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I Oat lORD 

In noraal tia•• ao1t pro•p•otor• look tor gold, 1inoe that aetal u1ually otter• 
the �uiok••t reward and i• generally tither •a•1ly reoogn1�•d or the or• 1• •usoept• 
1ble or •••Y detera1nat1on. Pro1peotor11 ln general, thus gain llttlt or no experl­
tno• with other •inerai• who•• peaoetlae aarkttl otter little tnoentlve tor ltaroh tor 
new depo1it1. Under war oondltion• th••• aineral11 needed tor produotion ot war aat­
erial•, beooae ot priae iaportanoe and an in1i1tent deaand i1 created tor intoraation 
oonoernins ooourrenoe11 aineral oharaoteri1tio11 u1e1 and aarket1. fhe Dtpartaent i1 
publllhins thil paper to help aeet thil deaand in1otar &I Oreson i1 �ono�rned. 

Dr. Staple• 11 tlptoially qualititd to write on the lubJeot or 1trateg1o aineral1. 
In rtoent rear• auoh ot hll work, both 1n private praotioe and 1n teaohing1 hat been 
oonoerntd with thll tubJeot. 

It 11 boptd that tht paptr will bt ot aattrial &1111t&not to Oregon pro1ptotor1 
&1 well al to 1aall operator• who have turned their attention troa gold aintns to thole 
alneral depo1it1 e11ential tor war netdl. It i1 believed that 1ohool1 will al1o t1nd 
the paper intoraatlve and tiaely. 

Portland, Orecon 
Maroh 1'�2 

Earl K. Klxon 

Direotor 
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1. 

STRATEGIC AND CRITICAL MINERALS 

A Guide ror Oregon Prospeotora. 

INTRODUCTION 

The work ot diaoover1nl the •ineral dtpoaita or the United States hal talltn to the 
lot or the protpeotor during the dtvtlop•ent or th1a country, and with the oddl uaually 
ataoked high againat hi•, hi• pluok, initiative, in�uttry and tenacity have brought torth 
results that oould not be equalled by any organization or burt&l.l ever est&blished. Todl.y, 
during the national •••rgenoy, prospectors art combing tho hills as never before in &n 
attt•pt to un�over dtpoaita or mineral• that will aid our productive capacity. The writer 
hal been in oloae aaaociation with •any or these men, and baa had brol.lght strongly to hia 
attention their desire for •ore data regarding the type of aatorials needed by the nation, 
auoh a• how to recognize certain mineral•, what conat1tutea a coa•erc1al dtpoait, what to 
do with it when one is diacovered1 and where to tind aome literature on the subject that 
wol.lld caat further light on the mineralogy �d economic• of mineral• important in war. 

It hal been clearly shown in the cast or cinnabar that good depoaits were overlooked 
by proapectors looking for gold, aiaply becal.llt they had only gold in mind when they were 
prospecting. It they had been on tho alert for all valuable minerals that might appear, 
they could have diacovered dopoaits yielding a greater protit to them than the aubatance 
they wore seeking. Thit paper ia an ettort to anawer the queation 10 etten stated by the 
proapootor, "•hat else thould we look for?••. 

In addition to pointing out the metala that art 10 greatly needed tor conducting the 
war and the mineral• rrom which they are obtained, an attt�pt will be made to indicate 
placet in the state where one ia moa' likely to find auch ainerale, &I well as to outline 
the geological condition• under which they art uaually fol.lnd, and to include somethins re• 
garding tho market and price for the•• In litting the Oregon mineral looalitiea it shol.lld 
be noted that these do not neoeasarily represent commercial deposits, but may be places 
where only small amounts or the minerals are tol.lnd. In the belief that the best odd& and 
quickest returns in prospecting can be gained by working area• known to be mineralized, 
however elishtly, these localities are presented. 

For the purpose ot claasitication, the Ar� and Navy Kunitiona Board Commodltie• Di• 
vision has grouped t�sential war •aterials under two heading•: 1trategic and Gritical. 
According to this grol.lping, "strategic •aterials" are defined as 11ts.,ential to national 
defense, for the aupp�y or which in war, dependence must be plaoed in whole, or in Sl.lb•· 
stantial part, on sources outside the continental li•ita or the United States, and tor 
whioh atr1ct conservation and distribution oontrol measures will be neoeasary11• In con­
trast to this, crltioal aattrials are considered to be thoao 11oosontial to the national 
defen•e, the procurement problems of which in war would be less dirt1cult than those or 
atrategic •aterials either because they have a lesser degree ot esaentiality or are ob­
tainable in more adequate quantitiea from doaestio tources; and for which some degree or 
conservation and distribution control will be necessary", 

Only those materials that are dependent on the processing or mineral• will bt atud1ed 
in thia report. Thia will throw out Sl.lch 1•portant pr.odl.lcta a·s rubber and quinine, and 
limit the atudy to metals and minerals. The following is the list ot strategic and criti• 
cal •aterials which will be diacuased. 



2. 

STRATEGIC CRITICAL 

1. alu�ainu• 1. plaUnu• 
2. anti11ony 2. vanadiull 

3· chroaium 3· asbestos 
�- 11anganese (ferro grade ) �. graphite 

5· nickel 5· cad11iu11 
6. qu1c ksUver 6. titaniu• 

7· tin 7· cryolite 
8. tungsten 8. fluorite 

,. mica 
10. quartz crystal 

Kagne siu•, copper, lead, zinc, and berylliull will also be discussed briefly, Sinoe 
the original Ust o t  11stratea1c11 and 11criti oal11 n�inerals was pub lished and pa.rticularly 
since war was declared, 11ost metals ha.ve beco11e critical insofar as adequate supplie s tor 
both war and ciYilian needs are concerned, Adequate supplies of copper and eteel, because 
ot their universal application, are especially i11portant. 

Priorities and allocations are now in force tor almost all or the n�etals {molybdenum 
and quiok11lver are notable exceptions ) , but the 1carcity in some cases ia tied up with lack 
of productive capacity rather than scarcity ot supply. It would be beyond the scope of 
thie paper to di eouss at length minerals ot which we have adequate known reserves, but which 
are restricted because of bottleneck• in plant capacity. 

The etrategic n�inerala are discussed rather thoroughly but because of spaoe l im1ta• 
t1one it has boon nece ssary to rofor more briefly to the critical minerals. It should be 
noted that in the ease or the critical 111nerala, especially, the original 'list has been on· 
larged; there is no intention of indicating that the list given hero i s  either co mplete or 
final. 

Before entering the war with the Axi s,  as a far•lightod �aeasure, the Treasury Depart­
••nt was authori zed to stock-pile strategic ainerals ( 1939 ).  This work was entirely too 
slow in getting started and at the beginning of 1941 only a li ttle more than 10 per cent 
ot the oo�aaitaents had been received. The year 1941 showed increased activity but without 
our havins ooapleted stock-piling according to coaait•ents, the war in the Pacific broke. 
As a result the following ••tala, the •aJor i•porte of which depend on Pacific transport&• 
tion, are likely to become greatly restricted: anti•ony, tin, chro11ium, manganese, and 
tungsten, It will be increasingly ditticult for China, for exan�ple, to repay over 
$�o,ooo,ooo in loans, by ship•ent to the u. s. or antimony, tin, and tungsten, as original• 
ly planned. The laat 111tal ah1pmenta came o�t over the Burma Road and throush Rangoon, 

Two governmental agencies were created tor the purpo se ot ati�aulat1ng mineral product• 
ion and stock piling. Since the prospector may desire intorn�&tion regarding the govern­
ment's interest i n  c ertain •inerals, these agencies will be noted here. The u.s. Treasury 
Department has a branch known as the Procure•ent D1viaion, with offi ces in the Procure•ent 
Building, Wa�hington, D. c. It is the duty or thia division to stock pile certain strategic 
��ater1ala according to specifications of the Army and Navy W�n1tions Board. The1e n�ater1als 
include chro•ite, quiokailver, tungsten, •ica, and quartz oryatal. The Reconstruction Fi­
nance Corporation has a sub sidiary known as the Metals Reserve Company, which has consider• 
able •ore liberty in stating specifications of minerals desired than has_the Procurement 
Divilion. The Metals Reserve Con�pany has been buying chromite1 tungsten, tin, mangane oe, 



sraphite, and asbestos, In addition, the R.r.c. is eapowered to aake loans up to $401000 
tor the developaent and production of •trategio minerals, but no loans oan be aade tor 
prospeotina. For11 R.f.C. L•254 entitled "Applloation tor a Developaent Loan" m&y be obo 
tained froa the Reoonstruotion Pinanoe Corporation, Wa•hington, D.C. 

