their prevailing strike ls north-
northeasterly, their dips meinly steep and eastward. Some folds and faulte
that affect the beundaries of the Jurasaic rocks and of other dismtinctive
roeks have besn mapped, but thore muet be many cthers that can not be

sapped.

Into the Jurasalc and older rocks, large and small bodies of peridotite
largely sltered to serpentine and of quart: diorite and related rocks, be-
sides many dikes, have been intruded.

A few muell patohes of Late Cretacecus and Eocosane sediments cocur in
the northeastern part of the quadrangle, These rocks have gentle dips,
lie unconformably on the steeply-dipping metamorphic rocks, and are younger
than any of the Intrusives mapped.

Fairly extensive arear of alluvium lie in the bSroader walleys.
Metamorphic rocks (pre=Mesoroic)
Older schists

In the southsastern corner of the quadrangle is an ares, about 20
square miles in extent, of schista that are belisved to be mmuch older than
the adjacent rooke, because of their markedly higher degree of metamorphimm.
There is no mors definite svidence of thelr age, The most abundant of
these rocks are medium- to dark-green plagioclase-hornblende schiste,
presumably formed by metamorphism of andesite or basaltic tuffs, Much of
the green schist is rich in epidote, Another rock that is common in the
series is & dark bluish-grsy to black graphitic schist probably derived from
oarhopacesus sedimsnts. There are also a few masses of & silvery-white
serioite schist containing cubse of limonite pseudomorphic after pyrite,
which =ay have been derived from rhyelite or danite. Color bands are not
common in the old schists, and where seen they are usuaily less than one=
half inch wide end parallel to the schistosity. With few exceptions, the
schistosisy strikes from north to & few degrees sast of north and dips
stenply westword, but the structure is too little understood to warrant
an estimate of thickness.

Metavoleanic and metasedimentary rocks

A thick series of altered wolcanio rocks, with lens-shaped inter-
beds of argillite, chert, quartzite, and limestone, underlies sbout half
of the ares of the quadrangle. The thickness of this series is unknown,
tut is probably to be measured in miles, although its apparent thicknese
may be exaggerated by faulting and clo=e foldinr.

uetavoloanlo roaks.--The metavolcanic rocke are pale green to
greenish gray, and thelr textures range from moderately cosrse grained
to fine grained, A large part of the series consists of porphyritic
rocks, probably andesitic or beraltic lawas, with phenccrysts of plagio=
=lase and what wes cnoe pyroxens in a microorystalline groundmass. The
feldspars are more or less cloudy and now approamch albite in composition,
though they doubtless were criginally more caleic, Ine pyroxenes are
almost invariably altered to actinolitie hornblende, Chlorite ls rare
in these rocks, but in almost every speclmen either clinorolsits or
epidote, or both, are conspicucus. Some of rock shows traces of flow
structure, and vesicular or amygdaloldal structure is comron., Calcite
is 50 abundant in many of the layers as to suggest that the lavas flowed into
& basin and were nixed with limy mud that was mooumilating there, so that
they consolidated s vasicular brecels bound together by a calcarecus matrix.

Fillow lawvas are proninently exposed on Kerby Pesk, nesr the middle
of the western border of the quadrangle. They form steep westward-facing
cliffs along the ridge for about a mile north of the Pesk. Agglomerates
and flow brecclas are common in the southwest corner of the area, especially
on French Mountain, The agglomeratic strunture is best sesn on weathered
surfmces, where angular and subangular amygdaloidal fragments are set in a
fine-grained, partly caloareous, matrix. Part of the series probably
consisted oripginally of fine-grained thin-bedded tuffs.

The formation ms mapped includes somm small hodies of basic intrusive
rocks and gome lenses of arpillite, s few feet to a few tand of feet in
thickness, which it was imoracticahle to map separataly, The larger lenssa
of argillite, some of which are seversl hundred feet thick and several
miles long, have Lieenm amppad together with other metasedimentary rockes.

lhhnd!.wntg rockss==The argiilite lenses consiet mainly of black,
fine-grained, denss rocks with a platy cleavage. In some pleaces they ocon=
tain narrow bands and small lenses or "eyes™ of either sandy material or
oaloits, and they are interbedded with layers of sandstons and grit, which
commonly show cross-bedding and are made up of greins of veloenic rocks,
quartz, and chert.

Sili=eous beds are especially common in certein places. They are
mostly grayish-white, but they prade from pure white to black, ard soue
are reddish. Uany of the beds are cherts, denss translucent rocks with
splintery fracture, Others are medium-fine to very fine-grained quartzites.
Ir a few placos these rocks show oolor bands s fraction of an inch wide,
but they are commonly so m:ssive that the bedding cannot ba reen., Layers
several inches thick may Le sevars*sd by micacweous partinge which originally
were clay. Gradations from pure silicecus naterial to argiliite or to
limestone are common, Somw beds of chert are intensely folded, end in
places they break into an asszeublage of rods like corded wood. Some strata
of chert or quertrite from less than 100 to several hundred fest thick
eon ba follewed for miles aleng the etrike, hut more commonly the siliceous
strata are lenticular and thiock relativaly to their lenpth,

Lenses of limestone ure common in some carts of the series, Most
of them are less than 100 feet thick and only & few hundred feet long,
bhut a few are saveral huadrsd feet thick and can be followed for as much
as a mile, Most of the limsstons is a white or light gray, medium to
coarge-grained orystalline rock that might properly be called a marble.
A few beds are fairly pure limsstone, containing very little magnesium,
but most of them contain chert and clayey or sandy materisl, and some
grade into quarteites or into limy argillites. Fragmentary orpanic re-
meins are found in some of the beda,

Diller (1909, p. 50; and 1914, p. 15) grouped the limastone masses
of the quadraagle into four belts trendinpg northeastward. The first ones,
farthest northwest, includss several mmesep south of Chensy Creeck to ahout
10 miles southwest of Grants Pase. The eecond, which contains the most
limestons, nearly follows ‘the northesst-southwest diagonal of the guad-
rangle, It ircludes the ledges west of Gold Hill, passes noar the Oregon
PBonanza mine, and contains the Oregon Caves. The third includes saveral
ledges on Esne Creek, four miles southeast of Gold Hill, and others on
the southwest elopes of Wellington Butte and of Steamboat and Whiskey
Feaks. The fourth appeara oo Little Applegate Riwer, and on upper Apple-
gate River at Seattle Bar, Diller tentatively dated the first two belts
as Devonian and the third and fourth as Carhoniforous. It remaine to be
seen whether this classification will stand in the light of new svidence
now available but not yutlmlly studiad,

Excopt in a few plaogs, the attitude of the metavolcanio rocks is
shown only by their contadats with interleyered argillites, quartgites,
and limestones, These rooke dip steeply to the scuthemst in most places
and their prewailing strilks is east of north. In the southwestern part
of the gquadrangle, some southerly and westerly dips are found, In the
besin of Deer Creek, the strike swinga to almost east-west.

