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FOREWORD

Small 1solated ocourrences of soheelite (oaloium tungstate) have
been known in Oregon for many years. They attraoted 1ittle attention
because they seemed too small to be worth exploring. In 1949 soheelite
vas found in two separate plaoes near Ashland in deposits of possible
eoonomio interest and with geologloal assoolations that could be dupli-
oated in other parts of southwestern Oregon. Later, soheelite was found,
or at least examined, in other places where the same typical geological
oonditions obtain. Although there are exceptions, most of the ooourremoes
follow the same general geologioal pattern - that 1s, they ooour along
with typloal ocontact minerals in oontaot zones between oaloareous and
intrusive rooks. There are extensive areas of suoh oontaot rooks in
southern Oregon and 1t 1s reasonable to assume that exploration in these
areas will reveal additional deposits, This report 1s designed as a
guide to tungsten prospecting in the State. To this end known deposits
are desoribed and the areas where geologioal oonditions appear favorable

are pointed out.

The Governing Board of the Department deoided that a report on
tungsten would be espeoially timely beocause of the Korean war whioh
out off to American industry one of the principal sources of tungsten
supply, thereby oreating a shortage of this vital matorial, It vas
felt that every effort should be made to focus attention on potential
domeetic supplies since in a orisis it might be neocessary to depend
on suoh supplies for survival. In addition to the national aspect
concerned with tungsten, it 1s believed by the Board that the ocour-
renoes of soheelite in Oregon, together with the general pattern of
geologisal relationships of these oocurrences, should be publiciged to
the best of the Department’'s ability in order to encourage new exploration
whioh might add to the value of the Stats's mineral produotion.

P. W, Libbey
Director

July 31, 1951
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PRELIMINARY REPORT ON TUNGSTRN IN OREGON

INTRODUCTION

Investigation by the Department of tungsten ooourrences in southwestern Oregon vas
begun in April 1949 soon after the discovery of scheelite on the Bratcher property near
Ashland in Jackson County. 1In the fall of 1949 a topographic and geologic map of a small
area in the viecinity of this property was prepared. Subsequent exploration and aining at
the Bratcher mine were closely folloved and mapped by the authors. Most of the other
tungsten ooourrences in southwestern Oregon have been examined at various times in the
past two years, largely in conjunotion with other departmental field work.

The purpose of this report 1s to reocord and publish information pertaining to the
known tungeten ooourrences in southwestern Oregon, and to deseribe the typical geological
relationships in order to enoourage further prospeoting in the area. A desoription of
tungsten minerals and mineral associations as well as some suggestions oonoerning pros-
peoting for tungsten have been lncluded. Also included is a brief review of known
ooourrences in northeastern Oregon. It 13 hoped that this information will be of assistanoce
to miners and prospectors and will aocelerate the searoh for and exploration of tungsten
orss in Oregon.
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determinations and contributed in many other ways to the preparation of the report. The
final draft was carefully prepared by Mrs. Lillian F. Owen.
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TUNGSTEN - GENERAL CONSIDERATIONS

Loonomios and uses

Tungsten 18 oustomarily marketed in the United States and Canada at so many dollars per
short ton unit (20 pounds) on the basis of 60 peroent tungsten trioxide ('03) oonoentrate or
high-grade ore. The prioce paid for tungsten oonoentrates varies with the type of ore, grade,
and impurities, and with the demands of the market at the time. Asoording to Engineering and
Mining Journal, PFebruary 1951, during 1950 the price of domestio soheelite, the most commonly
produced tungsten ore in the United States, advanoed froam $28.50 a unit delivered to $47 a
unit f.o.b. mines. On April 24, 1951, the press announsed that the General Services Adminis-
tration, Washington, D.C., had deoided to buy tungsten ore at a prioce of $63 a short ton
unit. Acoording to a regulation issued by GSA, May 10, 1951, the Government will buy all
speoifiocation-grade tungsten oonoentratee produced from domestio ores whioh oannot be sold
on the oommeroial market. The program does not apply to tungsten ore as wae previouely announoed,
EAMJ Metal and Minaral Markets, May 17, 1951, stated that a oeiling prioe of $65 per short ton
unit of lo3 (basis 60 peroent) for domestio tungsten oonoentrates had been established ipril 6,
1951.

The greatest oonsumption of tungsten 1s in alloys used for the manufaoture of outting
tools and dies. Tungsten alloy tool steels retain their hardness and strength at high
temperatures and can therefore take heavier outting loeds on harder material than ¢arbon
steels. The prinoipal types of tungsten alloys used in dies and tools are ferrous alloys,
tungsten scarbide, and stellites, Tungsten oarbide is an alloy of tungsten, oarbon, and
oobalt. Its extreme hardness and resistanoe to abrasien make it the best outting-tool
material known, Stellite is an alloy of tungeten, oobalt, and shromium. In addition to
outting tools, eurgiocal inetruments are manufaotured from stellite because of 1its reeistanoce
to tarnish and oorroeion.

Metallio tungsten is oonsumed in the manufaoture of eleotrio light and radio filaments.
Some misoellaneous uses of tungsten oompounds are as follows: tungstio aoid as a mordant
and ooloring agent in the porcelain industry; various tungsten ooapounds as oatalysts in
the hydrogenation of oarbonaoeocus material and the oraoking of oil; and tungstio oxide as
an adsorbent gel.

Aocoording to L1 and Wang (1947:297)® the yearly oonsumption of tungsten in the United
States may be roughly distributed as follows:

Ferrous alloys . + + « + «» « +» 90.00%
Tungsten carbide . . . . . . . 5.0
Stellite . . . ¢ ¢ ¢ ¢ o o 4 2.0
Lleotrioal equipment . ., . . . 1.5

Miscellaneous . . . . . . . . 1.5

Tungsten minerals

There are many tungsten minerals, but only four - soheelite, ferberite, volframite,
and htibnerite - are of prinoipal occamercial importance. Some tungsten minerals and their
oompositions are listed in Table 1 on page 3. Most tungsten minerals have a high speoifio
gravity. Pew exhibit good orystal form. 1n general, the ocoameroially important minerale
oan be divided into two groups: the soheelite group and the wolframite group.

*
Bibliography at end of this report,
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Name

Scheelite

Ferberite

Yolframite

Hubnerite

Powellite

Chillagite

Stolzite and
raspite

Tungstite

Cuprotungstite

Cuproschoelite

Porrotungstite

Russellite

Tungstenite

Table 1.

Composition of Tungsten Minerals

Compoesition

Calcium tungstate
(Cuwol‘)

Iron tungstate
(Felou)

Iron-mungenese tungstate

EFo,Mn)KO@
Manganese tungstate

(Mn%oy)

Culeium molybdate
(CeXooy)

Lead tungstute-
lead molybdate

Eab(w,uo)o.J

Lead tungstute
(pbivoy)

Hydrous tungstio oxide
(K03'K20)

Hydrous copper tungstate

(cuzwo5-uzo) ?

Impure mixture of oupro-
tungstite and scheelite

ECa,Cu)Hou]

Hydrous ferrio tungstate
(FPey03°i04°6Hp0)

(Bivj.wus)

Tungsten sulphide
(wsz)

=-3-

approx. percent

tungsten trioxide

_(K0,)

80.€

76.3

76.5

26.6

as much as

10.0

21.7

51.0

92.8

56.7

52.2

94,0

Miocellunoous

Only economically
important mineral
of scheelite group.

Doos not occur as
pure mineral.
Contains as much as
20 percent hiibnerite
moleoule.

Variable iron and
mcnganesa.

Not pure; may contain
as muock as 20 peroent
ferberite molecule,

Yember of isomorphous
scheelite-powellite
group.

Mixture of stolzite
and wulfonlto(?bloou);
ratio of Mo:W = 3:1.

Formed by alteration
of schealite by
c¢opper sulphate.

Oxidation product
of wolfrumite.

Alteration procduct
of native bismuth
and wolframite.



The soheelite group oonsists of the stony or vitreous-appearing minerals oharaoterized

by soheelite and powellite.

ouprotungstite, stolzite, tungstite, and tungstenite.