For general intoraation regarding strategic and oritioal ainerals the following retar­
enoal oontain valuable aaterial: 

Mineral Industry During 1'40, o. A. Rousoh, NoGraw-Hill 
Minerals Yearbook tor 1'41, u.s. Bureau of Mine• 
Metal and Mineral Shortages and Substitution• in National D•f•n••; 

Prank T. S1soo: Uinins and Metallurgy, October 1'41 

Developaent and Production ot Doaestio Supplies of Strategic and Critical 
Mineral•; s. H. Dolbear: Wining Congres1 Journal, Deoeaber 1'40 

Adequacy of Certain Mineral Resources; J. I. Pinch: Mining Congross 
Journal, June a July 1'41 

Uineral Needs ot a World at War; J. R. Suaan: Mining and Metallurgy, Jan. 1'42 

The aaterial presented here is derived from several sources. The bulk or it repre­
sents a •uaaary of lectures given by the writer under the auspices ot the General Exten­
liOn Div11iOn or the State Syltla or Higher Education to people in Zugene during the fall 
or 1'�1. The Oregon mineral looalltiu are .. leoted troa a oo111plete list of Oregon ain­
erals, now being prepared by the writer. 

ln describing a1nerals tor the purpose or idantirioation, it is appreciated that 
however adequate the description may be it is a poor substitute tor beoo111ini familiar with 
mineral speolaen1 by handling the111, for thil rea1on it is suggested· that whenever pos­
sible a prospector will do well to buy, tor oomparison purposes, a set of the minerals in 
which he is interested. Uineral,speoiatnl may be obtained troa the following dealers: 

V. D. Hill, Rt. 71 Salem, Oregon 
R. w. Wilke, Palo Alto, California 
Western Klneral txohan,e, 320 Madison Street, Sea1tle, Washinston. 

Collections or 1111nerals are available tor study at tbi Grants Pass, Portland, and 
Baker offices or the Oregon State Department or Geolegy and Ulneral Industries, at the 
Univereity ot Oreson (Condon Hall ), and at Oregon State College. There are also numerous 
private colleotionl in every section ot the state. 

Price• of oree sivan in this paper are constantly ohang1ns, and tor last minute �uo• 
tatione the sell•� ahould reter to aetal prices in the newepapers or to quotntions ouoh 
as are siven aonthly in the Ens1neer1ns and Wining Journal, New York. A weekly servioe 
•ay be had tor about $5.00 per year troa this Journal. 

Ao knowh d.&IDen t a 

For a careful reading or the manuscript and nuaerous helpful additions, the writer 
withes to express thank• to Mr. P. 1. Libbey of Portland. Valuable suggestion• were al•o 
received from Mr. Ray Treaeher of Granta Pa11 and Dr. I. D. Smith of the University ot 
Oreson. Aid in oomp1lation or mineral localities �as received tro111 Robert Brooke, now 
with the Cordero �ining Company. 



4. 

ALUUINUM 

Aluainua has been shuffled baok and forth between the strategic and critical classifi­
cations, but because or local interest and to perait more detail it will be discussed as a 
strategic aaterial . There is a huge deaand for aluainua, but the present bottleneck i8 in 
productive o�paoity, not ore supply. 

The principal o re o f  aluainua ls bauxi te, and at present all or the alualnua aanu­
r�otured in thls country coaee rroa this sub et�noe. I n  case or diff iculty in getting suf­
ficient bauxit e  there ie hope of obtaining a suppleaentary eupply of aluainua froa another 
aineral, alunite, by a procees which although still in the pilot plant stage has yielded 
proaising result•. In connection with the aanurac ture of aluminua, the ainer�l cryo lite 
(Na3AlP6) is used in.the el ectrolytic prcce111 and formerly thil natural aineral w�a con­
•idered 'laentlal. Because there i l  only one coaaercial occurrence or cryolite, at Ivigtut 
in Greenland, it bec�e highly deeirable to find a eupplemantary eupply, and eynthetic 
cryolite is now succ essfully aade, froa fluorite. Rather than spend tiae searching tor 
cryo lite in Oregon, it would be more practical to seek fluorite which can be used a1 a 
substitute for cryolite and has many other uses which place it on the l i et or critloal 
minerals. Small amounts or fluorite are known to occur in the Jallowas. 

SCARCITY: 
�ost of tho present scarcity or aluainua depends on plant and power •hortage, but 

there is likely to be � shortage or the better grade o ree in a few years. If doaestio de­
posita or bauxite were called upon to supply the total estia�ted needs or the country, the 
known high grade ore would b e  exhausted in about three years. The known reserves or alu­
nite are not sufficient to be a aaJor source or supply. Our aa�n source or aluainua ore 
would then be low grade bauxite together with large deposits or high aluaina clays. Pro­
ceeses for the ooaaeroial extraction or aluaina froa clays is being etudied intensiToly. 
Metallurgi•ta or the u.s. Bureau �r Wines, �s well �s priTate agencies are working on the 
problea or ooaaeroial treataent of low grade aluaina ainerals suoh as low gr�de bauxit e ,  
alunite, and olay. 

Bauxite 

Bauxite i s  really rook, being ooaposed of a aixture of minerals which are aluainua 
hydroxidee. The principal onoa are gibbsite, diaspore; boehmite, (all crystalline ) ,  and 
oliachite, which is aaorphous and the principal constituent. The crystalline a1nerals 
coeur in auoh fine c rystal• that they cannot usually be recogni&od without the aid of a 
microscope. The ooabinat1on or these minerals produces a rock, bauxite,  which ofton hae 
a very characteristic appearance and for a long t1�e •a• considered a mineral •peei es.  It  
is moat characteristically pilolitio in  atruoture, though not neceesarily so, alnce it may 
b e  ma1sive and claylike. The co lor varies from white to red, with roddiah·brown being 
co�mon. The hardna•• variee  from 1 to 3 and epaoifie eravity froa 2 to 2!. 

TESTS: 
Nona ot the slapl• teets dletlnguieh it fro• clay. An analyeis for •ilioa and alu­

aina may be neceesary. The average Arkaneas ooameroial bauxite• have 55 • 60 percent 
alua1na and 4 • 6 percent sllioa with only 2 • 4 percent iron. 

DISTINGUISHING fEATURES: 
Ueually i t  has a pieol1tio or coral•l1k• appearanea  and thie aids in lts identification. 

OCCURRENCE: 
The rock 11 •eoondary, hav1na been formed by the weathering under tropical oond1tiona 



of rocka high in alumina and low in ailiea, auch �• ayenite. 

LOCALITIES: 
About '6 percent or the u. s. production comea from Ark4naaa (60 percent underground, 

40 percent open pit ) .  Uoat or the importa and more th� half of the United Statea oonsump• 
tion ooaea from Surinam ( Dutch Guiana). None haa been reported froa Oregon, and rooks of 
ayenite type are rare i n  the atate, but a .ala ot nephiline ayenite haa been reported from 
Table Ut . ,  -Llnooln County, by �ogera1 Howe, and the writer. On the whole, the chances of 
finding ooaaereial bauxite in Oregon are very poor. 

�ARK�T: 
Since bauxite il not mined in the atate there il no aotiYe aarket for it, but with the 

erection of two aluainua plants n earby, a grea� deal or interest h�s been shown in diacover• 

ing deposita in the state whloh alght yield alu•lna. 

Alunite 

Alunite is a baslo potassiua alualnu• sulfate, ooourrlng either in aaall crystals 
that may reaemble six-si ded plates, or i n white to reddish aasaive aggregates or veins. 
H-4. G•2.8 * 

TESTS: 
If the mineral is powdered, placed ln a closed tube and heated lt wi l l  give orr water 

whloh will be aold to lltmu1 paper (blue litaua paper will turn red) and give a sulfate 
test. The mineral after roasting i s  converted i nto a water soluble alum (an alua i s  a 

double sulfate of aluminum and another aetal with 24 aoleoules of water) .  

DISTINGUISHING FEATURES: 

If oryatalline the hexagonal 1hape of the ory1tal1 helpl in ita recognition. Ka1slve 
varieties usually must be teated. 

OCCURRENC�: 
Sulfuric acid aolutlona, often produced troa the breakdown of pyrite, working on rooks 

rioh in potash feldspar, produce alunite. 

LOCALITIES: 
Marysville, Utah has already yielded commercial alunite. There are depo1it s  in lash• 

ington which may be used. Oregon hal no large depoaitl reported a1 yet, but aluma ooour in 
aeveral plaoe1, 1uoh &I near lagontire in Lake County, and in th1 Crooked River canyon in 
Kalheur County. 

MARKZT: 

Kalunlte Inc . ,  a subsidiary of the Olin Corporation (leatern Cartridge Co.) has a lab­
oratory in Salt Lake City and there they have done oonaiderable work on the alunite process. 
Kalunite Inc. has had $2,0001000 made availabe to it by the Defense Plant Corp. to construct 
a plant having a capacity or over 150 tons p•� d•Y• Th�a plant will probably be constructed 
at Mary3vi lle1 Utah and will make alumina fro• alunite. The alu�ina will be reduced to alu• 
mlnum at Tacoma by Olin Corp. 