Cantact ﬂtmrghu.-—nlrm tones of schistose plagloolase
amphil tes, of q t-hormblends gneiss, and of quartz-mica schist
with thin bands of quartzite, marbls, or lime silicate rock ocour in the
Grants Pass guadrangle. All these recks are more coarsely crystalline
and less distinotly foliated than the great body of amstasadiments and
metavoloanioss They are, with few axceptions, marginal to ignsous stocks,
and they everywhere grade from typicel gneias or schist into normal meta-
voleanic or metasedimentary rocks. They are thought to have been produced
by ignecus metamorphism of these rocks. In the text for the preliminary
geologio map of the Medford, Oregon, quedrangle, howsver, they were called
the younger metamorphie rocks, mnd similar rocks in the Riddle quadrangle
to the north were named the May Creek schist and considered to be older
than the metavolosnics. (Diller and Fay, 1924, p. 2.)

Sehistose plagiloclase amphibolites, which are the most .widespread
of these contact rocks, sppear to have been derived from the metawoloanie
rockss The first stage of the alteration produces a rock which differs
little in general appearsnce from the ordinary metavoloanios but shows
& more distinetly crystalline texture under the hand lens. The ground-
mas3, which is dark greenish, contains larger crystals of pale green
hornblends, whioh may be rolicts or metacrysts, and lrregular ghost-like
lighter spots which may be the beginning of wmetaorysts of albite, Nearer
the ignecus cantact most of the amphidolits is r coarse-grained, strongly,
banded gneissie rook, in which layers oconsisting chiefly of quarte, of
plagioclase, or of diopeids, in grains seversl millimeters in diemster,
alternate with equally coarse layers of aligned hornblende, Scme of the
more schistose rocks contain much blotite, In sorw places the laysrs shom
complex folding, suggesting deformatiom in the plastlc state. Some of
the saphibolite shows neither banding nor alignment of minerale but is even
grained and consists of fe.dspar and smell grains of diopside and horn-
blende or biotits ar both.

The quartsites differ little in hand specimen from the less metamor-
phosed guartsites, though some of them contain mioroscopio erystals of
garnet and tourmalines The lime silicate rocks are gray to white in colar
and spotted or mottled. Seme contain readily wvisible radiating ageregates
of wollastonite, and miorosocopic grains of diopside snd garmet.

PRELIMINARY GEOLOGIC MAP OF THE GRANTS PASS QUADRANGLE, OREGON

BY FRANCIS G. WELLS

Juraseic sedimentary and wolcanic rooks
Distribution, genera! character, and relations

An ares mapped as Gulice formation (Jurassis) in the Riddle folio
extends into the northwestern part of the Orants Pass quadrangls, In the
Riddle folio, the Galice formation was not described ms imoluding ame:
volcanio rocks, and it is there shown in the struoture sections s forming
bands of sedimentary rock that alternate with bands of gresnatone, whirn
are not dietinguished from those farther east. In the Grants kaas yuad=
rangle, sedimentary rocks apparently squivalent to the Galice fermatien
are both interbedded with and overlain by wolcanic rooks, which sesm to be
mearly of the sams age as the sediments and probably Jurassic also. It
ssemy best therefore, in this preliminary text, morely to oall thess sedi-
mentary and voloanic rocks Jurassic, and mot to apply any formation name
to them, even though thsir lower, dominently sedimentary, part is almost
oertainly equivalent to a part of the Galice, It will be necessary in
& later publication either to re-define the Calice ms including woloanio
rocks or to give a separate formation name to the woloanios. The ereas
chiefly occupied by sediments are distinguished so fer as possible fram
thoso chiefly oocupied by volecanies, but the b ies in some pl are
only approximate, 2

The supposedly Jurassic rooks of the Grants Fass quadrangle all orop
out within five miles of its western boundary, The ares that overlaps the
northern boundary extsnds, interrupted caly by areas of alluvium, south=
ward 14 miles to Deer Creek. Another area almost ms large liss southwest
of Holoomb Peak and is oromsed by Sucker Creek., The sedimentary rooks in
this area ere less slmilar than thoss in the other to the typleal Galice
sediments, but they have m distinctly younger losk than the metasedimentary
rocks, being lighter colored, coarser grained, snd more distinetly beddeds
The mescolated volcanic rocke, moreover, are lighter colored and fresher-
looking than the metavolosnica.

No conclusive evidenoe regarding *he relation of the Jurassic rocks
to tha supp dly Pal 1 tavoleanic and sedimentary roocks in the Grants
Fass quuadrangle was cbserved by the writer. The conteats are not well ex-
posed, and they are certainly in part faulted, Along much of the eastern
boundary of the Jurassic, both series dip sastward at about the same atosp
angles, but here the beds ars evidently overturned, for the synolinal struc-
ture sbuthwest of Holoomb Peak shows that the Juraseio rooks are the younger,
The difference in gensral appearancs of the two series points in the same
direction, but the best svidence of Jurassic age consistas in the fossils
colleoted by Diller in the Riddle quadrangle. (Diller, 1924, p. 5.)

The Jurasale rocks srs cut by quarts diorite stoocks and show igneous
motanorphism alang the contactes The contaot aureoles are mapped in parts

Lithology

W ==The most abundant rock in the Gelice formation

and ir. the northern ares of Jurassio sediments in the Grants Pass quadrangle
is dark gray to black shale, most of whioh is buff or reddishe-scme of it
evan brick red=-in weathered ledges, Where the shals is but slightly
weathersd, 1t ir commonly mottled in gray and huff, Interbedded with the
snale i= ruch sandstone, some of it in massive layera several feet thick

but more of it in thinner layers, an inoh to a few feet thick, alternating
rhythrically with layers of shals. The det is pred ly line
grained, but the formation contains some beds of grit, with grains 2 to 10
=, in diameter, All the sandy beds contain a large proportion of woleanic
material, such as ash and tuff, G5ome of the sandetone beds show channelling,
gradations in texture, and obscure cross-bedding,

Folding mnd shearing have developed slaty cleavage perallel to the bed-
ding in the shales. The shales have locally beun metamorphosed to foram
phyllites or even achists, whioh closely resemble the argillites of Faleo-
tolo mge but cam usually be distinguished fron them by the assoolated sand-
atone beds and by thelr node of westhering.