Scheelite is a vitreous (glassy) to adamantine mineral.
yellow, brownish, reddish, gray, or gresnish.
usually as irregular granular masses or disseminated grains.
only a fev well-formed triangular faoes of an eight-sided pyraald oan be observed.
its hardness is 4.5 to 5, a knife blade will easily soratoh 1t.
(5.4 to 6.1) of soheelite is more than twice that of quartz (2.6).

oleavage in four direotions.

Other important minerals in this group are ouprosoheelite,

The oolor may be white, pale
It rarely oocurs as vell-formed orystals, but
In mo=t orystalline speoimens

Sinoe

The specifio gravity
Scheelite has good

Soheelite resembles quartz, feldspar, barite, oaloite, and apatite and may be most
readily distinguished froam these minerals by observing the ocolors exhibited by soheelite

under the short-wave fluoresoent lamp (see page 5).

Although the speoific gravity of

acheelite 1s higher than any of theoe ainerals, the deteotion of soheslite in the field
is often exoesdingly diffioult without the aid of an ultraviolet lamp.

The wolframite group oonsists of the metallio~appearing iron and manganese tungstates:
Thegse three minerals fora a oontinuous series of
iron-manganese tungstates of whioh the iron end 1s ferberite and the manganese end is

ferberite, wolframite, and hibnerite.

hibnerite.

Pure ferberite and pure hilbnerite do not oocur as sueh in nature.

Wolframite, using it as a family name for iron-manganese tungstates whose exaot
oomposition 18 not known, is generally a black metallio-appearing mineral with a streak

ranging froam dark brown to reddish brown,
its hardness 1s about 5.

Ite speoifio gravity is from 7.1 %0 7.5 and
folframit® usually cocurs in irregular aggregates of individuals

with no outwardly wisible orystal fora and more rarely as raaiating groups of bladed orystals,

Physioal Prepertiee of Scheelite,Fsrberite, Wolframite, and Hibnerite

Crystallization
Cleavage

Speoifio gravity
Color

Tenacity

Luster

Fraoture
Hardness
Magnetism

Streak

Common form
of ocourrenoe

Seheelite

Tetragonal
Good in 4
direotions
5.4 - 6.1
Pale yellovw,
brown, white
Yery brittle
Vitreous to
greasy ad-
amantine
Uneven
ks -5

Nonmagnetic

White

Massive and
in emall
grains

Table 2.

Porberite

Monoolinio
pPerfect in 1
direction
75

Blaok

Yery brittle
Submetallio
to metallio

Uneven
5
Sometimes
feebly
magnetio
Dark brown

Well-defined
crystals,
massive orypto-
orystalline

4.

Wolframite

Monoolinio
perfaeot in 1
direotion

7.1 = 7.5

Dark gray to
blaok

Very brittle

Submetallio
to metallio

Uneven

5‘505

Slightly
nagnetio

Dark brewn
Irregular masses,

radiating
groups of

bladed orystals

Hibnerite

Monoclinio
Porfeot in 1
direotion
7'2 = 7-3
Reddish brown
to blaok
Very brittle
Subaetallio to
adamantine

Uneven

5

Brownish red
to greenish
yellow
Radiating groups
of thin.bladed
orystals



Common geologic ooourrenoces and mineral assooiations

Tungsten ainerals ooour in igneocus, metamorphio, and sedimentary rooks. Exolusive of
plaocer deposits, tungsten deposits usually originate from a granitio magma. The literature
indicates that most tungsten deposition is related to the "end stage"” or the aftermath of
the igneous intrusion. The types of deposits assoolatsd with igneous magmas are: magmatio
ssgregations, pegmatites, high-teaperature replaceaent (oontaot metamorphioc) deposits, and
veins.

Magmatio segregations are deposits formed by the ooncentration of ore minerals in the
magaa prior to its oonsolidation as an igneous rook. The ore ainerals ocoour as knots or
irregular segregations within the resultant igneous rook. Tungsten oocurs in this type of
deposit infrequently and in small amounts.

Pegmatites are veinlike masses (dikes) oomposed of ocoarsely crystalline minerals,
mainly quartz, feldspar, and mioa. Tungsten minerals ooccur in some pegmatites, but seldoa
in coamercial quantities.

High-teaperature replaceaent deposits are most ocoammonly knovn a# contaot metamorphio
deposites and are found in zones of intense metamorphism at or near granitic contaots.
Soheelite deposits of this type are abundant in California, Novada, and Utah. Oregon‘s
tungsten deposite belong mainly to this olassifioation. Contact metamorphic deposits
oontaining tungsten are most ocommon as replacements in limestones or other rocks of high-
oaloium oontent. According to Kerr (1946:58), pale-colored (pink Or oream) garnet, fibrous
wollastonite, and pale idocrase aocompanied by reorystallization of oaloite form an initial
stage in contact motamorphioa frequontly found in aesooiation with tungsten deposits. He
further states that the initial stage of metamorphisa appears to be low in tungsten oontent.
In the advanced stage of metamorphisa, mixtures of garnet, diopside, epidote, quartz, and
sometimes scheelite are formed. When the resulting rook 1s ocomposed largely of dark sili-
oates, it 1s oalled taotite. Although quartz-garnet-soheelite ores oocur, and some are
high grade, scheelite 1s generally more abundant in tactite consisting largely of epidote,
quartz, and scheelite,

Aoocording to L1 and Wang (1947:18), most of the tungsten deposits of the world are the
vein type. Quartz veins aré the most ooamon, and minerals of both the wolframite and
eoheelite groups aro the tungsten-bearing oonstituents. Asecciated minerals in these veins
oonsist of pyrite, arsenopyrite, chaloopyrite, molybdenite, busauthinite, cassiterite,
galena, sphalerite, stibnite, and ocinnabar. Ganguo aminerals consist of quartz, oaloite,
auscovite, sericite, fluorite, topaz, tourmaline, chlorite, and ohaloedony. Tungsten is
usually irregularly distributed in the vsins. Vein depoeits ocoour in China, Malaya, Bursa,
Bolivia, Portugal, and Australia. In the United States vein deposits are found in
California, Colorado, Nevada, South Dakota, Washington) and Rorth Carolina.

Prospecting aids
Ultraviolet lamp

A short-wvave ultraviolet lamp is one of the most useful aids in detection of
soheelite. Suoh a lamp exoites a very brilliant fluorescenoe in scheelite. Pure soheelite
fluoresoces a pale blue or bluish white. As the molybdonuam content of the soheelite in-
oreases, the fluoresoent color ohanges from vhite to yellow. L1 and Wang (1947:9) stats
that acoording to R. S. Cannon and K. J. Murato scheelite that fluoresoes white contains
roughly from 0.35 to 1 percent of molybdenum, and scheelite that fluoresoces distinctly
yellow contains more than 1 peroent of molybdenua. The fluorescent color of soheelite
nay be altered due to a coating of some other substanoe or alteration product. Coaparison
of the fluorescent color should not be attempted unless a fresh surfaoe is exposed by soratohing,
breaking, or grinding to a powder.

Detection of scheelite, which often occurs in small grains or is intimately mixed with
sulphides, as in some quartz veine, or in a variety of shades of colors of lime-siliocate
ainerals, as in taotite, is relatively simple in ultraviolet light, but exceedingly diffiocult
in ordinary light.
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Best results in the use of an ultraviolet lamp in the field are obtained in the
darkueqs'of underground workings or at night. However, samples may be observed in the
daytime 1n a room that has been darkened. Often i1t 18 worthwhile to examine surface
'orkinga or outorops at night with a lamp to obtain an idea of the approximate area,
extent, and trends of scheelite mineralization.

The detection of scheelite in any new occurrence should always be checked chemically
because other minerals have fluorescent colors similar to those of scheelite. Calecite,
hydrozincite, and powellite are the minerals most commonly mistaken for soheelite due to
their similar color of fluorescence. Calcite commonly fluoresces red; but sometimes white.
Calcite 18 softer than scheelite and effervesces when treated with hydrochloric acid.
Hydrozinocite, a hydrous zinc carbonate, usually occurs as a whitish or yellowish coating
on sphalerite, Its fluorescent color is a brilliant white, but its manner of occurrence
and 1ts easy solubility in acids suffice to distinguish it from scheelite. Powellite, a
calcium molybdate; i1s often associated with molybdenite in tactite or vein deposits.