Hi&h Grade Clays 

One or the greatest hopei or the U. S. tor future aluainua supplies is !rom h1gh grade 
clays. It has bean reported that in lashinaton alone in one high aluainou1 olay deposit 

* H otanda tor hardness 
0 stands tor speo1!1o gravity 



6 .  

there i s  aore than 200 a1111on tons. High alualnous olaya developed in the Molall� 
River Valley, southeast ot Molalla, Oregon, tor• a deposit or i-1 •1111on tons. lork la 
being proaeouted on aethods tor the ut111&ation ot suoh deposits. Oregon has nuaerous 
other clay deposita, but it must be reaeabered that the average good olay has about �5 
peroent a111ca and only 15-40 peroent aluaina (only half of wh1oh is aluainua), whio� is 
a long way from the desirable analyaia or an alumina ore. At present it is oommero1ally 
unprofitable to extract alualnua troa � Oregon olaya. For a d1souas1 on or the proper­
ties of some Oregon clays aae Bulletin No.6 "Prel1m1na.ry Report on Some ot the Retra.o­
tory Cla.ys ot ifostern Oregon" by lilaon and Treasher. 

ALUMINUM REFERENCES: 
The Aluminum Situation; H .  A. Franke: Uinlng and Metallurgy, Nov. 1�41 
Are Our Aluainum Ore Reaerves Adequate? G.c. Branner1 Mining 4 Meta.llur&r, July 19�1 
Aluminum from festern Alunites; Prank Eichelberger: Kining Congress Journal, Nov.1�41 
Industrial Aluminum; A Brief Survey; L .  L .  Motz: G.M.I. Short Paper No. 2 ,  1940 

ANTIMONY 

Tho only mineral mined tor antimony alone i s  stibnite. There are not many good do­
posits ot this mineral in the United States and moat of the domeatic antimony produced 
oomea froa other souroea auoh as lead ores containing small amounts or antimony. Former­
ly our laporte or antimony ore came from Yaxioo, China, Italy, Prance, and Japan. or 
theaa na.tions, China has had ita production seriously ou� by the Japanese war, and there la  
no further ohanoa to reoa1va laporta t roll the three last-named countries. Increased 1m­
ports from Bolivia are helping somewhat to take up the alack. 

Tha principal uses ot antimony are in alloys. Storage batteries take consi derable 
antimony; babbitt aetals for bearings, as well as type metal, also require a large part of 
the peaoe time supply. The oheaioal industry has been uaing increasingly large amounts of 
antimony, especially the oxide. Antimony 11 an essential part ot shrapnel. 

Stibnlh 

Stlbnite 11 antimony trlaultide, with 71 percent ot antimony when pure, Stlbnlte oc­
curs moat commonly in blades showing very good cleavage in one direction; it alao oooura 
aasalve. It is .aetallio and lead gray in oolor. H-2. G-�i• Orthorhoabi o  orystala are 
fairly common. 

TESTS: 
Very easily fusible, even in the flame of a aatoh. Gives dense white fumes and subli­

mate when heated on charcoal with blowpipe . 

DISTINGUISHING FEATURES: 
The perfect cleavage, softnesa (can be aoratohed with fingernail) and easy tuaibillt1 

make 1t easy to recognize. The bladed cleavage faces show striations on the• like the atep1 
or .. ladder .  

OCCURRENCE: 
Stibnlte 11 usually found a1soo1ated with quartz in veins 1n extruaive rooks. It is 

oharaoter1atio or shallow depoalts (epithermal), but oooaslonally may be more deep seated. 
It ia often altered to atlbioonlte,  a yellow mineral, and thia association may lead to its 
di1oovery and recognition. 



LOCALl!IES: 
Most or the stibnite in the U. s. ooaes fro• Idaho, Nevada, and California, with 

Alaska also being important. There is no present production of stibnite in Oregon, but 
stibnlte is reported to ooour in the following oountles and places: 

Baker County: In Sumpter and Virtue Dist. in Jia Dandy and Koohler aines. Flaastaff 
a1ne, 7 allts froa Baker. 

Curry County: Reported near Eckley {unconfirmed). 
Grant County: Poorman Mine, Susanville Dlst. Ben Harrison Wine, Cabell Mine, in Elk 

Cr. dist. Ritter Hot Sprina• 
Jackson County: Barron Area; 8 miles in a direct line E.SE. ot Ashland. NW* Seo 25, 

T. 40 s., R 4 w. (Lowry); Seo 23, T. 40 s., R. 4 w. (Uerriok); Sec. )6, 
T. 40 s., a. 11 111 {Auays), S. E. i Sto 24, T. 40 s., R4 'll1 about 3 aUea 
niles north or Watkins. Antiaony Prospeot on Porest Cr. Seo. 30, T. 32 s. 
a. 12 r. {Assays reported) 

Jefferson County: Near Crowley ranch on Little lluddy Creek. 
Lane County: Boheaia Dist. Cripple Creek �n,,Zl Captain, Tall Tiaber, Patterson Creek. 

On Petere Creek a branch ot Row River wost of the Bohemia Dist. 
Tillamook County: Edwards, 8 ailos troa Cochran by railway. 
Union County: North of Anthony Lake. 

UARKET: 
There are smelters at Los Angelos (El Segundo); Laredo (Texas Mining and Smelting Co.), 

Texas; and Kellogg (Bunker Hill), Idaho (recovery of antimony from tetrahedrito.) 

PRICE: Por antimony ore (N. Y.) A unit equals 1% antimony. 
50-60� $2.00-2. 05 

65-73� $2. 25-2·35 

{U1n1ng Journal- Phoenix) 

BtJYIRS: 
A. J. Bishop, C/O Harshaw Chemical Co. , 631 s. Inglewood, El Seeundo, California 
P. H. Oaken, 2811 Hillside Drive, Burlingame, California 
Ore, Uetal & Engineering Corp., 112 �arket Street, San Francisco, California 
Paul w. Wood Co., 447 Hampshire Stroot, San Prnnoisoo1 California 

CHROJiltJI( 

Although there are many minerals containing chromium, the only iaportant source ot the 
aetal is ohromite. The metal is an important one in time of war because its steel alloys 
have the properties of toughn1111 hardnesa, and resistance to corrosion, all or which are 
properties ot invincibility. OUr imports of chromite dtptnd on open sea lanes and our 
stockpiles are sufficient for only about a year, so that any curtailment in delivery would 
result in hardship in a short time unless a greatly inoreased supply can be obtained froa 
doaeatio deposits. Por 1�40 the doaestic production was slightly over 2600 long tons of 
ore oontaining at least 35 percent ohroaio oxide (cr2o,). Thls ls oonslderably less thAn 
1 percent or our needs. 

Chroalte 

Chromite is essentially a ferrous aetaohroaite {PeCr204), wlth aagneslua coaaonly re­
pl&oing the lron, and alualnua partlall7 repl&o1n& the ohromiua. lt ls oommonly massive, 
ooourr1ng in bunohes, bands, blo�ohes ("leopard ore••), or streaked through the host rook. 
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H-5�. a-4i. The luater il aubmetalliG to pitohy. It 11 dense blaok to bluiah blaGk in 
oolor and give• a dark brown atreak. Cryatal• froa beaGh eande often ehow 1eoaetr1o Grys­
tallization, occurring in saall 8-eided crystal• (ootahedrone}. 

TESTS: 
Pinely around powder plaoed in a borax bead before the blowpipe aives a green color to 

the bead. The powder, fuaed on oharooal with sodiua oarbonate aivee a strongly aagnetio 
mass. 

DISTINGUISHING FEATURES: 
When oruehed, ohroaite give• a brownleh powder. Luster and brownish atreak help 

identify it. Aaaoolation with green garnet (uvarovite) or pink ooatin1 (kamaererite) is 
oharaoteriatlo. The borax bead teat ie fairly oonoluaive. 

OCCURRENCE: 
Chroaite i• found in ultrabaaio rooka1 euoh ae peridotites, or ssrpsntinss derived 

troa them. Often aasooiated with platinua, niokel, aagneeite. �¥ be in kidneys with 
aharply defined aargine, like pluae in a pudding, or finely diaaeainated throughout the 
rook. Chroaite probably oaae into the rook near the end or the aagaatio oyole and about 
the tiae or consolidation or the oountry rock. The localization of the ohromite ia often 
dependent on ehear fracture• which ueually have toraed before the peridotites altered to 
serpentine. 

LOCALITIES: 
Russia, South Atr1oa1 ani turkey are large produoera or ohromite. In 1'40 moat of 

our chroaite oaae from Rhodesia, the Phillipinee, and Union of South Africa. It 11 inter• 
eating to note that the Phillipin•• which at recently •• 1'34 did not produce ohromite, 
came very close to being our ohief eouroe or •upply in 1'40. 

Grant, Joeephine, Curry, and Coo• oountiee in Oregon have aany 
aost or them emall. It i• reported that Grant County hae known ore 
of 20·35 percent ore and over twice ae auoh of 20·25 percent grade, 
givee an idea ot the location of depoeite in the State: 

Baker County: Conner Croek1 Durkee. 

depoaite or ohromite, 
reaervea or 8o,ooo ton• 

The following list 

COOl County: Johnson Mountain about 25 ail•• eouth or �rtle Point. 
Curry County: 

Chetoo, 
Baldfaoe, 2 all•• north of Sourdough guard Station, Iindy valley group, 
Signal Butte aroup1 Indigo olaiae between Indigo Creek and the Illinois 
River, A1neee group eouth or Aane•• and north of Laweon Oreek, Illahe 
group. 