Yoloanic rockes—=Altered voloanic rocks other than the re-worked
tuff Wlresdy mentioned are interbedded with the ssdiments. At Hobortscn
Bridge, near the northwestern corner of the quadrangle, there are good
croppings of greenish maesive medium-grained andesitic lava and s lenticular
body of egglomerate or flow breccia. At Limpy Creek bridge, there are sleo
exoellent exposures of e gresn, fine- to medium- gralned lawva, in some of
which there are flow lines and vesicles, of flow brecciss with angular
vesicular fragmeuts of lawe bound together with green chloritic (probebly
tuffaceous) matarisl, and black argillaoecus rock which has the sppearance
of the shale common in the CGalice formation. There is also n small smount
of sreenish-gray fragmental gritty rock, in whioh mngular feicspar grains,
hornblende orystale, and a pinkish mlcrocrystalline mineral can Yo made out.

Laves and other wolcanic rocks predominate in the th ares but
are less woll exposed here than farthel zorth., Soms of these volcanic rocks
resenble the metavoloanios of Paleozoic sge, The Jurassic rocks are dis-
tinguished primarily by their stratigraphic and structural relationships,
especially by their intimate sssociation with the sedimentary rocks, as
exenplified by flow breccisc having an argillacesus cement and by the inter-
fingering of lava flows with beds of shale or slate. Ordinerily, too, the
younger rocks are lighter colored than the older, and their minerals, es-
pegially the feldspars, are less altered and thoir textures better pre-
cerved then those of the Faleozoic metavolcanice, The Jurassic voleanic
rocks inolude a suhordinate smount of crean-colored rhyolite with phene-
eryste of clear quartr end feldspar,

Intrusive rooks (Presupper Cretaceous)

Eerpontine

The name "serpentine™ is applied both t> & group of minerals sod
to roocks that consist lsrgely of thoee minerals. It is in the latter
eense that the word is used in the above heading. The rooks here mapped
as serpentine have been derived from rooks of the peridotite-pyroxenite
series, The end members of this series ars respectively charactericed by
the minerals olivine and pyroxens, both of which are resdily altered,
under certain conditions, to minerals of the serpentine group. Some of the
rocks mapped ac serpentine are only partly altered pyroxenite or peridotite
btut it has beon impracticable to map these less altered masses separately.
In pleces, on the other hand, the serpentine has besn further altered to
such minerals ms talo and chlorite. By fwr the grester part of the masses
outlined oo the map, however, oonsist essentially of serpeatine minerals.

The ereas of serpentine outcropping within the quadrangle range from
less than an mcre to several square miles in extent; most of them are
less than n square mile,

In general the areas underlain by serpentine bear little vegesta-
tion, mnd their soil is browmish or brisk-red. The weathered rock
ordinarily has a charecteristic tan or buff color and is oalled "buckskin™
by the loocal inhabitant Less ly it is greenish-gray. Frerh
surfaves ars generally dark green to black, although some are lighter
green with a.yellowish tinge and a waxy luster. The serpentine is mminly
in mioroscopic felted aggregates. In some warleties large corystale of greenish-
gray diallage or tatite or § 4 phs sfter these minerals, recognirable
by their parallel-fibrous texture, are scattered in a dense, fine-grained
matrix, A less common wariety, derived from dunite—a rock that consists
almost wholly of olivine--is ysllowish and has gramular texturs, bsing
made up of muall grains of serpentine and residusl olivine. Hosettes of
derk green unthophyllite prisms several inches long mre consplouous in
soms outcropss Chromits is nsarly everywhere present in the dunite ms
an aocessory minsral, and grains of it occur here and there ia all the other
sorpentine rocks. In parts of the dunite it occours in scattered greins or
small "eyes"; but in a few places there are masses of chremite large enmcugh
to be of e conomic intarest.

Along faults and shear rones the ssrpentine is slickensided snd is
cut by orcss=fibered sesma of serp best The gr

trations of ohromite commonly cocur along these shear zones; but this may
moun that the rock ylelded most readily to shearing where chromite was
most abundant,

The ignecus rocks that are now repr ted by serpentine were intruded
into all the pre-Cretacecus rocke of sedimentary and volcanic origing Thelr
shepes and their‘structural relations to the older rooks suggest that many

of them are sill-like, but some of the smaller cesses are oertainly dikes,

Quartz diorite and related rocks

Distribution and Emom characters=-Many irregular masses of moder-
ately silicecus ruslve rook are sxposed in the Grants Pass quadrangle,
and two of them are large. Ome of these, which lies aleng the northeasts
eouthwest diagonal of the quadrengle, iz about 18 miles long and 6 nmiles
wide, though much of it ig buried bensath the alluvium in Williams Valley.
It may be ocalled the Graybaok stock, from Grayback Mountain. The other
large mass crops out in the northwest part of the quadrangle, whose ncthern
boundery it overlsps. It cocupied an area of 66 square miles within the
Grants Fase quadrangle and about as mush agein in the Riddle quadrangle
to the morth; it might appropriately be called the Merlin stock, as the towm
of Merlin, in the Riddle gquadrangls, is near its center. Several mmaller
bodies, from less than one square mile to & square miles in ares, orop out
elsewhers, It is believed that all these areas, large and mmall, represent
a singls great batholith, which probably underl ies mich of the southeastern
part of the quadrangle at a rather shallow depth, for the older rocks are
metamorphosed to about the same degree hers as they are at a emall distance
from the margins of the larger stooks,

Even though presumed to be thus closely related in origin, the
mmaller intrusive bodies differ iderably in composition, and emch
of the larger bodies contains rooke of several distinet typess Dlorite
and quartz diorite are probably the prevalent varieties; granodiorite
and porphyritic granite are also present but rare, and in places the
consentration of dark minerals is so great that the rock might be olassed
as & hornblends gabbroj but the larger arems of gabbro sre mapped separately.