It 18 a soft yellowish-white mineral that fluoresces from yellowish-white to orange.
Powellite may be distinguished from soheelite by its mode of occurrence as a crust on
molybdenite. If powellite occurs as large grains that can be scratched easily with the
fingernail, the powder will adhere to the skin. Scheelite cannot be scratched with the
fingernall and, when powdered; will be easily rubbed off the skin. Tiny grains of powellite
cannot be distinguished with certainty from soheelite except by chemical analyses,

Flield chemical tests

An acid test may be used to check a preliminary identification of a tungsten=
bearing mineral made on the basis of i1ts fluorescence in ultraviolet 1light or other
physical properties. Two somewhat similar methods are used depending on whether the
tungsten-bearing mineral 1s scheelite or one of the wolframite group. Soheelite is
attacked by acids and the simple acid test may be used;, whereas the wolframites are
relatively insoluble and must be fused before making the acid test. The test for the
wolframites is described below as the fusion test.

Simple acid test: The following materials are needed for the acid test:
hydrochloric (muriatic) acid, test tube or some acid-resisting vessel, short or thin sheets
of zino or tin; and a candle or alcohol lamp.

The mineral to be tested 18 ground to a fine powder and boiled in hydrochloric acid
for a few minutes. A yellow powder, tungsten trioxide ("03)’ will separate from this
solution 1f the mineral tested 1s a soluble tungsten compound such as scheelite. Add a
few pleces of zinc or tin to the solution, boil gently for a few minutes, and if the
tungsten oxide has been separated; the solution will turn an indigo blue. This blue color
18 probably due to the reduction of tungsten trioxide ('03) to tungsten hemipentoxide ('205)
by the hydrogen liberated from the hydrochloric acid by the action of the zinc or tin.

Fusion test: This test 1s used for tungsten minerals of the wolframite group.
In addition to the materials necessary for the acid test, the following materials are
needed: sodium carbonate or bicarbonate (baking soda), a platinum or steel wire 2 to 4
inches long with a small loop in one end, and a blowpipe.

Make a soda bead with the platinum or steel wire by dipping the loop into a paste
of soda and water, sinter this before a flame for a few minutes and then fuse 1t before
a blowpipe. Crush the mineral to be tested to a fine powder and mix with 5 to 6 volumes
of soda. Dip the soda bead into this mixture and again fuse the bead. Cool the fused
mixture and grind to a powder., Using this powder, proceed as outlined above for the acid

test.
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Panning
Since tungsten minerals have a high specific gravity (5.4 to 6.1 for soheelite

and 7.1 to 7.5 for wolframite), they are easily concentrated in a gold pan. Galena and
oassiterite; which are two minerals often associated with wolframite, have specific grav-
1tles very similar to that of wolframite and, if present, will be concédtrated with 1t in
panning. Scheelite has a specific gravity higher than iron sulphides and the quartz,
feldspars, garnet, and eplidote commonly associated with it in tactite deposits and will
tail behind these minerals in a pan.

Scheellite 18 very brittle and will not travel far except in sizes as fine as dust.
The pan tallings should be examined with an ultraviolet light because even the smallest
colors of soheelite will fluoresce, Zirocon, a fluorescent mineral often retained in the
pan with the scheelite, 1s distinguished by 1ts orange fluorescence and greater hardness.
A beginner should not try to pan too cleanly and should frequently examine the tails with

an ultraviolet lamp.

TUNGSTEN OCCURRENCES OF SOUTHWESTERN OREGON

Introduction

Soheelite 1s the only tungsten mineral reported from southwestern Oregon. It ococurs
here principally in contact-metamorphic deposits but alsc has been found in quartz veins
and in shear zones.

Prior to 1949 only four occurrences had been noted. Soheelite was detected by
Ben Harrison as early as 1909 in the gold placers of Foots Creek in the gold Hill:area.
It was also noticed there in later gold-dredging operations. Soheelite was identified
in the gold-quartz veins at the Sylvanite mine in the Gold Hill area in 1916. In 1941
scheelite was found in a contact-metamorphic zone at the Lady Slipper prospect on the
Left Fork of Foots Creek. At about the same time soheelite was discovered in shear zones
with cinnabar at the Mooks Gulch prospect and Rattlesnake prospect near Steamboat located
near the confluence of Brush and Carberry oreeks in southwestern Jackson County.

In the past two years there have been several new discoveries of scheelite and a
number of reported occurrences which have not yet been confirmed by field investigation.
Subsequent to the discovery of scheelite in 1949 at the Bratcher tungsten mine near Ashland,
discoveries have been made at the following properties: Mattern tungsten deposit in the
Ashland district and at the Blue Star and Lucky Strike prospects on Foots Creek in the

Gold Hill area.

General geology

Tungsten occurrences so far found in southwestern Oregon are limited geologically to a
thick series of metamorphosed volcanic and sedimentary rocks which are exposed over a broad
area in Jackson and Josephine counties. These rooks have been termed the Applegate group
by Wells, Hotz, and Cater (19“9:3). With few exceptions scheelite deposits are found in
strongly metamorphosed portions of the Applegate group cccurring marginal to granitic or
dioritic intrusives, '

As mapped by Wells and others (1939, 1940, 1949), the Applegate group is exposed over
a wide area in southwestern Oregon, extending west about 34 miles from the overlap of Ter-
tiary rooks in the Medford quadrangle to the contact with the Jurassic Galice formation in
the northwestern part of the Grants Pass quadrangle. Based on fossil determinations by
Reeside, the Applegate group has been assigned to the Mesozoic era, probably Upper Triassisc,

by Wells, Hotz, and Cater (1949:4),



Metavolcanics of the Applegate group consist largely of gray-green andesitic and
basaltic lavas. Many of these layers contain abundant calcite, concerning which Wells
and others (1939) stater "The abundance of calcite in many of the layers suggests that
the lavas flowed into a basin and mixed with limy mud that was accumulating there, and
finally consolidated as a vesicular breccia bound together by a calcareous matrix.®
Metasedimentary rocks, occurring as lenticular interbeds in the metavolcanics, include
argillite, chert, quartzite, conglomerate, and marble.

Diller (1914:15) has placed the limestone or marble in four fairly well-defined
northeast-trending belts. The first belt includes several lenses three miles east of
Kerby and a number of very prominent bodies on Cheney Creek about ten miles southwest
of Grants Pass. The second belt, forming prominent ledges at the Oregon Caves, passes
northeast along the northwest side of Williams Creek valley and includes a number of
small lenses in the Foots Creek area and several west of Gold Hill. The third belt
includes the ledges west of Steamboat, others east of Applegate and on Kane Creek in
the Gold Hill area. The fourth appears at Seattle Bar on the Applegate River near the
Oregon-California boundary and also on the Little Applegate River above Buncom,

Numerous irregular masses of moderately to highly siliceous granitic rocks are
intrusive into the Applegate group in both the Medford and Grants Pass quadrangles,
According to Wells and others (1939,1940), quartz diorite is probably the most abundant
type of intrusive rocks but both granodiorite and diorite are common in certain areas,
Granite 1s also present but is comparatively rare. These masses are believed to have
been intruded into the Applegate group during the general period of batholithic in-
trusion which occurred along the Pacific Coast in late Jurassic or early Cretaceous

time.

Along contacts with the intrusives, the rocks of the Applegate group often show
contact-metamorphism which has resulted in a variety of metamorphic types. Schist,
gneiss, quartzite, amphibolite; marble, and lime-silicate rock may be present in these
zones, Wells and others (1940) have mapped these more strongly metamorphosed areas in
the Grants Pass quadrangle as sontact aureoles. Similar rocks had been previously
mapped in the Medford quadrangle by Wells and others (1939) as younger metamorphics and
by Diller and Kay (1924) as May Creek schist in the Riddle quadrangle to the north.

In the Kerby quadrangle Wells, Hotz, and Cater (1949) have mapped several areas of
amphibole gneiss believed to have resulted from the metamorphism of sedimentary volcanic
material. They have proposed that these may be the altered equivalent of sediments in

the Applegate group.
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Jackson County Properties

BRATCHER MINE (1)*

Looation

The Bratoher mine i¢ looated 2* miles southwest of the oity of Ashland at an
elevation of approximately 3,900 feet. The mine is reashed by 5 miles of dirt road ex-
tending southwestward from U.S. Eighway 99 at the northwest limits of the eity. The
property ooneists of 482 aores loeated in ses. 18, ?. 39 S., R. 1 L.