Douala• County: Starveout Creek, Daye Creek on the Uapqua River, Nickel Mountain. 
Grant County: Iron King aine, Kinc•ley on the eaat fork or Dog Creek, Haggard and New 

located about 1 aile north of that property, Preaent Need, Celebration 
on eaat fork ot Bls Pine Creek, Chaaber• on Bald Mountain, Bald Eagle, 
Cry oaap1 Ray Chroaite Deposit, AJax, west side of Indian Creek, 
Silver'•, Benson on Beaoh Oreek, Sprina and Chroae f1dge1 Record lo­
cated 31 a�l•• weat �r Suapter(?}. 

Jaokaon County: 10 aile• Nl of Aehland in the drainage basin of Applegate Creek. 
Joeephine Countys Elkhorn Creek, Horee Mountain, Ill1no1s River 18 aile• troa Selaa, 

Jaok Shade on the Ill1no11 River, Daley Creek li all•• northwest or 
Pearaall Peak, Squaw Creek, Charles Owen two mil•• Iouth or Takilaa, 
Chollard eouthwest bank of Sowell Creek, Etterly 6 mil•• aouth of 
Cave Junction, Munger• Creek, Graves Creek, Brigge Creek. 
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Chromite ooours as grains in 11blaok sand" in noteworthy amount • in present beaoh and 
b&ok beaoh deposits in several localities of the southern oregon coastal area extending 
from Coos Bay south. The best  known present beach deposits are at Bandon, Cape Blanco, 
and Ophir Beach. Extensive back beach lenses are known in the area north of Bandon ex­
tending froa Whiskey Run north to South Slough. An iaportant baok beach deposit near the 
town of Denmark has b e en explored, and other lenses farther south aro known. 

Other localities from which ohromite hal been reported in the beach sands are : Clat• 
sop County at Astoria, Carnahan (Sunset Beach ) ,  Clatsop Beach, Pt. Stevens, Gearhart Beach, 
Hammond, Seaside, and Warrenton; Coo s County at Bullard• and Uarahfield; Curry County at 
Chetco1 Gold Beach, Port Orford, Cuneffs Beach, and Mouth of Pistol River. 

Sands containing chromite,  but of much more re stricted extent t han aar1ne sands, occur 
in present and anc ient stream bods in many localities throughout the Stat e .  Some o f  the s e  
are a s  follows: Baker County - near Wintervi lle placers of upper Burnt River, BonaPza Dis­
trict, Sumpter, Durke e; Clatsop County - Elk Creek; Coos County - s. Fork Coquille River; 
Curry County - Sixes River, 3/4 mile above Dry Creek; Douglas County - Glendale, Starvout; 
Grant County - Vincent Crook, Big Creek; Jackson County - Birdseye Cr . ,  Watkins; Josephine 
County - Jo sephine Cr. ,  Sucker Creek, Jolf Creek, Coyote Creek, Sutter Creek, Waldo; 
Linn County - Foster; Polk County - Falls City; Umatilla County - Weston; Union County -
near La Grande;  •asco County - Hood River beach at entrance to Co lumbia; Wheeler - Antone. 

Probably the marine sands contain the only "black s and" deposits which would be com­
mercial for chromite production, since such pro Jects would need to be operated on a rela­
tively large scale which would require a large proven �o serve. In addition to ohromite, 
the sands contain gold, the platinum group, aagnetito, ilmenite, garnet, and sometimes 
zircon and monazite - all heavy minerals - so that there is always the problea present of 
aaking the separation of a satisfactory grade of ch�omite conc entrate .  Sampling by the 
State Department of Geology and Mineral Industries,  in cooperation with the u •. s. Geological 
Survey, of back beach sands from areas about 8 ailes north of Bandon indicates that these 
contain over 7 percent ohromio oxide (cr2o3) and that several hundred thou sand tons are 
present. Considerable re search work has been done at Oreson State Cellose and by private 
laboratori e s  on the most practical methods of conc entrating the ohro�ite,  and probable 
feasible methods have b een worked out. The preferred methods or method remain to be demon­
strated in a commercial plant. 

IIARICE'r: 
Government prtces and speaifiantions now determine the market for ehromtte, Buring by 

private companies would be subject to government control. 

The government buying agency, Uetals Reserve Company (Re leaGe of Dec .l9, 194l)wtll buy 
ohroaite ola11ified a1 fol lows: 

Hif1h Grade "Low Grade A" "Low Grade B" 
Chrome (Cr2o3 ) • lHnimUII 45.0% lfO. O% 40.0% 
Chrome (cr) - Iron (Fe) 

Ratio - l.!inimum 2.5 to 1 2.0 to 1 No Uinimum 
Silica - �aximum 11.0% 1 3 . 0% No l.laximum 
Phosphorus - Maximum 0.20% 0.50� No Maximum 
Sulphur - �:ax·illlum 0. 501' l.OO% No J.laximum 
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The base prloe tor "Hlgh Grade" is $40.50; tor "Low GrAdo A", $28.00; and tor "Low 
Gra.de B", 424.00; eo.ch per long dry_ ton .( 2240 pound a) deli vel'ed �t Government stockpile 
designated. by Buyer. An increase of 90 �ents per to� per unit or cr2o3 {a unit ia 1 per­
cent) will be allowed on eaoh percent inorea1e over the minimum 1et tor "High Grade" and 
"Low Grade �11• In addition, an a.llowanoe of $1.50 per ton 11 made for each tenth increase 
in ohrom1ua-1ron ratio over the minimum in th.ese two olassel of oro. In ••Low Gra.de B" an 
inorea.se of 60 cents per ton per unit of Cr2o3 il allowed over the minimum established. 

For "High Grade" and "Low Grade A" no ore should be in exoe as of 12 inches in sh:e, 
and not more than 25 percent of conta.ined fines shall pa11 a 20•meah aoreen. Size speci­
fications are waived for "Low Gra.de B11• 

Car lots will be purchased a.nd paid for at stockpile after eampling and analyeis. 
Under preaent epeoifioat1on oontraota must be signed which require that a minimua or 11000 
tons be delivered. Further intoraa.tion may be obtained by writing the Wetala Reserve 
Coapany, Waahington, D. C. 

BUYERS OF CHROMITE: 
Under conditions existing in February, 1942, private buyers of ore a.re out or the 

market. There are, however, companiee which would be in the aarket for properties, pro­
Yided soae evidence is present that a property tor sale contains ore in auttiolent qua.n• 
tity to warrant.expenditure for exploration and production. Koat or the larger mining 
companies in the State would investigate such depoeita. 

REPERENCES: 
Chroaite Deposits in Oregon; J.E. Allen: Bull. No. 9, State Dept. of Geology and 

Uineral Industries, 1938 
u.s.o.s. Bull. 285-C; Contributions to Economic Geology, 1905 
U.S.G.S. Bull. 922•D; Chromite Deposits of Grant County, Oregon, 1'40, T.P.Thayer 
u.s.o.s. Bull. 922·�; Chromite Qeposita in the Sourdough Area, Curry Co�n�y a.nd 

The Brigg� Creek Area Josephine County, Oregon, 1940 
Ore.-Bin Vol. 4 No. 1, January 1942 

MANGANESE 

The principal source of eupp1y of manganeee comes from manganeee mineral• auoh ae 
pyroluaite, pailoaelane, wad, manganite, and rhodochrosite. When theee ainerals occur in 
commercial concentrations, they constitute ma.nganeee ore. The principal use or manganeae 
ore il in the steel making procels, and the cuatomary way o� utili�ing manganeae in this 
proceaa is in the form or a ferro alloy, moatly, as ferro manganeae containing about 80 
percent manganese. Splegelelsen� which contains about 20 peroent manganese� il used chief­
ly tor the Beaaeaer prooees, while ferro •anganese finds its ohiet uae in making open• 
hearth steel, whlab aooounte for most or the steel produced. In addition to its use in the 
ateel•aaking proaess, mnnganese la required as an alloying ele•ent to produce lptcial •an• 
gan••• ateels characterized by toughnesa. 

Nearly all doaestio manganese depo1lta are relatively low grade and in normal times 
over 90 percent or our ferro gr&de a&nganeae ia imported. Slnoe import• have been greatly 
ourtailed because or the war, muoh research has been, and 1• being done on aethoda or 
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utilizina doaastio aouroaa  o r  aangana se ore, The u. s. Bureau or Winaa, as well a1 privata 
aaancies, hal dona a large amount ot work on beneficiating low grade ores to make a aetal­
lurg1cal grade product. 

Blaok Wanganesa Ores 

Because ot lack ot apace and ainoo from a ooaaoroial standpoint it il not iaportant 
to diatinguilh tha varioua black mangantaa ores, they will be described together. Ysilo· 
mtlane, pyrolusite, and mangan1tt are usually intergrown and have many similaritiel. Com• 
meroially, pyrolusite is the moat important. Thay are all oxidea or manganeso and black in 
color. Pyro lusite hal a hardnes• ot 1•2 and readily so i l s  the tinaers, while tor p1ilo• 
aelane R·S-6. Pyrolusite is amorphou1 (non-crystal lin e ) ,  psllomelano though orystalline 
usually appears amorphous, while aanganita often shows small orthorhombic cry1tals or ti• 
broua to columnar mas•••· Wad (Bog Uangane•e)  oon1iata of manganaae oxide and water and 
contains v�rioua iapuritias,  For all of them tha specific gravity 11 uaually above 4. 