The prevalent rocks in these bodies are light gray, even grained,
holoerystalline, and not foliated in general, although ome or two cocur=
rences of granite gnelss have been noted, In a few places the texturs ia
porphyritio, and small phenoorysts of orthooclase or miorcoline are im=
bedded in a granulsr groundmasss The dark-colorsd minerals, sither horn-
blende or biotits or both, are subordinate in most outorops. Where both
are pressat the biotite is usually the less abundant, The minor socezsoriss
inolude apatite and magnetite, with orystals of sphene. Garnets are present
in some cutcrops. The usual dikes of aplite and pegmatite cut the other
rocks,

Diorite.-=Diorite containing little or no quartez ooccurs along the
borders of the large intrusive bodies and is the prewailing rock in some
of the small stocks and in meny of the sheets north of Squaw Creek. The
rock is dark-colored owing to its high percentage of hornblende and is
mostly medium grained, As is best seen under the microscope, this kind
of dlorite is in gensral more sltered than the quarts diorite; the feld-
spar graing ars largely altered to kaclin, sericite and clinozoisite, and
the mottled green and brown hornblende is partly altered to chlorite.

¢ diorite,==Probably the most abundant imtrusive rock in the
\wrezﬁr:_hq_\nrﬁ diorite, which forms a large part of the Graybaok
and Merlin stocks, The quartz diorite is a light gray rook, composed
snzentially of sodic plagiocslase mnd minor quantities of quarts and of
sither biotite or horoblende or both; it contains 1little if any orthoe
olase, A sasple taken from the Merlin stock near Orants Pmss oontains
about B6 percemt of comparatively fresh plagioclase feldspar (andesine),
16 percent of quarts; the remaining 30 percent is mainly green hormblende
but inoludes a small amount of brown biotite.

Grancdiorites=The granodiorite is generally lighter gray and
coarser grained than the quartz diorite and contains a smller quantity of
derk minersls, but its most tial disti is its orthoolsse con=
tent, which may be as much ms 26 percent. Its average composition is about
€5 peroent feldspar, 20 percent quarts, and 17 percent biotite and horm-
blende, which occur together or singly. The feldspars, as a rule, are
fairly fresh.

Gabbro

Bmall parts of the large quart: diorite stooks appear, in the field,
to be hormblende gabbro, but the miorcscope shows that its feldspar is
more sodic then in most gabbro,

Gmall stooks of true gabbro coour in the area, howsver, cne of them
being in the eastern part of T. 36 5., R« 3 W., and another west of Hews
hope. This rock usually woathers desply to a rusty red soil, One of the
fow fresh specimens that oould be gotten is a gray-green coarse-grained
rock, oconsisting in nearly equal parts of large grains of augits, partly
altered to green hornblends, and of the limewgoda feldspar bytownite.
This typloal gabbro grades into roock composed mainly of pyroxens and into
rock composed malnly of feldspars

A largs gabbro dike exposed in seo. 36, T. 37 8., R. 6 W. consists
of a gray coarss-grained rock oontaining about 46 percent of labradorits,
30 percent brown hornblende, an unusually large proportion of apatite-=
perhaps as much as 10 percemt--snd about 2 percent of pyrrhotite, which
is readily seen in hand specimens,

Dikes

The dikes in the area, apart from those already noted, fall into two
distinet groups: those injected before the intrusiom of the diorite and
related rocks and involved in the folding snd faulting of the metamor=
phic rooks and thoss injected after the emplacemsnt of the dloritio stocks.
The older dikes differ but little from the enclosing metavoloania rocks,
and pt where exp es are 1ly good cannot be distinguished from
them. The younger dikes oomnsist mainly of green to gray porphyritiec rocks.
¥ary of these dikes ccosist of a green diorite porphyry--or, as it might
more properly be called--spessartite, with parrow primms of hornblende as
much as 1/2 inch long in a fine-grained growndmass. Under the microseo)
this rook 1s seen to contain from 26 to B0 percent oligoclase (Abpginag),
40 to 45 percent hornblends, a few perocent of quart:, caleite, and chlorite,
and aooessory mmgmetite, titanite, and apatite, Others consist of gray feld-
spar porphyry. Ome of thess, & mile lomg, outs the diorite porphyry between
Applegats River, nesr the genter of the quadrangle. This rook contains
rhombold phemoorysts of white soned plagioclase (Abpgin,,-Abgeing.), 5/8
of an inch on a side, and a few laths of hornblende & dense groundmasss

Narrow aplitiec dikes ranging from a few inches to several feet in
width out all the granular intrusive rocks, sad they are cut in turn by
pussrous pegmatitic dikes and weins. Quarts veins are most numsrous in
the vicinity of the larger granitic masses, but they also coour in all
tha other rocks. Most of them are barrem, but a few contain smmll amounts
of sulphides or of gold.

Intrusive diorite and basalt have besn found cutting the

formation (Bocens) in the Medford quadrangle directly to the east, snd
Diller found basalt dikes that he believed to be of Tertiary age in the
Riddle quadrangle to the north. Some of the dikes in the OGrantes Pass
quadrangle may alsoc be Tertiary, but as none of them have been seen to
out the Chiso or the Umpqua formation their age can only be inferred
from their petrographic charactsr, which remains to be fully determined
by detailed petrographioc study.

Age relationa of intrusive rocks

The intrusive rocks are youngsr than the Chico (Upper Cretaceous)
and are intrusive into all the Jurassic and older roocks. They probably
were intruded in the periocd of widespread batholithie intrusion that
ooourred in the Pmoific Coast region during late Jurassio or sarly
Cretaceous time. The order in which the several kinds of rock were in-
trudoed has not been worked out in detail in this ares, but the peridotite

bodies were probably the earliest und were followed successively by baslie
dikms, by the guartz diorite, granodiorite, granite, and, finally, aplite
and pegoatites

Chleo formation (Upper Cretaocscus)

An area of Chice sandstone romewhat less than two equars niles in
extent overlaps the eastern burder of the quadrsngle south of the head of
vacksun Creek, Two very email patches lie north, and another south, of this
area. The Chico dips 109 or less northward, and i separsted by & great
uncrnformity from thes nesrly vertloal metsvoleanic rocks upon which it
lies. Although it is not in contaoct with intrusive rocks in this quad-
rangle, it 1s known from cbssrvaticns made elsewhere in the reglon to be
Yyounger than the serpentines, diorites, and other intrusive rooke desoribed
mbove, The greatest thickness of the remmants here present is probably
less than 100 feet.