History and development

Scheelite vas disoovered at the Bratoher mine in 1949, and small-scale mining
eperations were undertaken inmediately by the Bratoher Mining Company. An estimated
240 tene of ore was ehipped to the Tulare County Tungsten Mines plant at Lindsey, Califernia,
yislding about 174 units of Sungsten trioxide (¥03). The initial shipment of about 100 tens
yielded 109 unite of '03. Surfaoe exploration work oontinued through 1949. ZEarly in 1950
the property was leased to the Ashland Nining Company. An estimated 350 tons of low-grads
soheelite bearing rook was mined and truoked to the Van Curler mill loocated a short distanse
below the Aehland mine. MNilling of the ore wae oempleted early in 195), ylelding about
35 unite of '03'

Development work oonsists of one main open out 250 feet long averaging about 25 feet
in width and from 10 to 15 feet in depth. In addition there are bulldozer outs tetaling
more than 4,000 lineal feet.

Geology

The Bratoher mine 18 looated within and near the vestern margin of a large
intrusive granitio mass whioh 1ies south of Ashland, and in this report is oalled the
Ashland stook. As desoribed by Wells and others (1939), thie stook is more than 18 miles
long and 10 miles wide and oomprises several granitio rook types of whioh quartz diorite
is predominant and granodiorite 1s oommon. NKt. Ashland, whioh 18 near the oenter of the
mass, is largely a perphyritio granite. Aplitio and pegmatitio dikes are numereus throughout.
Menay inolusiens of metamorphio rooks; varying widely in eige, ococour within the intrusive.

On the west the stook is bounded by the metavoloanio-metasedimentary rooks of the
Applegate group. Netavoloanios of this series oonsist largely of gray-green andesite and
basaltio lavas. The netasedimsntary rooks in this area, ooourring as lentioular inter-
beds in the metavoloanios, oonsist largely of blaok, fine-grained argillite and numerous
narrov lenses of marble. Most of the marble is impure and grades in places to limy argillite.

The rooks in the immediate area of the Bratoher mine are predominantly granitie types
but alae inoluded are many small bodies of metamorphic rocks. Distribution of prineipal
rook types in the mine area is shown on the geologio map (rig. 2). Desoriptions of these
rooks follow:

Quarts diorite

The quartz dierite is a maesive, medium-grained, dark gray rook eempesed of
approximately equal amounts of dark and 1ight minerals. It wveathers readily and to great
depth. Under the miorosoope it is seen to oonsist of 45 peroent plagiocolase feldspar
(andeeine Absu), 30 pereent hornblende, 18 peroent biotite, 5 peroent quartz, and 2 pereent
aceessory minerals, inoluding apatite, magnetite, pyrite, and ziroon.

Metamorphio reoks ooourring as inolusions within the quartz diorite, are ohiefly sehist
but also inolude a few lenses of taotite whioh are desoribed separately. The sehiet eoceurs
a8 lenses or blooks ranging in size from a few inohes to a few tens of feet aoross, the
sohist bodies veather sasily and are tos irregular and too poorly expesed to be segregated
in mapping from the enolosing quartz dierite. With few exoeptions the sohistesity shows a

*
Numbere are the same as key numbers on index map oppesite page 1.
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Granodiorite

Several granodiorite bodies orop out on the prominent ridge northeast of the
main development out. The granodiorite 18 a fine-grained light-gray rook frequently
shoving notable lineation of biotite flakes. 1n placee the granodiorite aseumee a definite
gneissio oharaocter. 1Its relationship to adjaoent rooks is not known. Under the mierosocope
it is seon to eonsist esssntially of the following: 55 peroent oligoolase (‘bsu)- 34 peroent
quartz, 10 peroent miorooline, and 1 peroent biotite.

Dikes

Pegmatits dikes are extremely ocommon throughout the area and range froa a
few inohes to 30 feet or more in width. The larger dikes, with few exoeptions, strike
northeast and dip 50° to 60° southeast outting all other rooks in the area. Thess larger
dikes are oomposed mainly of potash feldspars and quartz but sometimes oontain a minor
amount of biotite. Graphio texture is frequently well developed. A medium-grained,
dark-green baeio dike with a maximum width of 20 feet 18 exposed along the hillside north-
east of the main workings. It strikes N. 10° B., dips 55° S.B., and direotly overlies
a small pegmatite dike of eimilar attitude.

A fov small light-gray quartz-diorite dikes out the main taotite lens (see fig. 3,
ps 10). These dikes also out the dark-gray quartz-~diorite oountry rook whioh surrounds
the taotite body and are olosely aesooiated with small pegaatite dikes. Under the mioro-
scope a thin seotion of a sample from one of these quartz-diorite dikes is seen to oonsist
of 65 peroent plagioolase feldspar (andesine Abgy), 6 peroent miorooline, 8 percent quartz,
20 peroent hornblende, and 1 percent ziroon.

Jaotite

Origin: The tastite was formed by complete metamorphism of emall lensee
of oaloareous rooks, probably impure limestone, during the intrusion of the quartz diorite,
It 18 believed that the main alteration was brought about at a very late etage, after
partial solidification of the quartz diorite, by hot solutions whioh penetrated the ocal-
oareous lens. Soheelite, the only tungsten mineral noted, i1s believed to have been
introduced very late in this stage. Three lenses of tastite or related rooks have been
noted in the imaediaté mine area, and a fourth orops out a fev hundred feet weet of the
area,

Main lens (mineralegy and structure): Mining has been eonfined to one
main lens of oontaot metamorphie rooks 150 feet long and having a maximum width of
28 feet (see fig. 2, opposite p. 9).

This lene 1s composed largely of taotite but in places includes oonsiderable amounts
of dense, closely banded, green hornfels, A thin seotion from a hornfels sample is seen
to be composed essentially of 65 peroent diopside, 25 pereent quartz, and 10 peresnt pla-
gloclaee feldepars (albite and andesine). In a fewv places light-oolored lime eilicates,
largely wollaetonite, are abundant. It was impracotical to map and desoribe these portions
separately, therefore they are inoluded as taotito in this report. The taotite oconeiste
essentially of variable amounts of epidote, quarts, garnet, and diopside, Mineralization,
including soheelite oconoentration, in the south half of the lens is somevhat different
from that in the north half.

The south half of the lens is composed mainly of diopsidej} garnet, probably in the
groseularite-almandite ranges and wollaetonite. Quartz and caloite are slso present in
lesser amounts. Along seotion B-B' (fig. 3) the lens shows a rough zoning or banding
approximately. parallel to its north strike. Here in an east-trending out the lens oon-
sists essentially of three bands - (1) a narrow band of hornfels (diopside-quartz) along
the eastern margin, (2) a band of taotite oomposed of diopside and garnet in the ocentral
part, and (3) a sone ocomposed mainly of wollastonite and garnet alorg the west margin of
the lens. Soheelite, ocoourring ae loocal oonoentrations, is restrioted to portions of
the wollastonite-garnet zone. The lens here 1s out by twvo prominent quartz-diorite dikes
and numeroue small pegmatite dikes.
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Tactite in the north half of the lens, which contained the highest concentration of
scheelite, 18 a nediun-‘to coarse-gralned rock composed of varying amounts of epidote,
garnet, and quartz. In this part of the lens most of the scheelite occurred as finely
disseminated grains; but within a few feet north and south of the fault, shown on figure 3
(p. 10), coarse subhodral to euhedral crystals of scheelite as much as an inch or more in
diameter were abundant (now mined out) in a very coarse-grained garnet-epidote-quartz
tactite.