TESTS: 
All of them are 1oluble in HCl with the evqlution or chlorine gas on heating. Sodi­

um carbonate beads containing a little or the powdered minerals became opaque bluish green 
before the blowpipa. 

DISTINGUISHING I'EATURES: 
The dark brown to black atreaka, tha co lor, and the teats given above make the miner­

als readily identifiable.  There is  usually enough pyrolusite present so that the speoi• 
mens will ·soil the fingers.  

OCCURRENCE : 
All three or these minera l s  are aeoondary in origin, although mangaaite has been found 

occasionally as a vain deposit. As secondary minerals they are usually found derived troa 
pre-existing sedimentary and igneous rooks, from which the aangana se i s  leached, In Oregon, 
aanganaae, especially in the fora of pailomelana, has b ean found in cherty strata near the 
coast, as pyrolusite in alatos in irregular l ena•ahaped deposita, and in large rounded con• 
creti onary .asses that have weathered out ot the original host rocks. 

LOCALITIES: 
In 1'40 this country received moat of its ora fro• the foll owing sources, in order 

ot iaportanoe: U. S.S.R. , Gold Coast, India, with appreciable aaounta troa s. Africa, Bra­
zil, Cuba, and the Phillipinos. Uoat or tba domestic prod�otion coma• from Tenna•see, Ark­
ansaa, Montana and Georgia. 

Oregon has had very l1ttlo production of mansanese but the WcAdaaa property on the 
Coos-Curry line hal recently ahipped two carloads, Several ot the deposita produced a 
saall amount of ore during World Jar I .  Following i s  a list  o r  some o r  tho properties in 
the State containing manganese: Curry County-·Blaok Bear prospect (Chetoo area ) ,  Copper 
Canyon (Aenesa ) ,  Clapshaw (Sixea River area) , Crystal Creek, Iron Hill,  Lloyd, Signal 
Butte, Hardenbrook, Lawrenoo, Coleerovo, Lo�g Ridge, and �cAdama. Coos County-- Iron Wt. 
Baker County--Pleasant Valley station, Sheep �t. (7 mi l e s  weat of D�rkea ) .  Lane 9ounty-­
Blue River diotriot, Cinderella. mino 1 Great Northern, Tate. Harne;r. Coun!y••. Kulla to (North 
of Burne) .  J�ckaon County--Buzzard Wine aroa, Lake Creok diat, near Central roint, Vestal, 
Grand Cove, llomestako, Nicho ls, Star F., Newstrom, Tyrell,  Goon Cr., !lush, Fox, Peters, 
Bailey, Headwater•  ot B�tte Cr. Joaephino County••Cavo Creek (waldo Dist.) , 0• Yuen, iden, 
WeAlliatar•Caapb ell,  B�lton, &lkhorn Creek; Grant County-- �ack1s olaia, 
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Rhodoohro slte 

Rhodochro site is a carbonate or aanganeae (KnC03) when pure, but usually aoae o t  the 
manganese i s  replaoed by aoae other eleaent iuoh aa iron. The mineral oooa1ionally occur• 
i n  rhoabohedral crystal•, which look like cubea that have been pushed at one corner and 
often slightly twilted. Coaree grained material 1hows perfect c leavage parallel to the 
Cac11 or a rhombehedron, giving a cracked effect in three direotione.  The color i s  u•u• 
ally pink, but ooca1ionally brown. H . -4, G. -3!. 

TESTS: 
In hot hydro chloric aoid rhodoohroeite givee the typical carbonate reaction of effer­

vescence (bubbling due to loss of carbon dioxide ) .  Like the other manganese mineral• dee­
cribed, a little powder placed in a eodium carbonate bead yield• an opaque bluieh green 
bead. The bead is aade by picking up eodium carbonate in the loop of a heated platinum 
wire. 

DISTINGUISHING FEATURES: 
The oharacteri etic pink color and good c leavage aakee one euspeot the mineral. Its 

etterveecenoe in acid and superior cleavage distinguiehee 1t from rhodonite, the sili cate, 
which i e  aleo harder than rhodochrosite. (H. -6) .  Calcite i e  lighter (G. -2. 7 )  and effer• 
veeces readily l n  cold acid. The test for manganese c linches the identification. 

OCCURRENCg: 
Rhodochrosite le usually found 1n veins, often aot1ng as a gangue for other ainerals 

such a• zinc and silver ores. It 11 frequently associated with the other aanganese ain­
erals aentioned earlier. 

LOCALITIES: 
Rhodochrosite ie ained at Butte, Montana where, 1n the present eaergenoy, 1t torae a 

aost iaportant source o t  aanganese. In Oreson1 rhodoohroeite hna been reported Croa aev­
eral localities, but fairly large amounts are known at only one locality. The reported 
ooourrencee are: Baker County--Sheep Kt.� Jo sephine County-- Waldo District on Davi• olaiae 
in eeo. 31 T. 41 s., R. 51., weat ot Whiekey Creek, 7 ailes from passable road; also at 
Ow Yuen Kine Just south or Caves Highway 14.4 aile• from Cavea Junction. 

MARKET: 
Kangane11 ore ia bought on a long ton baeia (2240 pound s ) .  Published aarket quota• 

tiona aay be in cents per unit (a unit i s  1 percent ) in which oaae to get the per ton value, 
it is necessary to multiply the price per unit by the percent of manganese. 

Manganese carbonate ores are acceptable under Governaent speoiticationa only if cal­
cined. 

Kanganeae concentrates must be noduli zed or s1ntered to be acceptable. 

High�grade orea run 48 percent maneaneae or better. Publi shed market quotation• have 
recently ranged up to 80 centa per unit for orea containing 51 percent manganese. Such 
quotation• are noainal and actual prices to be paid would be aubJect to negotiation and 
would depend on varioua oonditiona, such aa quantity of ore available and iapuritiea pre• 
aent, be1ide1 peroentage or manganeae. Ore• eontainins a• low as 35 percent mangane1e may 
be marketable, but the pr1oe paid Cor suoh ore• would be correspondingly low. Some man• 
ganeae ore• aay be c oncentrated an4 it i a  1ntereating to note that result• of testing work 
on a manganese ore by the u. s. Bureau or Mines show that thia ore containing 18 percent 
manganese could be treated to obtain a oonoentrate containing 52 percent manganese with a 
70 percent reooyery. 



Tne •teal companies are the big consumers of manganese, but i t  snould b e  realized that 
under present conditions Government buying dominates tne market. The Wetals Reserve Com• 
pany ( Oeoembar 191 1941) has issued a scnedule of pri c e •  and specifications tor tnree 
grades of ore aa f o l lows, 1howing maximum and minimum allowable perc entage s :  

HifSh Grado Low Grado "A'' Low Ornda "Bu 

Wangana1a (Yin) 48 . 0  44.0 40 . 0  
Alumina (Wax} 6 . 0  10.0 No Wax 
Iron (l.lax) 7 · 0  1 0 . 0  No Uax 
Pho spho !'ti l  (Uax) 0 . 18 O. JO 0 . 50 
S 1 lioa (Wax) 10.0  1 5 . 0  N o  Wax 
Zino (lla.x) 1 . 0  1 . 0  1; o 

The base pri oa tor "High Grade" 1 1  $ J 6 . oo par long dry ton with increase o f  75 cants 
per ton for aaon unit (1 percent) in excess ot 48 percent. 

Por "Low Grade A" the base pri c e  is $28.60 per long dry ton plus an increase of 65 
cents per ton for eaoh unit in exoess ot 44 percent. 

Por "Low Grade 8 "  the base price 1 s $22 • 00 par long dry ton plus an lnoreast o f  55 
cents per ton for each unit in excess of 40 percent. 

Ora should contain no places in excess of 12 inohes in size and should contain not 
more than 25 percent of tines which wil l  pass a 20•mesh screen. 

Pay•ent will  be aade attar weighing and analysis at govern11ent stockpile. Railroad 
freight prepaid by seller will  be refunded by buyer. 

Detai l s  na to oontraota 11ay be obtained from Uetals Reserve Company, Washington, D. c .  
REPEREtiCES: 

Davelop11ant or Low Grade Manganese Ore s of Cuba: Po So Norcross, Jr. ; 
Wining Technology, Uay, 1'40 

Bureau ot Wines Pilot Plant, Mining and Metallurgy, p. 547, Nov. 1941 
Domestic Uangnnoso Sources During an Emorgonc�: K.A.  Kob e J  Wining World,  

Septemb er, 194 1 .  
Manganese i n  Oregon, Bulletin No.17, Stnte Department o r  Geology & Wineral Industries.  