The most abundant rook in the Chico here ism a buff to reddish-orowm
dirty mediumegrained sandstone, bt this commonly grades into finer sande
stone, having subangular grains less than half a millimeter in dismeter,
and inte grits having grains ¢ mm. in average diameter, It is alsc inter-
bedded with pebbly layerss The pabbles and grains are largely of meta~
voloanic rocks. A good deal of the sandstone le oross-bedded,

The sediments bsoome coarser toward the souths The two amaller remmants
north of the lergest ares consist of fine= to medium~ greined sandstone, but
pebbly beds are common in the southern part of the largest ares, and at several
places along the southern contact a coarse basal conglomerate from 5 to 12
feet thick may be ssen. At the Boulder Chamnel Placer, where this basal
conglomerate is especially well exposed, it contains fairly well rounded
boulders from 7 inches to 8 feet in dimmeter, which are chiefly of meta-
woleanio rooks, though some sre of quarteite, The shore-line apparently wes
not far south of the scuthernmost of thease remnants, snd the material was
derived from the Paleosclc rocks which formed the land.

The basal conglomerates of these remnants contain plecer pold, which
waes undoubtedly derived from the older rocks, carried by streams into the
ses, and concentrated by wave action, Flacer mining to recover thia gold
has besn sttempted in several places, but ths Boulder Channel Flmcer is
the enly place where it is going on at present.

[ formation ( )

The Umpqua formation underlies an area of sbout cne sgquars mile in
the northeast cormer of the quadrangle, It consists mainly of mediume
grained sandstons but includes some shale snd conglomerate. The sandstone
ia white to light brown, most of it being pale yellowish-brown, and it
woathers to a sandy soll of mimilar pale colora, differing in this respeot
from the Chico formation, which characteristically weathers red, Well-
rounded quartrits pebblen an irch or less in diamster are sparsely dis=
tributed through much of the sandstonse and may be found almost snywhers
in the overlying soil.

The grains in the sandstons range from fine to coarse and are anguler
to subrounded. The sandstone comtains much wvolsanic material, in part
erystalline and in party glassy, and sems of it could properly be oslled
tuff. Muscovite ie a characteriastic comstituent and is conspioucusly
abundant in some outorops. Hear the base of the formation the sandstone
is interbedded with shale, most of which ia dark gray or black and oarban=
aceous. Conglomerate lenses are commonly interbedded in the sandstones
They consist of ill-sorted, well-rounded pesbbles and cobbles of granitio,
metasorphic, and voloanin rooks.

The Umpqua formation, like the Chico, has very flat dips and rests
unsonformably on the metavolcanic and metassdimentary rocks.

Alluvium (Quaternary)

Deposits of rand, grawel, and silt ive ugh to be mapp
form the floors of many of the stresm valleys. The rudely stratified and
terraced deposits that cocupy the walleyas of Rogue and Applegate rivers
have bsen intrenched by streams, which now flow on bed rock in plecess
Terraces cccur at several levels and some terraces merge into each other
and into the colluvium of gentle adjoining slopes. Although soms de-
posits may be ms much as 200 feet think, no eingle exposurs shows a thicke=
ness of more than 75 feet of grawel, though many show 30 ta 60 feet.

The upper 10 to 20 feet nf the terrace deposits is usually a red
silty clay or hardpan. This may be directly underlein by "blue” grawsl
but may be separated from it by s layer of red gravel underlain by a
layer of clay, The "plue” grawel conslets of fairly well rounded
pebbles, cobbles, and s few boulders, with scattered pockets of sands

Mappable deposits of alluvium from 25 to 60 foet deep ocoupy the
valley bottoms of many tributaries of Rogue mnd Applegats riwvers. They
are sinilar to the deposits just described except: that they contain mbre
enguler pebbles and cobbles. Placer gold has been recoversd from all of
those deposits.

The bottoms of many of the small walleys are filled with oolluvium,
or "slide rook", s jumbled mixture of large and small angular rock fragments,
subrounded ocobbles and pebbles, and sand., The placer gold which is found
in many of these wallays is coarse and rough and is distributed throughout
the colluvium, showing that it has not traveled fer.

Structure
Kirde of deformaticn

The pre-Quaternary layered rooke of the Grants Pass quadrangle may be
grouped into three divislons according to the extent to which they have
been deformed: (1) the older schists, (2) the metawoloanic and metasedimentary
rooks and the Jurassio sedimentary and wolcanic rocks, and (3) the Cretacecus
and Ecoens sedimentary rocks.

The original bedding of the vid schists has besn almost obliterated
by metamorphism, being indicated only hore and there by color=banding, which
is genorally oonformable to the schistosity, Although the schistosity showe
drag-folding on o small conle, its general sttitude L{s fairly ocomstant. it
strikes from north to nerthesst and dips from 657 to nearly BOC westwards

In the metavolcanics and metasedimants the prevalling strike is about
H. 30° E. but ranges from north-south to east-west. Individusl beds dip
both to the southeast and to the northwest and in aany places they are
vortical, Such varistions in dip, and the highly contorted structure found
in some of the limestons and chert, suggest close folding. Although the
tops mnd bottoms of beds huve been recognized at a few places, it has been
impossible to demomstrate repetition of beds or of groups of beds, More de-
tailed studies will be needed to solve the complex struoture of these rooks.

The Jurassie rocke in the area north of Deer Creek strike northeasterly
and in general dip at moderate to high angles towsrd the southeast. They
thus, broadly speaking, psrallel the structure of the older metavoleanic
rooks to the east and sppesr to underlie them. This relation might be due
either to owverturning or to thrust-faulting of the older formatlior ower the
younger. Definite folds and feults have bemn mapped in the Jurassic rocks
of the scuthern area and will be describad below,

The small remnant of Chico roocks axposed mlong the northesst edge of
the quadrangle strike northwesterly and dip from Bo to 100 northesstward,

It is difficult to obtain strikes and dips on the poorly sxposed Umpque
formation whish orops out in the northeastern corner of the quadrangle, but
in genoral the bede etrike about N. 350 W, mnd dip 112 or less to the south=
woste

Folds

Although it has not been possibls to map minor folds in the metavoleanic
rooks of this quadrangle, because of the lack of distinctive "marker" beds and
the poor of the exp a8, there is some ovidence bearing on their
major strusture, In the Medford quadrangle, to thes east, the metavolomnic
rocks in gemeral dip steeply northwestward, but in the Grante Pass quadrengle
they mostly dip southeastward. A line trending north-portheast from s peint
about 1 mile west of the junotiom of Carberry Creek with the Applegate River
merke the change in attitude and sppears to be the axis of & large synclinal
struoture or "synolinorium™, This view is borne out by the faot that the
more sasterly limestone belts are mpparently younger than those in the more
westerlys Thers are several small folds in the southwestern part of the
quadrangle.