The fault indicated on figure 3 strikes N. 70° W. and dips 70° SW. The exact dis-
placement could not be determined but it is believed to be rather small, possibly ¢nly
a few feet, Two sets of fractures are apparent in this portion of the lens. One set,
which 18 found south of the fault, strikes N. 70° W. and dips to the northeast at high
angles. A second set of fracturos, north of the fault, strikes N. 70° E. and dips to
the southeast at moderate angles. Both the fault and the fractures are believed to have
been formed prior to introduction of solutions which produced the tactite.,

Origin and localization of the scheelite: It is beyénd the scope of this
report to make a detalled study of the origin of the scheelite; however, certain general-
izations may be made. The scheelite mineralization, ascompanying the final stages of the
granitic intrusion, is believed to have occurred as follows:

Tungaten-Bear1ng solutions, originating at great depth in the granitic intrusive,
ascended glong fractures or pegmatitic conduits. When the solutions reached a calcareous
inclusion, the limy material served as a preciplitant, causing the tungsten to combine
with calcium to form scheelite.

Localization of the scheelite was probably due in part to the favorable texture,
porosity, and chemical composition of certain portions of the calcareous lens. The
presence of fractures and cross fractures apparently has been responsible for the heavier
concentrations of scheelite. Principal concentrations of scheelite occurred a few feet
south and about 30 feet north of the fault shown on fig. 3. Practures are common in
this section, the more closely fractured zones being coincident with the heaviest con-
centrations of scheelite. Approximately 100 tons of ore from this fractured zone
constituted the initial shipment to the Tulare tungsten mill mentioned on page 9.

Other tactite ococurrences: A narrow lens of tactite occurs 50 feet south
of the main tactite body. It 1s composed of epidote and quartz and shows local con-
centrations of scheelite in surface cuts. To the north the lens appears to pinch out
and to the south it abuts against a prominent pegmatite dike.

Another small ococurrence of tactite was noted adjacent to a large pegmatite dike
700 feet east of the main tactite body (see fig..2, opposite p. 9). It 18 but a few
feet in width and contains only occasional widely scattered grains of scheelite as ex-
posed in shallow exploration cuts. The zone 18 composed in part of garnet, wollastonite,

and quartz.

A barren zone of tactite composed essentially of epidote and quartz crops out
1,000 feet west of the main lens and beyond the limits of the area shown on the geologic
map (fig. 2). This zone, which is several feet in width, can be traced northeast along
the strike for at least 300 feet.

Specirographic analyses: Qualitative spectrographic analyses were made
on six rock samples (see table 3, p. 13). This was done principally to determine if
any important similarities in minor element content existed between the tactites and
the associated granitic intrusives. All of the tactite and the granitic rocks showed
a great similarity in minor element content; however, nothing particularly significant
was disclosed. The elements present, both minor and essential, are shown in the table.
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Sample

No. 1
(p-8521)

No. 2
(P-10164)

No. 3
(P-1C163)

No. 4
(P-10159)

No. §
(P-1€165)

No. 6
(p-10158)

Description

Scheelite bearing-
epidote~-quurts
tactite

Diopside-garnet
tactite

Garnet-vollastonite
tactite

Juartz-diorite dike
Epidote-jquartz
taotite

Pegmatite dike

+ lﬂﬁ

Si

Si,Ca

Si,Ca

S

Si,Ca

Table 3.

QUALITATIVE SPECTROGRAPHIC ANALYSES
(Quantities estimated to nearest power of ten)

10 - 14 i - 0.1% 0s1% - .01%
Al,Pe,Cu Mg,Mn, ¥ Na,Pb,Ti,K,V,Sr
Al,Pe, Mg T1i,Na,X Mn,Pb,Cr,V,SP

Al ,Pe,Mg Ti,Na,K un,Pb,V,sSr
Al,Pe,Ca,Na X Mn,Pb,71,Cu,Ba,Sr
Al,Pe,Mg Ti,Na,K Mn,Pb,Cr,V,SPr
Al,Pe,Ca,Na,K - Mn,Pb,Cr,Cu,Ba,Sr

:01% - .001%

Ba,Cu,Cr,Mo,Ni

Ba,Cu,¥,Ni

Ba,Cu,Cr,¥,Nd

V,Cr,NL

Ba,Cu,®,Ni

v, T1,Mo,Ni

felow

.001%



MATTIRN TUNGSTEN DEPOSIT (2)

General

The Mattern tungsten deposit 1s located in sec. 31, T. 38 S., R. 1 E., on the
Southern Pacific Railroad right-of-way one mile northwest of Ashland and approximately an
eighth of a mile southwest of the Jackson Hot Springs resort. ‘Por reference in this report
it has been termed the Mattern tungsten deposit because of its proximity to the Mattern
aine - one of the early gold quartz amines of the area, inactive for many years,

Attention was first direoted to the deposit late in 1949 when a saample from the de-
posit, subamitted to the Department by Mr. G. I. Maxwell, disclosed a small tungsten seontent.
A fleld inspection of the deposit was made by the Department shortly thereafter.

Geology

The deposit ococurs in a narrow fringe of metavoloanic rocks of the Applegate
group which are exposed along the northern margin of the Ashland stoock northwest of Ashland,
Scheelite, the only tunzsten mineral noted, ooocurs in a tactite body which has been exposed
by a railroad cut about 300 feet northwest of the portal of the Mattern mine. The tactite
ocours in strongly metamorphosed volcanic rocks of the Applegate group in an apparent inter-
fingering of the metavoloanios with the granitic rooks along the margin of the stook.

A vertical oross seotion of the tactite zone and other rocks exposed in the railroad cut
is shown in fig. M.

Z GRANITIC DIKE
SCALE

o 5 o 20 30 40 FEET
———— == = = 3
N HORIZONTAL AND VERTICAL
A o DIORITE
£ b
QO CHANNEL SAMPLES
- METAVOLCANICS - 1030°

soll

TACTITE

Highly metsmorphosed zone .
with some Injected dlorite . 3

FIG 4. SECTION OF THE MATTERN TUNGSTEN DEPOSIT Nw

Metavolocanics oomprise the bulk of the rocks exposed in the section. Principal meta-
voloanic rook 1is a dark gray, porphyritic meta-andesite which 1is exposed bn both sides of
the tactite zone. To the northwest it passes into a zone of mixed types of rather strongly
metamorphosed voloanic roock with some injected diorite. The meta-andesite extends south-
east from the tactite body about 50 feet to the contact with diorite. The tactite zone and
the adjoining porphyritic meta-andesite to the southeast are cut by a narrov meta-andesite
dike which forms the southeast wall of the tactite zone for several feet.

The principal exposure of diorite in the inmmediate area is southeast of the tactite zone,
where it 1s exposed along the railroad ocut for about 100 feet. It 1is a massive, mediua-grained,
dark gray rock oomposed of about equal amcunts of dark and light minerals.
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Two narrow light-ocolored siliceous granitic dikes cutting the metavoloanics are
exposed in the out northwest of the taotite body. One of these dikes outs the meta-
volcaniocs about 20 feet northwest of the taotite zone and, a few feet below the top of
the out, turns sharply to the southeast merging into the apex of the tactite body.

The tactite, which 18 exposed only in the railroad cut, 18 12 feet in width at the
base of the out narrowing to possibly 2 feet in width at the top. It cannot be traced
at the surface along its strike either to the northeast or southwest. The tactite 1s
composed essentlally of quartz, epidote, and caloite. Socheelite occurs finely dissemin-
ated thronghout the zone but in places there are concentrations of coarse grains,
Individual pleces in these oonoentrations are as much as 2 inoches in diameter. Many cf
the heaviest concentrations occur around the margins of small masses of calcite which are
irregularly distributed throughout the tactite. Socheelite was noted in particular
abundance immediately below the meta-andesite dike which cuts the tactite. A 3-foot
channel sample taken near the top o: the tactite exposure contained 1.15 percent tungsten
trioxide (WOB) and a 7-foot channel sample taken near the middle of the exposure contained
2.43 percent tungsten trioxide.

A spectrographic analysis was made of representative material from the tactite zone
with results as follows:

Below
Sample No, + 109 109 - 1% 1% - 0.1% 0.14 - ,01% .01% - .001% .001%
(P-10156) Si,Ca,Fe Al Mg,Na,Mn,¥ K,T1,Pb Ba B
Cr,Mo,V,Cu
Sr,N1

The tactite zone has not been exposed sufficiently to permit other than a few general
observations concerning the origin and localization of the scheelite. A genetic relation-
ship 1s suggested between the taotite and the small siliceous granitic dike which cuts the
metavoloanics about 20 feet northwest of the taotite zone. The meta-andesite dike which
outs the tacotite zone appears to have been at least partially responsible for the heaviest
oconcentrations of scheelite.