( 1942 )  

NICKEL 

The principal ore minerals of ni ckel are niokeli ferroua pyrrhotite, pentlandite, and 
garn1 erit e .  The metal finds its chief use as an nlloy for making steel with superior tough­
ness and strength. It also is used in monel metal, a oorroaion•roaistant nickel-copper 
alloy, and �ta1nl e a a . steol.  Its properti e s  m&ke it & valuable metal at all times, but or 
1norensing value in times of war. In tho United States we produce only about ! ot 1� of 
our needs and the situation would b o  very serious i f  Canada did not produoe 8 5  percent of 
the world ' s niokal .  Except for the tact that there 1 a  a shortage o r  nickel for all Allied 
needa, tht oloae bond between Capada and the United State s  gives u s  l ittle •ore concern 
over our dependence for nickel on an outside nation, than if our production was as great as 
Canada ' s .  Do•estio production i s  l e ss than 500 ton• of nickel a year, a l l  o f  l t  a s  a by• 
produc� fro• nickel •crap and the e l ectrolytio refining of copper. The price tor electro-
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lytle nlokel has been atatlon�ry at 35; per/lb . 

The lnore�aed demnnda on . Canadn by Grant Britain and the United States reaulted in ex­
pnnslon o f  operations by International Nickel, but there i s  still an unaatisfled demand for 
the met�l. Ore reserves are laree, but plnnt faci liti es are inadequate. 

In the United St�tes,  nickel is known in a low erade copper deposit in Nev�da1 and in 
Colorado in connection with nlokel•co b�lt minerali &ation. Depoaits ot garnlerite oocur i n  
Oregon. 

Garnlerlte 

Garnierlte is � hydroua nickel magnesium silicate. It is found o.s earthy masses, oon­
oretlonary formo1 or inorust�tions, with o. color varying from a br ight apple green to o. 
pale green. H. -2-J.  G. - 2t. 

TESTS: 

Becomes magnetic when roasted. Powdered, plaoed in a glass tube closed at one end, 
o.nd hoated, it blacken• and gives orr water. A solution, made ammoniacal, turns red on ad­
dition or a saturated solution of dimethyglyoxlne in nlcohol. 

DISTINGUISHING FEATURES: 
The green color and earthy form are oharaoteri stlo.  Some copper minerals f�lntly re• 

semble it but they can be di stinguished by testing tor copper. 

OCCURRENCE: 
Garnierite is a aeoondary aineral, repre senting an end phase in the l eaching of small 

amounts ot nickel fro• ultra-basic rooks, suoh as peridotites and pyroxenites (or serpentine 
derived from them), and redeposition as the sil�oate. The form of the nlokel in the ori• 
ginal rocks is not known but it may b e  either aa aulflde or silicate. In the case of the 
deposit at Riddle the oriBinal peridotite contains 0 . 1  percent or Ni01 while the olivine 
grains have 0.26  percent of Ni01 so it seems li kely that the olivine broke down depositing 
garni erite and silica. The bl�nket of ore i s  60 to 70 feet thick. 

LOCALITIES : 
Garnierite occurs in ocmmerclal quantit es in New Caledonia, and at this place it has 

•ade the second most important nickel deposit in the world. In 1940 the New Caledonia ores 
averaged 3.8 percent nickel. In Oregon, the depoalt at Riddle, Douglas County, is similar 
tQ the one in New Caledonia, b¥t the Di&e has not been definitely determined. The mineral 
in thi s  deposit i s  a hydrated ailicate or nickel and magneaium which haa b een c�lled gar• 
nierite, genthi te, nickel-rich deweylite , or nickel-rich gymnit e .  Until more detailed work 
haa been done on thia group or mineral s ,  the mineral at Nlokel Wountain can be ccnaidered 
a variety of garnierite. According to a u . s . c . s .  news raloase ( 1940 ) 1  Nickel Mountain at 
Riddle oonta1na an estimated re aerve or 6 million tons or 1 - 2 pero�nt nickel, po asibly 
250,000 tons or 2�3 percent nickel !1th 8o, ooo tone proved. Earlier work by Kay and the 
Oregon Nickol Yinos Co. showed ore from 5•8 percent nickel. In Joaephine County a similar 
depoa1t ocou�• in S•ctiona 2 5 ,  36, T. 39 s., R. 9 w . ,  on the south aide of loodccck Creek. 

YARKET: 
It has been estimated (iinoh) that in order to stimulate domestic production in the 

United States the price of nickel would have to be up near $ 3 . 00 a pound. This eatimate 
i s  rather high and i t  aeema like ly that ore oould be mined at Riddle at a much lower price. 
It will be noted that the ore doe• not compare unfavorably with the New Caledonia ore, 
whsre smelting to a nickel matte with limestone and gypsum haa been profitable Cor a long 
time. I f  the Riddle deposit oan be worked suc c e s sfully, other similar deposits in the 
State might o.lso prove profitable, and the search tor more properties would receive a new 
i111petus. 



It is interesting to note that the New Caledonia ores which foraerly went aainly to 
Prance (as aatte) have been contracted for by International Nickel, since Jranoe tell into 
the hands ot Geraany. This agreeaent helpod to spur the New Caledonian inguatry to new 
efforts, with a return to production or a furnace that has b e en shut down. The war acti• 
vity in the Pacific has undoubtedly affected the New Cale donian production, and deliveries 
may be ooapletely stopped. This will not seriously effect the nickel eituation, since the 
nickel produc tion of llew Caledonia wae lese  than 10 percent or that from Canada. A drastic 
inoreaae in the prioe ot nickel ia unlikely, 

REP�RANCES; 
Nickel Deposita of Nickel Kt, Oregon; U. S . G. S .  Bull. Jl5, PP. 120•1271 1'06. 
Geology or the Nickel Silicate Depoeit near fiiddle, Oregon; S. Hobbs A 1, Pecora: 

Economic Geology, Vol. 36, No . 8 ,  P. 841. Dec . ,  1 '4 1 .  ( Abetract) 

QUICKSI LVER (KERCURY) 

Ueroury is derived chiefly from cinnabar but a small part of the production is due to 
the native metal and some oxychloride&, lhen the principal world sources, Spain and Italy1 
wore out ott from the United State s  there was some question as to whether local producers 
could meet the inoreaoed demands ,  einoe domestic produc tion had only supplied about 40 per­
cent or the doaestic requirements. Under the stimulus of rapidly rising prices, exemption 
trom exc ess profit taxes (now repealed} , and a very active market, the industry rallied and 
has been able to keep the metal off priority lists. Uercury i s  extremely important in time 
or war as a eouroe of fulminate for munitions, as an anti-fouling paint tor ship bottoms, 
and in the cheaical and drug fielda, In spite of greatly increaoed production, producers 
are having difficulty keeping up with demands and at this writing there i s  no quantity ot 
spot mercury obtainable. 

Cinnabar 

Cinnabar, the sulfide of mercury, usually occurs a s  veins through the host rook, dis• 
seminated in fine grains, as coatings of brecciated fragments, dispersed through opalite 
massea1 or rarely as distinct hexagonal crystals in oavitieso In the last caee it may have 
beads ot mercury with it.  Some few depo sits have associatea or yellow or orange maeses 
representing the oxyohlorides eglestonite1 and t erl inguaite1  small co lorless crystals of 
calomel or black grains or metacinnabar, Cinnabar is scarlet red when fresh and pure, but 
many vari eti e s  turn dark gray to blaok on exposure to sunlight, The reason for this ohange 
haa never been satisfactorily explained, The blackening forms a very thin crust and on 
breaking the specimen the true color may be se en, ao in prospecting it is well to constantly 
break chips off outcrops. The opalite variety darkens very quickly as a rule, For oinna• 
bar1 H�221 G.-8.  The luster ia adamant ine except in blackened specimens which become dull. 
It has very perfect cleavage in three directions, but this doos not show well in the dense 
massive varieties, 

T�STS: 
If cinnabar is finely powdered, mixed with twice its volume of sodium carbonate, placed 

in a piece of glass tubing sealed at one end1 and heated, small globule• of mercury will 
condense on the walls of the tube near the open end. Rubbed on a penny wlth a little dilute 
hydro chloric acid a silvery coating will be produced. 

DISTINGUISHING P�ATUH�S: 
Tho color, hieh specific gravity, luster, and good cleavage of cinnabar generally dis­

tinguish it from cuprit e ,  hematit e,  and ruby silver, which somewhat resemble it.  In case 
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o f  doubt one of t h e  tests above will servo to identify i t ,  D e c au s e  of high specific gra• 
v1ty 1t pans ver1 w a l l  and can be aeon as a good tail, Garnets and rub i o o  in the tail do 
not hane back like oinnabar. 

OCCURRE!ICt;: 
Cinnabar is found in all typos of rocks, It is characteristic of shallow low tem­

perature conditions ( e pither�al) , and c annot be expe c t e d  to improve with groat depth. The 
b e s t  deposit o are found in plac e s  where the foraations make local traps, c o ncentrating the 
c innabar beneath impervious clays, Regions in whi c h  hot springs fumeroles, or other evi­

dence of fairly recent vuloani am are prevalent, are likely to contain mercury deposits. 
Silioifioation very frequently acco mpani es the depo sition o f  cinnabar, and areas of opal· 
i t a  are always o r  interest a s  likely minerali zed pla c e s .  C innabar i s  frequently closely 
associated with near- surface basic intruaiveo, dikes and sills, especially basaltic or 

andesitio mas s e s .  