The Jurnssic voloanic and sedimentary rooks on the southwest spur of
Holoomb Fesk are folded into a south-pitching syncline, the sastern limb of
which is overturned and on which there are other minor wrinkles.

Faults

General atatement,==The faults, as well as the folds, in the pre-
Cretapeous rocks are oertainly much more rnumerous than the map shows. Only
s moderate numbar of fsultes, which displace the boundaries of distinetly
different rooks, are drawn on the map, but so many others that could not be
follewed far have been observed in quarries and mine workings, that there
mugt be & multitude of small faults, and perhaps many large ones, that were
not recognized, Some very large fauults are wuspected to exist thet it was
oot thought justifiable to map because their existence ooculd not quite be
proeved or because their examct looation was unoertain.

Faults lﬂ‘uture‘ Jurassio rocks.—=Several of the few large mapped faults
have one o assic ] one of the older rocks. The most extensive
one, which may be oalled the Sucker Creek fault because its known oourse is
all within the basin of that stream, strikes about northenorthwest, has a
steep dip, and is presumably normals It drope Jurassic rocks, on the west,
down against older metawvolcanic on the east. Its throw must he at least
2,000 feot and is probably much greatsr. It cuts off s band of chert in the
pre=Jurassic rooks, snd the topography suggests that it extends beyond the
southern boundary of the guadrangle. The Sucker Cresk fault outs off an
overthrust of low to moderate easterly dip, whioch may be called the Cave
Crosk overthrust, The movement on this overthrust must amount to st least
a mile, but the known extent of the fault, between the Sucker Creek fault
and the valley of Grayback Cresk, is only about three miless

A lerge fault striking east and west and dipping south is exposed in
the Beaver Fortland Cement Company's quarry south of Wilderville, in see.
19, T. 37 8., R« 6 W. It joge the ocontmot between the Jurassic and older
rocks mors than a mile; the downthrow, if the movement is straight dowm the
dip, would be on the morth side and must to pany th da of feet.
A few other, smaller faults have been mapped in the same vicinity.

At places near the sastern oontact of their northern area, the Jurassie
sedlmantary rocks are highly deformed, which suggests that this contact ia
s fsult; and the d fiscordance of dips on the slops north of Desr Creek re=
infoross the suggestion. No aotual sxposure of the contact, however, has
besn seeny If the contact is e fault, it is most likely a reverse fault,
about parallel to the general sastward dip of the bedding on both sidess

A further indicaticn of a great fault along this boundary is givem by
the gemeral structure of the metavolcanic and netasedimentery rooks. Reasons
bhave besn given in the asction on folding for believing that the strata in
ths eastern part of the quadrangle are in general younger than thoss farther
weste Thers is thus a presumption that the sastern limits of ths Jurassio arsas
are determined either by faults or by unconformities of greater magnitude
than appear to be probable,

Other faults.—There is evidence also that the area of old schists in
the southeastern part of the quadrangle is bounded on the north aud west by
faults. The north boundary of the area runc omst mnd west, mcross the
strike of both the old echists and the 1 1 The pr of
elongate areas of intrusive rocks all slong the contact indicates that the
fault coocurred before the period of intrusion, mnd that intrusive rocks
were injected into the fault soms, The western wundary of the old schiste,
though parallsl to the general strike of the oountry rotk, may well be
another great preeintrusion fault, for it also is followsd by a sone of
intrusive rocks, and it is olose to one of the supposedly younger (Carboaiferoust
limestone belts. If the borders of the ares of older aschist are not fault
lines, the metavcloanic and metasedimentary rocks must be divided from them
by sn snmormous unconformity.

The largest mapped fault that does not affect the Juraselo rooks has
been traced for five miles within the basin of Carberry Creek and may be
oalled the Carberry fault. It strikes morthwestward and is steep, but
ite direction of dip and of downthrow are not kmown. It jogs s thick lems
of quartzite and outs off several beds of limestons, It is nearly paralleled
by mother large fault on the souths BSeveral other faults within the meta=
voleanis series bave been mapped farsher north in the sastern part of the
quadrangles Most of them have been recognized because they displace sedis
meutary beds, but one of them, north of Gold Creek, cuts off several dikes,
and cne northeast of Mount Isabel jogs the boundery of a mass of diorites

Two gots of fsults are resognizable in several mine workings. They
are well sxposed in the workings of the Humfidinger, Oregon Bonansa, Great
1 um, and Scott mines. The faults of the set that includes the tar
nusber of them strikes M. 50° -80° W.) most of them dip 459 =800 M. E.,
but soms dip southwestward. The faults of the other set strike nearly at
right angles to those of the firyt, Their dips are steep, ranging from
800 to wvarticals They slope both to the northwest and southeast tut north
westerly slopes predominate, It is in these fmults that the quarts weins
of the region ocour, Fractures most of vhich are parallel to one or the
other of these two fault gystess are ocommon throughout the district, Narrow
dikes—a fow inoches % a fow feet thisk--of spessartite and diorite are
numerous in many of the better exp os of the loanio and metasedi=
mentary rocks. Thay fill fissures of the two fault systems, which indicat
that frecturing along these twv directions probably began either before or
during the period of quarts diorlse intrusion,

Mineral deposits
Antimony

An pitimony progpest is lecated oa the line hetween ssotions 24 and 26,
B« 4 B., Ts 40 8., at an altitude of 2,600 feet. Ome tummel about 100 feet
Iong follows s flssurs, etriking N. 65° W. asd dipping 45° N. E., in muche
fissured and desply-weathersd mstavoloanic rook. The fismmre contains
lemses of 4 tibaite (satimemy sulphide) s lead=gray, wery lustrous,
mineral,