SYLYANITE MINE (3)

General

The Sylvanite mine 18 located about 3 miles northeast of Gold Hill in Jackson
County in sec. 2, T. 36 S., R. 3 W. The property, owned by George Tulare, Route 2, Box 371,
Gold Hill, Oregon, consists of 132 acres of patented ground which includes four full mining
claims and two fractional claims,

This 1s primarily a gold property. Scheelite was discovered as a result of and
incidental to the gold-mining operations., Parks and Swartley (1916:219) reported:

", ., .The vein strikes N. 22° E., and dips about 65° E. and the country rocks
have the same attitude; they are argillite partly altered to chlorite and serpen-
tine. The vein contains quartz carrying some pyrite. The workings, now badly
caved, are reported to consist of a drift 1200 feet long at an elevation of 1360
feet by barometer and a orosscut to the vein at an elevation of 1650 feet, with
a shaft to the lower level., According to W, A. Marvin, who was in charge of the
mine at one time, the ore contained no telluride, but a 1ittle galena and much
pyrite in quartz; the fault gouge contained about $3 worth of gold and silver per
ton; high-grade gold occurred in 'boulders' not in place at depths from 80 to 160
feet; sulphide ore began to appear at about 160 feet depth and was § feet wide at
225 feet depth; the hanging wall was slate and the footwall a limestone,
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"Considerable interest has been attached to this property sinoce the dis-
ocovery in Maroh 1916 of tungsten along with the gold ores in the form of soheelite.
The mineral ooours in small stringers with quartz. Samples have been taken from
those quartz ledges whioh run as high as 40 percent tungstio aoid, but it is
claimed by the management that the vein as a whole runs less than 2 percent. The
veins ocarrying the bast grade of tungsten have been developed to a small extent
and the tungsten resouroces of the mine have not yet been determined.”

The record sinoe 1916 i3 inoomplete. 1n 1928 the Oregon-Pittsburg Company worked the
mine, and in 1930 the Disoon Mining Company developed the high-grade ore shoot along the
Cox-Lyman vein. Western United Gold Properties had the mine for a short period, and from
1935 to 1937, the Sylvanite Mining Company worked it during the summer months. In 1939
the property was re-opened by the Imperial Gold Mines, Inc., but operations were disoon-
tinued in 19%40. A limited amount of development work has been oarried on sinoce that time
by the present owner. ©There apparently has been little, if any, development work aimed at
exploring the tungsten-bearing veins during this period.

Geology
The general area in which the Sylvanite mine is located has been mapped by Wells

and others (1940) largely as metavoloanic and metasedimentary rooks of the Applegate group.
A prominent band of metasedimentary rook more than a mile in width ocoours immediately to
the northwest of the mine. This band strikes southwest through Gold Hill to the Poets
Creek area. In the mine area the metasedimentary rooks oonsist largely of argillite.
Purther to the southwest in the Cold Hill-Foots Creek area a oonsiderable number of small
lensss of 1limestone are included. A prominant granitio intrusive compoeed largely of
gabbro and granodiorite oocours about 1 mile southeast of the mine.

The gold ore. deposits are related to oomplex shearing and faulting. One of the more
persistent of these shear zones 18 the gso-called Sylvanite vein whioch trends slightly east
of north and dips southeastward at about 45°. Generally speaking rooks west of this shear
sone are metasedimentary and those east of the zone are metavoloanio.

One quartz vein oontaining the soheelite is exposed in a orossout to the northeast from
the so-onlled Ralf-Tunnel whieh trends N. 34° W, on the Hammersley vein, At a point 80 feet
from the portal of the Half-Tunnel a orossout extends N. 48° E. outting two quartz veins
whioh parallel the Hammersley vein. The second vein whioh contains scheelite is interseoted
at 113 feet. It 1s 10 inohes in width, striking N. 30° W, and dipping 72° KE. Soheelite
appears spottily along a 2-inoch band in the quartz vein. The soheelite vein is reported to
have been traced by panning at the surface for about 200 feet along the strike to the northwest.

LADY SLIPPRR PROSPECT (L)

General

The Lady Slipper mine is located on the Left Fork of Foots Creekx in Jackson County
in seo0. 7, T 37 S., R. 3 W. The princ¢ipal workings are on patented land owned by George E.
sturphy and Harry B. Murphy, 302 Luabermens Building, Portland, Oregon. The prospect was
discovered by Ben Harrison in 1941. Previously soheelite had been noted in the gold cleanups
of the Black Gold Channel placer on the Left Pork of Foots Creek and in cleanups of the

Perry dredge on Foots Creek.

Geology
Metavoloanio rooks of the Applegate group are predominant in the mine area. The
metavoloanios here inolude tuffs and some amygdaloidal lavas oontaining an abundance of
oaloite. Soheelite ooours as disseminated grains in strongly metamorphosed volcanioe along
the oontact with a small intrusive dioritio mass. Overburden obscures the extent of the
intrusiva; howaver, it appaars to bs lass than 50 faat in width. The length is indeterminate.
The oontact zone has been prospected by a short adit about 28 feet long and a 24-foot winzs
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at the end of the adit. Short drifts were driven east and west from the bottom of the winze.
The wvinze 1s now badly oaved but is partially acoessible. 4 orossout about 45 feet lower in
elevation than the adit has been driven 80 feet to explore the oontaot sone but is about

30 feet short of the contaoct.

The contaot zone has not had suffioient exploration to allow a satisfaotory estimate
of quantity and oonoentration of scheelite present.

BLUE STAR PROSPECT (5)

General

The Blue Star tungsten prospeot 1s located on a ridge between the Middle and Right
forks of Foote Creek in Jaokson County. The property ooneists of 3 lode olaimns looated in
the SEy sec. 14, T. 37 S., R. 4 W. The claims were looated in Deoember 1950 by C.B, Harrise¢n,
H.A. Harrison, and Leo Thompson, Gold Hill, Cregon. The principal ooeurrenoces are at about
1,900 feet elevation.

Soheelite was detected in drainagesof the area in the fall of 1950 by the owners, who
later euoceeded in locating several widely dispersed scheelite ooourrenoes mainly by "pooket-
hunting” prospeoting methods. A shaft 20 feet deep was sunk in addition to several pits.

The property vas leaeed for a short tiae early in 1951 by the Cordero Mining Compaay
who did about 2,000 1ineal feet of tsenohing with a bulldozer.

Geology
The scheelite odourrences are in rooks of the Applegate group, predominantly
metavoloanies, marginal to a granitio intrusive. This intruaive, whioh has been mapped
as quartz diorite by Wells and others (1940), 13 half a mile in diameter and apparently
has a very irregular oontaot. In plaoces blooks of pale lime-sidicate rooks ooour well
within the margins of the intrusive.

Soheelite in metavoloanio rooks coourring near the oontaot with the granitio irctrusive
has been noted at one point on the Blue Star No. 1 claim. These metavoloanios aay repre-~
sent either an inolusion or a small body whioh projeots into the granitio intrusive along
the oontaot. The oocourrende has been explored by surface pits and a 20-foot location shaft,
Deoomposed granitio rook 1s exposed in outs within 50 to 100 feet to the sast, south, and
west of the location shaft. The rooks expceed in the shaft oconsist of gray metamorphosed
basaltic or andesitic lavas containing a considerable amount of caloite. Schecelite ccesurs
as soattered grainsas large as half an inoh in diameter in the more altered portions of the
metavolecanios. The zone has been traoced by surface panning for possibly 20 to 30 feet to

the northeast.

One point of scheelits mineralization has been noted on the Blue Star No. 2 olaim about
500 feet south of the location shaft on the Blue Star No. 1 olaia. This is exposed in one
shallow surfaoe out only.