LOCALITIES: 
Since Spanish and Italian production has been out o r r ,  the domestic supply i s  being 

produced ohierly by California and Oreson, with smaller amounts of mercury coming from 
Navada, Idaho, Texas, and Arkansas, In Oregon the principal producing areas are in tho 
southwest (Jackson and Douglas Counti e s ) ,  in the Oohoco region, and in the southeast cor· 
ner (Harney and �lheur) . A partial list of the mines and prospects in the State is a s  
follow s �  Daker County --at Sumpter ; C lackamas County·•below Oak Grove reservoir; Coos 
County••l4 miles from Powers; Crook County••Uother Lode Mine, Independent Quicksilver 
mine, Johnson Creek mine, Wasterlins ?ro spect, Blue Ridge oine, Round Mountain, �uick• 
3ilvor Consolidated, Champion �ine, Gold hill, Staley and Barney mine, Byrom�oscar mine , 
�ury Mountain, Ophir•Uayflower �ine, Platner mine, Dunham Prospect, rted D!rd hill : 

Dougl�s County• • N onpareil mine, Bonanza mine (largest producer in U.�. ) ,  Vloinity o f  
Drew, Elkhead �ine, Buena Vista, Maud s . ,  Jame s R .  o r  Po llan z ;  Grant County• ·R�portcd &t 
Susanvi lle and Granite; Harney County•• Doan Prospect, new prospect 3 m i l e s  �. of fields ;  
Jackson County - ·  Bonita mine, the Birdseye Creek mine, �ountain King mine, Sams Valley, 

�innabar Mountain� Sugar and Hull, Steamboat mountain, War Eagle mine, Roxana group, Dave 
Force mine, Chisholm claims, Palmer Creek, Seventy three, Meridian, Drickpile, Ruby Mines 

(Red Poather ) ;  J e t terson County•• Horse Heaven Yine, Axe-handle mine; J o s e phina C ounty·· 
Lmpire �ine, Pickett Creek; Lake County·• Red Hawk; Lane County · - Black Butte mine, Shoo• 

string creek, near Disston; Ualheur County•• Opalito mine, Drotz �ine ; Wheeler County-­
Bear mine. 

UARKET :  
�ercury i s  easily obtained from cinnabar by retorting o r  furnacins {although complete 

r e c o very usually provides plenty of problems) and cons equently only mercury is sold, rather 

than tho ora. The standard unit of aale i s  the flask whi c h  oontains 76 lbs .  (and 1 o z . ) .  
A c e i ling o n  the price o r  mercury has now (February, 1 94 2 )  been sot at $ 1 9 1 . 00 per flask. 

At this price, under the most ideal conditi�ns of mining �nd furnao1ng, ore running only 
) l b s ,  of mercury to the ton may be c o mmercial, but nobody h&a any rlaht to attempt opera• 
tions on such a deposit if he i s  not in a position to sustain a l o s s .  Deposits averaging 

above 7 lb s, are now worthy of consideration, and their value will depe�d on location, min• 
1ng coats and quantity or o r e ,  

Prospectors finding likely looking deposits o f  c i nnabar may submit them t o  any or sev• 
eral large produc ers, who have field staffs for examining prospects. The following are re­
comaendad as dependab l e :  

H o r a e  Heaven Mines Inc . ,  S. H .  Williston, Vice Pre s . ,  9 0 9  Studio Bldg . ,  Portland 
�onanz� �ining C o . ,  ll. C, �i�mot, Ugr , ,  Sutherlin, Oregon 
Idaho Almaden �uicksilver C o . ,  L. K. Requa, Pres . ,  Wel s e r ,  Idaho 



For the sale or quicksilver the tollowin1 brokers are recommended :  

Uerchants Chemical Company, 
George Uhe Company 
Coast Chealcal Company 
Wood Rid88 DiYislon of 

P. 'tf. Berk & co. 

60 East 42nd Streot, New York 
75 Eighth Avenue, New York 
55 New Kontgoaery St. ,  San Frnnoisco, Cal. 

Wood Ridge, N. J .  

The Quicksilver Producers Asaoo1ation1 407 San soae St . ,  San Franc1aco1 also buys 
quicksilver, but in spite or its nama aost or the a&Jor producers or quiokailver do not 
belong to it or sell through it. It ia well to shop around among quicksilver brokers to 
detsrmlne the ourrant a&rkat daa&nd before maklna a sale. 

Metaoinnaba.r 

Because uncomaon substances always bother prospectors, it seems worthwhile to aention 
aatacinnabar briefly. This mineral, with the same coaposition as cinnabar, occure as brit• 
tla black isometric crystals, also �salve; H•31 G.-7.8.  The mineral gives a blaok streak, 
is aeta.lUc and opa(!ue. Nuaerous prospectors have claimed . they had mercury deposits 11with 
only aetaoinnabar in the pan, no red sulfide. " In all of these oases examined by the auth• 
or to date, the black mineral has turned out to be something other than metacinnabar. It 
is unlik1l7 that pannlngs from nny sizeable aercury deposit will yield a larger proportion 
ot aetaoinnabar than cinnabar. The foraer a ineral can be quickly oheoked by ito hardness, 
the faot that it gives the same tests as cinnabar, and naturally does not becoae aagnetio 
on heating as do aost or the black sand aineral s with which it is coamonly c onfused. 

MERCURY REURltlCES: 
Quicksilver Prospecting ; L. w. Staple e :  The �ineralosi st, Feb. 1�40. 
The Horse Heaven Mercury Uine ; L. r. Staples: Uining Congress Journal, June, 1 94 1 .  
Quickailver in Oregon; c. N. Schuette : Bulletin No.4, Ore.  S . D. G . U. I . 1  193� 
U . S . G . S . Bull.  850; Quicksilver Deposits of Southwe stern Oregon : lells and latera, 1934 

TIN 

The only iaportant sources of tin are the two minerals, cassiterite and stannite. 
Tin, as a native metal is a mineralogical curiosity, the only occurrence that has fair 
sub stantiation is from Oban, New South Walen ,  where it was obtained froa washings in the 
Clarence River. T1n is used· today for tin plate, terne plato, and alloys such as phosphor 
bronze, babbitt metal and 1n bronze. The des1gns or the Japane&e on the Ualay States is 
an 1ndioat1on of the importnnoe of tin in our civilization, Our domestic supply is leas 
than 1 percent of our needs and government stockpiles are reported to have la s s  than two 
years oupply. 

Cassiterite 

Caasit erit e ,  tin dioxide, is found as tetra!Onal crystals in veins or in rounded maol• 
es as placer or stream tin, It occurs in a variety of colers1 but brown and black predomi• 
nate. I' has an adamantine luster, H , · 6�1 G.-7. , and a poor cleavage. 
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TESTS : 
A good test fo r cassiterite (not for any other tin ores)  i s  to wrap a grain in metal­

lic zinc and drop into a test tube with hydrochloric ac id.  After the zinc has been dis­
solved tho grain ohould b o  rubbed and it will have a bright coat or metallic tin, produced 
by reduction cr the oxide. 

DISTINGUISHING FEATURES :  
The high speoitio gravity i a  ita  moat noticeable property. The test given above, to­

gether with negative testa tor other aubetaneea because ot its refractory nature,  helps con­
firm eaesitorite. It gives practically no etroak ( quite hard) and has a brilliant luater. 

OCCURRENCEt 
In veins it i s  ueually round aesooiated with quartz and closely related to granite or 

intruded by pegaatites.  It i s  also a s sociated with tourmaline, wolframite, topaz, or 
greiaen (muaeovite and quartz ) . Stream tin i s  derived from the weathering and erosion ot 
these rooka, and the maJor part o r  the world ' s  tin eomea from such depo sits.  

LOCALITIES: 
The principal producers or tin in the world are Malaya, Netherland East Indie s ,  ao­

livia, Congo, and Siam. There i s  no production in the United States,  although Alaska has 
produced a smnll amount . In Oregon there i s  only one confirmed discovery or oaaaiterite, 
and this i s  from Pine Creek, east or Baker, where stream tin has been round in elu1oe boxe s .  

MARKET: 
Should any tin be disc overed in the State there would naturally be no difficulty in 

di sposing of it. Any questionable minerals aay be aent to the State Assay Laboratories  tor 
identification. Spectrographio analyaie  may be made at the State Department or Geo logy and 
Mineral Induatries.  These tests will show the presence o r  element� even it the ore  i s  so  
low grade that no positive evidence or tho pre1ence or an element can be obtained by ordi­
nary •etho da. 

The u. s. Government has undertaken the construc tion of the fir1t tin smelter in the 
Unitod Stat ea at Texas City, Texas, this site having been chosen becauae or supplies or 
natu.·al gaa, and convenient location. Thi s  1melter will be in operation in 1�42 and will  
have a capacity or 20,000 tons a year, which i s  lass  than a third o r  our domestic need•. 
The smelter will uee Bolivian tin concentrate • .  