Chromium

Chromite, the anly chromium minersl of ¢ conowmio importance, has a dull-
black or bluish-black color, a pitschy luster, apd a speeifio gravity of about
4.6] 1t is sasily distinguished in the field from the black mauganese ores
by its greater specific gravity and luster and fren. the black minersls of
irom or copper by its charsoteristie lxtecbrowm streak when soratcheds
Commercial bodiés of ohromite are found only in rocks of the peridotite
group, in which the mineral cccurs as disseminsted round grains, me much
as 2 mm, dism., and as sggregates of similar grains, In southwestern Oregon
ores or potential ores of ohromium cocur exclusively in dunite, a peridotite
ocomposed essentially of olivine, Peridotite is so extensively altersd to
serpentine that even when it is not wuoh eltered, it is geoerally ocalled
serpentine by miners, Prospecting for chromits, therefors, can be restricted
to the areas of serpeatins shown on the gecloglc map. Although in other
parts of the world doally valuable deposits of chromite are reported
to have mooumulated during an early stage of the orystellization of periddtite
masses, only one deposit of this character wmz observed in the Orants Fass quad-
rengle. With the exoeption of the d spoait at the head of Murgers Creek all of
the dsposits observed are direotly related to fractwre or shear zonss. At every
deposit the serpentine or altered peridatits has besn broken by two imtersecting
sots of fractures, mlong all of which there is evidsnce of at least slight
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shearing, The deposits are lenticular, with their long sxes in the direction
of the dominant sat of frantures. which everywhaere trend a little emnt of north,

The concentrations of chromite are roughly lens-shaped mnd pinch out
along their strike mnd in depth. Contmct with the wall rocks is abrupt,

Hoet of the ors is massivs, but small amounts of serpentine oocur
among grains of chromite in places. There sre some exposures of sc-omlled
"leopard” ore, made up of clots of chromite two or three millimeters in
diamater in & groundmmss of serpentiney In & few places the ore ls banded
or streaked,being made up of rich layers separated by layers of leaner or
barren serpentines

Copper

‘Copper minerals have been reported from two places in the Grants Paass
q le; one, on the Paoific States Mines olaims, is in ses. 5, T. 41
8., R, 8 W, (Mo. 130), the other, at ths Babeook Mins, is in secs. 6, 8, 7,
T. 39 8., B« 6 Wy The Pacifio States ore forms replacement bodies along
osrtaln beds in the old schists. Several beds of sohist distributed through
& zone¢ nearly a mile wide have been partly prospected and all sre more or
less mineralized, At soms places a bed of schist has been largely replaced
by quarts mnd sulphides, at other places within the sams bed the sulphides
are sparsely distributed. The more intensely mineralized beds range in
thiockness from & few inches to over 40 feet and conslst of highly altered
chlorite schist containing considerable quarte and some epidote mnd seri-
oite, Pyrite and chaleopyrite are the prinoipal sulphides and sphalerite
is present in small amount. Pyrite is almost everywhere by far the most
abundant sulphide,

The Baboook Mine 1z in metavoloanioc raoks, broken by meny fiswures
of northeasterly strike, in which quartz=pyrite weins have been formeds
Gosasan is widely distributed along the gulch for several thoussnd feets
Most of the workings are caved, and the character of the ors can be judzed
enly by what little there is oo the dumps. This iz essentially a mixture
of quartr and pyrite, in which nc copper minerals were chserved,

Gold
Plucers

Placer deposits are found on most of the streanss, mlong which they
form terraves or fill the walley bottoms. The gravel deposits that are
being mined wary in thickness from a few feet to more than 60 feet. The
avorage thickness of the sjravels in the larger streams ia more than 20 feet,
In the desper deposita there ars layers of clay and the gravel conaists
largely of fairly well-rounded cobbles end pebbless The ehallower deposits
are a jumble of subangular to angular rock fragmentss

Most of the shallow placers on the mmall streams were worked out in the
early days. The early miners worked oaly the beds of these streams, sssuming
that the gold would be mainly ated in the ch ls. It now appesrs
that they erred, to their cost, in so sssuming, snd that the mall streams
offected little concontration of the gold in the side-hill wash. Paying
quantities of gold are recovered, in smallescale ™sniping® operations which are
still oarried on, from the poorly mssorted material on the banks of the streams,

Much of the desper placer ground on the larger streams is still unworked.
Shovel operations were in progress in 1939 on lower Sardine Creek, Foots
Creek, Applegate River, and Sterling Creek, Remmants of old stream gravel
in the hesdwaters of Bolan Creek and of the east fork of Althouss Creek,
near the southwest corner of the quadrangle, at sltitudes ranging from 3,600
to 4,500 feet have also been mined for placer gold,

It has long been imown that some of the grawel channels at the base of
the Chico formation contain placer gold. The old placer miners in the region
believe that one of these old channels crossed the srea in a northwesterly
direction from the northeast corner of T. 338 B., R. 3 W. Gold has been
recovered {rom the gravel at the base of the Cretacecus in thie reglon,

Lodes

Though it is probabls that the larger part of the gold produced in
the Grants Pass quadrangle has been derived from placer mines, thers has
been a large production from pockets and lodes,

Very littla pocket hunting has been carried on during the past few
yoars, and the writer has had very few opportunities to examine newly
opensd pockets. It seems that the word is used in the region to desoribe
any cocurrence of free gold ore in a restricted space. Soms of these
pockets have no visible roots, btut others ars cbviocusly msscoiated with
veins or veinlets. It follows from the manner of searching for pookets that
all those found lie close to the surface, Both Hershey and Perguson
have mentioned that the pockets in the Klamath Mountains in California are
formed by supergene processes and therefore must be near the surface. Both
w»riters believe that most, if not all, of the gold was brought to the pocket
in solution by moving gr i and that the pockets ars all on
contacts of black carbonacecus slate with more competent rockss Though
some of the pockets im the Orants Pass quadrangle may have hed s simliler
origin it geems probable that some of them, much as the famous Gold Hill
and Stesmbout pockets, had m different origing

The pookets are found in all the pre-Chico rocks ana ars not confined
to conmtacts; and though they are more sbundant in scme places than others
no rules for their distribution have beenm found., They probably are irregular
and discontinucus rich pods of wuarts, shich may have been sariched somawhat
by supergene processss, They are similar to the emall bodies of rich gold
ore, oalled "hot spots” by the minsrs, that ars found in some of the more
continuous guart: veinse