The Blue Star No. 3 olaim oontains several disoontinuous points of soheelite mineral-
ization in the oontaot sone along the east margin of the granitio intrusive. These have
been exposed in shallow trenohes and bulldozer cuts. The most southerly of these points
is at the location out and in a bulldozer cut a few feet to the south. Soheelite coours
here in a dense, gray-green, very silioeous oontaot rook, presumably a lime-silioate rook,
whioh might properly be termed a taotite, Megaseoploally; garnet is the only mineral sasily
identified. Soheelite ocoours as small indisztinot "spots™ or areas in the more dense,
silioeous oontaot rooks. The extent or nature of this zone c¢annot be determined froa the

present limited development work.

Approximately 200 feet north of the loeation eut, three points of mineralization are
exposed in the two bulldozer outs and ons small trenoh. The most northerly of these points
has been explored by a bread east-west bulldozer out whioh exposes the oontaot between the
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intrusive on the west and rooks of the Applegate group, presumably metavolcanics, on the
east. On the south side of this ocut the contact rooks oconsist of several feet of a dense,
fine-grained, white rock, possibly lime-silicate. Outward from the contact this white
rock grades into dense, dark gray, siliceous material. Scheelite ocours as disseminated
grains and as narrow stringers in parts of the latter zone. Scheelite mineralization
extends to the northeast from the south side of the out for about 10 feet. The exact width
of the soheelite~bearing zone cannot be- determined from present exposures but is reported

to range from 2 to 4 feet. In the upper portion of the cut a very high-grade "pocket" of
scheelite was encountered.

Several hundred feet to the southeast of the location out on Blue Star No. 3, scheelite
has been reported from a contact zone exposed on Moore Gulch. A zone of taotite composed
largely of garnet was noted immediately east of the Blue Star No. 2 claim on private land.
This zone, which is exposed in an irrigation ditoch, appears to be several feet in width
but no soheelite was found.

LUCKY STRIKE PROSPECT (6)

General

The Lucky Strike tungsten prospect 1s on a ridge between the Middle and Right
forks of Foots Creek in Jackson County and immediately north of the Blue Star tungsten
prospect. The property consists of three lode claims located in March 1951 in the
NE} seoc. 14, T. 37 S., R. 4 W., by Stuart S. Hatch, Gordon L. Hatoh, and William C. Tingle,
Rogue River, Oregon. The discovery shaft 18 at an elevation of about 1,650 feet.

Geology
The geology is essentially the same as at the Blue Star prospect to the south.
Soheelite ococurrences are in rocks of the Applegate group along the north margin of the
same small granitioc intrusive whioh is responsible for the soheelite mineralization at
the Blue Star prospect.

Principal oococurrences thus far noted are on the Luocky Strike No. 3 claim and were
found by "pooket-hunting" prospecting methods. Development work consists of a location
shaft 10 feet in depth entirely in weathered contact rocks and several small ocuts.
Scheelite ococurs as sparsely disseminated grains and small stringers on all four walls
of the shaft. Granitic rocks orop out at several places in the immediate area. On the
hillside a few hundred feet northeast of the shaft a second prospect has been exposed
by a small out. The out exposes an 18-inoh zone of weathered rook and clay containing
disseminated soheelite adjacent to a limestone body. Intrusive granitic rocks are
exposed to the north and east of the out.

Soheelite 18 also reported to have been found in a quartz vein half a mile northwest
of the Lucky Strike prospect.

MOCKS GULCH PROSPECT (7)

General

The Mocks Guloch prospect 1s located at an elevation of 3,400 feet in the SWi NE}
seo, 17, T. 40 S., R. 4 W,, Jackson County. The prospect 1s west of Brush Creek, a tribu-
tary of Carberry Creek in the Upper Applegate area.

The property has been prospected for both cinnabar and soheelite. Development work
oonsists of 5 small open cuts. The largest of these is 50 feet in length. The only ooc-
ocurrence of scheelite 18 in a small out which was opened in 1917.
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Geology

The prospeot is located in deeply weathered metavoloanio rooks of the Applegate
group. No granitio intrusives are exposed in the immediate area; however, there 1is a small
diorite intrusive approximatsly 2 miles to the southeast near Steamboat. The large Gray-
baok Mountain granitic stook i1s looated about 4 miles weet of tho prospeot. Soheslite
ooours in a well-defined shear gons in the motavoloanio rocks striking east and dipping
about 70° S. The zone 18 3 feet wide and has been opened for only 5 feet along the strike,
Cinnabar ooours in the vwall rook of the zone and has been noted in small amounts elsevhere
on the property, ocoourring along fraoture planes in tho motavolcanio rooks.

RATTLESNAKE PROSPRCT (&)

General

The Rattlesnake prospeot ie in the SW seo. 9 and the SEf seo. 8, T. 40 s.,
R. 4 W., east of Brush Creek, a tributary of Carberry Creek, in the Upper Applegate area
of Jaokson County. It has been oonsidered principally as a meroury prospeot, Clnnabar
vas disoovered here in 1935. 1In 1942 the property, oonsisting of 11 unpatented lode
olaims, was ovned by Milton Murphy, Applegate, Oregon, and E. S. Noe, Jacksonville, Oregon,
and vas under lease to the Horso Heaven Mines, Ino. Present ownership i1s not known.

Geology

The prospeot is in metavoloanio rocks of the Applegate group and the geological
relationships are similar to those at the Mooks Guloh prospect to the west aoross Brush
Creek. Probably the nearest granitic intrueive - a small diorite mass - 1s about 2 ailes
to the southeast near Steamboat. The large Graybaok Mountain granitic stook is about
4 miles west of the prospect.

The main oinnabar tunnel 1s about 600 feet above Brueh Creek and extends into the
hill s, 70° E., for a distanoe of 52 feet, Soheelite eoours here as a narrov stringer
about an eighth of an inoh wide extending along the northeast side of the tunnel for 15 feet,

TUNGSTEN OCCURRENCES OF WNORTHEASTERN OREGON

Introduotion

In order to present a more ocomplete ploture of tungsten in Oregon, a brief review
of ococurrences in northeastern Oregon is inoluded. No field work on these deposits has
been done by the writers, and the information below is summarized from the literature
available.

Desoriptions of tungsten depoeits in this part of the State are sketshy. Very little
exploration work has been dons on any of these ooourrences, many of wvhioh oonsist merely
of the 1dsntification of soheslite in small amounts in guartz veins or in taotite tones
between granodiorite or quartz diorite and limestone lenses.

Tungsten has been reported by Lindgren (1901:725) at the Cliff mine near the south-
vestern edge of the Farley Hills northeast of Baker, In addition, soheelite has been
identified at the Davis tungsten deposit on the eastern slope of the Elkhorn Mountains;
at three properties in the Chicken Creek distriot in the Lover Burnt River area; and at
four properties in the Wallowa Kountains along the northeastern edge of the Wallowa
batholith. Desoriptions of theae propertiea follow:
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Baker County Properties

CLIFF MINE !2!

The Cliff mine, formerly mined for gold, is in the Virtue distriot in sec. 32, T. 8 s.,
R. 41 E., Baker County. It is about 5 miles northeast of Baker at an elevation of about
3,600 feet on the north side of a small guloh draining into Baker valley. The mine is
owvned by Alma ¥illiams, 2458 N. Maxson Road, El Monte, California, and J. T. Taylor,
2149-5th Street, Bremerton, Washington.

The Cliff vein, oontaining quartz and ealoite, is from 1 to 3 feet wide in a eountry
rook of altered gabbro. The strike is north. Development work oonsists mainly of a
300-foot shaft nov inacocessible. The mine has been inactive sinoce the late 1930's when
a small amount of mining vas done by Kenneth Grabner of Ironsids, Oregon.

Lindgren (1901:725) reported that soheelite was identified in the quartt by C.L.King
of Baker, In 1916 and later, because of war prices of tungsten, attempts, largely un-
suooessful, were made to produce soheelite.

DAVIS TUNGSTEN DEPOSI? (10)

The deposit 1s on the eastern slope of the Rlkhorn Mountains in the sﬁ seo. 131,
?. 6 S., R. 38 E., at about 4,500 feet in elevation. Riohards (1942) reported that
the owner was Jack Brown, Route 1, North Powder, Oregon.

Country rook at the outorop oonsists of a coarsely orystalline white limestone whioh
i5 in oontaot with altered greenstone on the east. Development work oonosisted of five
shallow open outs in 1942, An 18-inoh gouge and quartz seam was noted in the limestone
in one out, but 1t did not ocarry any soheelite. Within 35 feet of the greenstone oontaot,
soheelite was found in minute fraotures in the limestone, and also at one place in a
fraoture in the greenstone within 2 feet of the limestone oontaot. Of two samples whioh
were taken by Riohards, only one, a pioked eample, showed a trace of tungsten trioxide (I03).

The soheelite mineralization as indiocated by the exposures in the pits is too weak
to be of any eoonomio importanoe.

CHICKEN CREEK PROSPECTS (11, 12, 13)

The Chioken Creek prospeots are in the Lower Burnt River area in the oentral part
of T. 12 S., R, 44 E., approximately 14 miles north of Huntington and about 4 miles north-
east of Weatherby along the headvaters of Chioken Creek. Narrow quartz veins and seams
from 1 to 16 inches in width oocur hers in quartz diorite and have been worked for their
g0ld oontent for many years; also, several localities have been placered. Soheelite has
been found in the quartz veins and in the plaoer gravels. Aocoording to Pitzsimmone
(1949:139) the soheelite ocoours as incrustations on quartz, in fractures in the quartz,
and like a powder on vein walle. Apparently echeelite mineralication is widespread
but extremely meager.

Soheelite has been reported® from the following properties (all in ?. 12 S., R. 4k E.)
in thie distriot: the Soheelite Property (11) 4 miles northeast of Weatherby in about
sec. 9; the Tungsten Claim (12) on the east side of Chioken Creek in NW{ seo. 15; and
the Chioken Creek (Hallook) Mins (13) in the NXi seo. 2 at an approximate elevation of
5,200 feet. No assays of samples from these properties for tungsten trioxide have been

recorded.

*Oregon metal mines handbook - Baker, Union, and Wallowa oounties: Oregon Dept. Geology
and Min. Industries Bull. 1k-a, 19)9.

e

-20-



Wallowa Mountains Properties

Introduction

Tungsten in small amounts has been detected in tactite formed along contaoct metamorphioe
sones betveen granodiorite and limestone in the Wallova Mountaina. The taotite consists of
garnet, epidote, caloite, and quart:, Many of these ocontact zones contain chaloopyrite,
pyrite, and molybdenite, as well as scheelite. Some high-grade pioked samples of scheelite
have been obtained, but there has been no aocurate sampling to determine the tungsten content
at any of the properties, The oontinuity of the ore zones and extent of the deposite have
not been proved. Seheelite has been found at four properties which are disousssd belovw,

FRASIER PROPERTY (14)

This property 1a 1n the center of the Wy seo. 12, 7. 5 5., R. 4l K., on a high ridge
vhich separates the headvaters of the Imnaha River and the West Fork of the Wallova River,
It 1s about 18 miles eouth of Joeeph. Six miles are by road and 12 miles are by trail
along the West Pork of tha Wallova River.

Aooording to Ress and Larsen (1921:308) a tactite zone from a few feet to 20 feet wide
lie8 betveen a semioiroular block of marble a fev hundred feet across and a quartz-diorite
body nearly eurrounding 1t. The taotite has abundant browvn garnet vith lesser amounts of
green epidote, quarti, and caloite, The acoompanying minerals, titanite, apatite, scheelite,
pyrite, ochaloopyrite, and molybdenite, are assooiated vith fraoturee in the tactite. There
are some guartz lenses rich in soheelite along the bordere. A piloked sample from quarts
lenses from the west side of the ridge panned 17 percent ¥o,, but two grab samples froa the
taotite panned only a trace of 103.

LE_GORE PROSPECT (15)

The Le Gore prospect 1s near the head of Palls Creek in I3 SW{ sso. 3, *. 35s.,
R. 44 E., at an elsvation of about 7,900 feet. A good road extends 5 miles from Joseph
up Hurricane Creek almost to the mouth of Palls Creek and from this point a trail 2 miles
long leads up Palls Creek to the property.

Claims on the property ocover a contact zone of taotite between granodiorite and limestone.
Molybdenite, pyrite;, chaloopyrite, minor amounts of sphalerite, and traces of seheelite are
sparsely disseminated in the tactite. The ocontaot zone 19 from a fev inohes to about 20 feet
in vidth. Aocoording to Smith and Allen (1941:45-46) no molybdenite or scheelite ore bodies of
economio importance have been discovered, and only two out of nine channel samples oontained
even a trace of tungsten.

WILMOT PROPERTY (Matterhorn Group) (16)

The VWilmot 18 primarily a molybdenuam prespeot near the base of the vestern slepe of
Matterhorn Peak on the east side of Rurricane Creek in the SW} seo. 10, ?. 4 s., R. Uk g,
The proepect 1s about 10 miles by trail up Hurricane Creek from the terminus of the Porest
Servioe road that extends about 2 miles up Hurricane Canyon.

Granediorite intrudee gray to black shale or hornfels and orystalline limeetone. Basalt
dikes intrude these rooks. Mineralization in tactite zones along the metamorphio-granodiocrite
oontaots in this area is poorly developed and spotty. Three open outs explore taotite zones
2 to 3 feet thick. The taotite zones ocontain epareely disseminated melybdenite, pyrite, ohal-
oepyrite, and scheelite in a gangue of garnet, epidote, ocaloite, and quartz. Aseording to
Smith and Allen (1941:49-50), the largest taotite zone exposed 1s in one of these outs and
45 10 feet by 3 feet by 15 foeet.
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METZGER PROPER?TY (17)

The Hetzger property 1s in seo. 5, T. 3 S., R. bl B., on Little franite Creek whioh
flows into Hurrioane Creek at a point about 4 miles by road west of Joseph. It 1s about
1% miles up Little Granite Creek from Hurrioane Creek at an approximate slevation of
7,600 feet.

An opsn ocut exposss a taotite zone lying between marble and granodiorite. The
taotits zone contains sparsely disseminated molybdenite and some scheelite.

PAVORABLE PROSPECTING AREAS

Tungsten ores are deposited from solutions derived from granite magmas, and
the known ocoeurrences of soheelite in southwestern and northoastern Oregon eensist
of eontaet replacement deposits and vein deposits olosely asscolated with silieecus
(8ranitic or dioritic) masses belleved te have intruded existing voloanic flovws
and sedimensary rooks during the Mesozolo era. That geelogiocal conditions favor-
able te tungsten depesitien exieted at this time has been previously demonstrased,
Besides the information on known deposits of tungaten presented in this repert,
general statements regarding areae favorable for prespeoting may be aade.

In scuthwestern Oregon, soheelite has been noted only in rooks of the Apple-
gate group. It 1s suggested that prospeetors diroet their attention in partioular
to oontaot zones or aurecles surrounding silioecus intrusives in areas where
linestene or ether highly oaloareous rooks are abundant in the Applegate group.

The major areal distribution of rooks of the Applegate group, ae well as of
the eilioceous intrusive roocks, 1a shown on the followving published geologlo maps:
Preliminary geologie map of the Medford quadrangle, Oregon,{(¥ells and others, 1939);
Preliminary geologic map of the Grants Pass quadrangle, Oregon, (Wells and others,
1940); and Preliminary geologic map of the Kerby quadrangls, Oregon, (Wells, Hote,
and Cater, 1949).

In northeastern Oregon favorable areas would be aleng margins of the numerous
granitio and dioritic intrusive sasees, for example, the Wallowa batholith, oo-
ourring in the Blue and Wallowa mountains. The following literature, some of
whioh ocontain geologiocal maps, should be of interest to anyone prospeeting for
tungsten in this area: The gold belt of the Blue Mountains of Oregon (Lindgren,
1901); Geology and physiography ef the nmorthern Wallowa Mountains (Smith, Allen,
and others, 19%1); Geology and mineral resources of the Baker quadrangle (Gilluly,
1937); Preliminary geelégic map of the Sumpter quadrangle (Pardee and others, 1941);
Some mining districts of eastern Oregon (Gilluly, Reed, and Parks, 1933); and
Petrology of the southwest quarter of the Pine quadrangle (Fitzsimmome, 1949).
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18. Radionoctive ores the prospectors should know, 1949: David J. White P 0.20
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