There is no apparent relatlion betwesn wall rock and tenor of ore.
The vains have varlous orientations, but most of them strike either about
N, 60° W, or from H, to N, 30° BEs Their dips range from vertiocal to 40°
and they slope both to the northeast and southwest and to the northwest and
southaasty Each vein consists of one or mors lemses of quarts which ars not
likely to be wore than a few hundred feet long and three fest wide, sven
though they lie in a strong and conmtimuous fracture. In many veins orushed
rock more or lers continucusly fills the fractures hetwsen ths quarts
lenses, Sesms and irregular masses of chloritic material are coemonly
present in the quarts., The ore consiste of mineralized quartsz or crushed
rook and has definite walls. Most Af not all of the gold is free. Much of
it 1s not scoompanied by sulphides, but in scme veins sulphides may con=
stitute as much as three percent of the ore. Sylwanits ies reported to cocur
in the Jewstt and Sylwvanits nines. Purite and pyrrhotite are the most
comnon sulphidess OGalenm and sphalerite are irregularly distributed, mostly
in very small amount, though they are the prinoipal sviphides in a few
places, From 60 to 80-peroent of the gold is free milling and the remainder
is recoversd from the sulphide comcentrates. 0(nly in = few places doss
oxidation sxtend below a depth of s hundred feet, and thers is evidense
that some rich "pockets™ are primary sné not the product of surfaoce sarich=
ment, That the ore oamn persist in depth is shown by the Ashland Mine, in
the Medford quadrangle, where the wein has besn mined for 900 feet down the
dip and is at loast as rich on the lowest level as on the $00-foot lewel.

It is diffioult to forecast the future of gold mining in this regiom,
The large number of veina knowm to exist aight juetify the hope that waluable
ore bodies it discovery, were it not that the surfwce has already been
rather thoroughly sxplored, and that most of the cre bodles already mined
have axtended only to shallow depthss It should be borus 1o mind, on the
other hand, that prospecting haz been almost wholly confined ta a random
search for rich pooketss Wherever such s pocket has been sred it has
been mined out and the work then abandoneds MNo attempt has been made to
develop large bodies of low-grade ore, mor has the sncouraging exsmmple
of the Ashland Mine led to any systematic search for deep ore, Btrong,
persistent faults that comtaln quartr with sulphide or gossan should be
sxplorad, and exploration should be guided by systematic ssmpling,

Manguness

Two types of sanganess deposits are found in the Orants Pass quadrangle;
rhodonite-bearing weins and lsnses along bedding or cleawage planes, snd
manganese-rich layers in cherts The rhodonite deposits ocour only in the
pre=Cretacecus rocks and are best illustrated by prospeot No. €5,

Hhodonite, s manganese silicate, has u vitreous luster, is sorssonly
pink, and omn not bes scrstohed by m kmife, In all thess weins the rhodonite
from the surface to a depth of ssversl feet hms been partly or completely !
changed by westhering to black g 1d, As no d hod of
obtaining mang from rhodonite has been devised, deposits of this mineral
have no comseroial walus at prosents

Some of the chart in the metasedimentary rocks loocally contains
A faw perosnt of g . its thered cutorops being osllular snd
black with manganese oxide. No deposits large enough to be mined (or
worth mining) were seen in the quadrangle.

Quicksilver

Cinnabar, the chief ore minersl of quicksilver, is easily recognized
by ite softness snd brilliant red color. It is found in placer concen=
trates from Powell and Frush Creeks and ccours in place in sec. 34, T. 41
B., Rs 3 Wo Beoause of its very high speoific gravity it can readily be
separated from associated rook or gangus by panning. It ocours almost
without sxception in rocks that presented a large amount of pore-space
to the mineralizing solutionss Buch rocks are porous sandstones, platy
schists and shales with open partings, or highly fragmented cherts, silioci=
fisd serpentine, and fault brecoiss. The sandstones of the Chisco and Dmpqua
formations and the old schists are favorable to the deposition of quickailver.
Ooe deposit of cinnabar, Mo, 129, has been found in a fault zone io serpen=
tine, Large grains of cinnabar are found in the plscer deposits of Brush
sad Palmer Creeks, in the southeastern quarter of the quadrangle, but no

tic search has been made for its scurce, A oimnnaber prospect, No. 121,

ooours in faulted argillite,

Quickeilver deposits are charsoteristioally spotty in distribution,
snd only s few guides for the proap oan be given, The guicksilver
deposits of the Pacific slope, from California to Washington, are alaost
all within a frw miles of late Tertiary volcamio rooks or relsted dikesj
some few are in voloanioc rockses The Tertiary voloanic rocks nsarsst to
the Grants Pass quadrangle lie to the east, in the Medford quadrangle,
5o that ths eastern part of the Grants Paas quadrangle should be
favorable for prospsoting than the westerns, Zones of intense fracturing
are favorable, sspeolially those along which hot springs or signe of extinet
hot springs ocour. Ors that contains less than 6 pounds of cinnabar te
ths ton may not show visible oinnabar and its. presence can be proved in
the field only by panning.

Lizestone

Limestone is sn izmportast minersl resource in the Grants Pass quad-
rangle, being quarried mainly for msking osmsnt, The Beaver Fortland
Cement Company is quarrying limestone in sec. 30, T+ 37 8s, K. 6 W,, south
of Wilderville, and at Gold Hill, where their caswnt plafit 4s located,
Boma phosed limestone, or marble, has been quarried fur use se an
ornamental stonss Many lenses of limestone are shown on the geologic maps
The following analyees show the composition of limestone from three
localities,

Analyses of limestone from Grants Fass quadrangle, Oregon

1 2 ]
Caloium oxide (Ca0) 66.28 55,65 | 66,06
Carbon dioxide (COp) 43.57 45,65 | 43,28
Water (H,0) 50 +28 -80
8ilica (m,{r s 0 STy) - o -
Alumins and iron " . . .
Magnesia (Mg0) ¢ ™ «03 ¥one | Trace
99.69 09,05 | 99,85

1, Specizen 7015 A, from quarry south of Wilderville, sec. 19, T. 37 8.,
L]
2. Bpeoimen TO26, marble BN of Williame, seos 351, T. 38 84, R« 6 W,
S: Gpecimen TO46, south of Watkins, on Applegate River in seo, 11, T. 41
8., R. 4 W,

Bilioa

4 deposit of very pure siliocs is found in the 5B} se0. 30, T. 36 B,
Re 3 W, It abuts againet limestone and is iteelf a sedimemtary deposits
Whether it was originally silicecus tuff, chert or limestons is unssrtain,
Whataver the original material was it has been soriched in siline w=
solutione.

The lems whioh is sbout 1,000 feet long and 200 feet wide strikes
¥, 33° B. and is nearly verticals The silioa grades into impure material
along the western edge of the lemss The pure silics is e dense white
rook whiak under the microscope is seen to congist of more or less
oquidimenatoml partioles of quartse
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