Stannite 

This mineral, tin-copper-iron 1ulphide1 i s  a relatively unimportant ore or tin,  ex­
cept in Bolivia. It is ateel gray to black in color, H . -4, c. -4!, haa metallic luster, and 
ruses at a low heat to a globule which becoaea magneti c .  It also gives teats tor copper. 
I t  ia asaociated with cassiterite, which would help to indicate its presenoe. There are no 
known ocourrenoea in Oregon. 

TUNGSTtN 

The i•po rtant tungsten •1nerala are acheelite and the wolframite group. The moat im­
portant use or tungsten i s  as a eonatituent or too l  ateels whioh hold their temper at high 
speeds, Ite high rueing point per•1ta its use in f i laments tor eleotric lights. It ia now 
possible to substitute molybdenu• tor tungaten in aome alloys, which •ay help to reduoe the 



deaand tor tungsten. At preaant the 8upply do e s  not seem groat enough to meat our .needs, 
but new production from the Pine Crook, Cal1torn1a, property and the Y e l low Pine district 
ot Idaho, aay till a large part of our requirement s .  

Scheelite  

Schee lite, calciua tungltate, i e  usually round i n  irregular grains disseminated through­
out the holt rook, or as subhedral crystal masses with sharp boundarie a .  Occasionally dis­
tinct t etragonal crystal•  may be round. The mineral ia white , gray o r  aometlaea pale yel­
low . H.-5, G.-6.  The luster i s  sub-adamantine , so that it is  more bril liant than quartz. 

TESTS : 
A bead or sodium phosphate containing some or the powder, held in a platinum loop wire 

before the b lowpi pe, wi l l  turn blue. Scheelite is  decomposed by hydrochloric acid when 
powdered and put in a t e st tub a ,  and it leaves a yel low reaidue which is soluble in ammonia. 

One of the best tests and a standard method tor prospecting is to place the mineral be­
fora the rays ot an ultra-vio let l1ght . Night prospecting 1a now the e stab lished practice 
among scheelito prospectors. It should be noted that scheelite only fluore sces with radi­
ations shorter than 2,00 A . U . , so only cold quartz tubes oan be used for pros?eoting. 
Argon bulbs and blaok bulbs give radiations with wave l oneths which are too long. Sohe e ­
l i t e  fluoresces  a strong blue color, and unlike aany m1nerala1 this c o l o r  i s  fairly ohara­
otaristlo. The results are muoh more satisfactory if a filter ( such as Corning No . ,8 6 )  
i s  used with the lamp to out out some o r  the vi sible light. Care should be exercised not 
to confuse the f luorescence or calcite or powellite { calcium molybdat e )  with soheelita, 
and lamp work should always be fo llowed up with assays. Care should also be taken to use 
the lamp on trash fractures since weathered fac es or rook often give poor result s .  

DISTINGUISHING FEATURES: 
Sohaelite  re aem�les quartz but is distinguished from it by its more brilliant luster 

and noticeably high speoiflo gravity. It will pan out as a pale powder tail in the gold 
pan. Pluore soence aids in its detection. 

OCCURRENCE: 
The association or s o heellte with garnet and epidote,  especially along contacts or 

igneous rook with limestone, is so characteristic in the lest that such an association of 
mineral• should always be checked for the presence of tungsten. The igneous rocks are 
usually or a granitic nature. �olybdenum, in the form ot molybdenite and powe llite,  i a  
often an asaociate, and at Yellow Pine , I daho , gold and atibnite are found with the schee­
l1te.  

l.OCALITIES: 
The chief producers of shc o e llte in the United State •  are the Nevada-Massachuaetts Co.  

ot Mi ll C1ty, Nevada, and the u .  s .  Vanadium Corp. ' •  property at  P1ne Creek near Bishop, 
California, where a 1)00-ton mill has been inatalled.  In Oregon sehe elite  has been re­
ported from the following countiaa: 

Bake r :  Flagstaff mine , C l iff mine, Beneal & Provider, Bonnie, Litt le H i l l  mine, 
Wallowa: Frazier mine. 
Jackson: Steamboat (Wocks Gulch Claims ) ,  upper workings or Sylvanite mine. 

MARKET: 
Schaelite i s  sold by the ton and on a unit basts,  one unit being 1 percent or tung­

sti o oxide (ro3 ) .  The pri c e  i s  now about $26-$27 p e r  unit, or 65 percent wo3• Nevada­
�aeaachusetts Co . ,  and U. s. Vanadium are always interested in acquiring new properti e s  
that have merit. Fairly low cost conc e ntrating milla can be constructed by small companies 
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and, under the proper conditions, �un,stea prod�etion, like the mercury production may bt 
handled by small groups. 

Wol framite Group 

Included in tht wolframite group are the minerals woltraaite, ferberite, and hubnerite. 
They are the ohier aouroe or tungaten throughout the world, and although they are not re­
ported fro• any Oregon localit i e s ,  a brier deeoription or them might b e  in order sinot it 
ie  quite poteible that in the future they wi l l  be encountered somewhere 1 n  tht State. Thete 
minerals are tungetates or iron and manganese, ftrberite b e i ng the iron end or the aeries 
and hubneritt the mangane se end with wolframite being an intermediate and i tomorphous mix• 
ture or the two. In c o lor they range from black to reddith brown with a metallic to mt· 
talllc-adamantine luster. H . - 5 ,  G. -7-7:. They have ont direction or perfect c l eavage. 

TZSTS: 
The i ron bearing members are fusible before the blowpipe to a magneti c  globule .  They 

givt btad teets Cor tungettn, mangantte and iron (which aee under thole heading e ) .  They 
are lneolublt ln common acids. 

DISTINGUISHING FEATURES: 
Thtst minerals somewhat reaemble i lmenite, chromite, and columbite1 but they can be 

di stinguiehed by their superior c leavage and higher speoitic gravity. 

OCCURRENC E :  
These minerals art round in pegmatite dike • atsoclated with granite o r  in high tem­

perature quartz vtine, along with tin, manganese, and other tungsten minerals. 

LOCALITIES: 
The world ' s  maJor supply ot tungsten is round in China ln the form or wolframite. 

Yerberite is the principal ore in the Boulder Co . ,  C o lorado deposit. Woltra•ite is round 
in tht pegmatitta  or the Black Hilla,  South Dakota. Hubneritt i s  the chief ore ot the 
I daho ' s  largest producer in Lemhi County ( Ima Wine ) .  It i s  not impoaalble that some ot 
these minerals will b e  found in northeastern Oregon. 

�RKET: 
Thi l  is di scussed under soheollte. 

REFERENCES: 
Milling Tungsten Ores at Pine Creek; Blair Burwel l :  Mining Cong. Journal, Oct . ,  1'41. 
The Yel low Pine Mine; John D. Bradley: Mining Congreat Journal, September, 1'41. 
Amerloa ' •  Large tt Tungtten Kine; Mining World, October, l'J'· 
Fluoreaoen� Light and ltt Application; Dake & DeMent: Cheoical Publ1thing Co . ,  1'41 . 

MICA 

Mica has entered the list or ttrateglc minerals b e caute or itt importance & I  a dielec­
tric or intulating medium in el ectrical apparatu s .  This i t  eapeoially important from the 
ttandpo1nt of oommunioatione. In normal timet the United States product• about a quarter 
of its needs, but thie do e• not give the whole picture since there are some Glltntial vari­
eties which must b e  imported ln their entirety. Tht two types of �loa moat 1n demand are 
muscovite,  the white potash mica, and phlogop1te1 a pale brown mica. Phlogopite ls supplied 
by Candad1an mine• and an important ute is  in airplane spark plug•. Tht mica on the ttrat•• 
glc list it the so-called sheet and tplittinga type s.  The three aa1n source• tor these 
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have been India, Madagalcar, and Canada, with South Aaerloa beoo�lng of inoreaeing im· 
portanca. 

An idea of the price1 on 1heet mica can be gained troa the followin g :  
30-60;, 3 x 3 inohee $ 1 . 2 5 • 1 . 501 4 x 6 inchel $2.75· 3·50  and 8 x 10 1nohel 
all I01d by thl lb. Pr1C I I  on tin•• (200 m11h to 20 melh) vary fro• about 

2 x 2 1nohtl 
$8. 25·8 · 75, 
$14 to $80 per 

ton1 b�t lptoifioation• have to be obtained tor individual produ ct•. At pre1ent there ia 
er1oua 

no/ahortage of mica, and beoauae ot the rarity ot depoa1t a in the State, Oregon will not 
be an important producer. Depo1it1 have been reported (unconfirmed ) troa Douglas County 
(H. Umpqua River ) and northern Jaok1on County. 

QUARU CRYS'UL 

The hlaheat aradt or rook oryatal il uaed for p1e&o•eleetrioal purpo1e1. For auoh 
uaea the quart& auet be entirely tree troa tlawa1 auoh as cracks, 1nolua1ons, twinning, 
and phantoa growths. The color 11 not 10 1aportant becau•• colored ory1tal1 can be u1ed1 
but the oolorle•s ones art preferred. Bra&ll has been the only 1ource or plt&o-e leotri­
oal quart•. The 1aportanot ot thl• type ot quart& 1• evident when one realize• that 
platea of lt are uaed in radio and telephone work tor frequency control and quartz plate 
resonators are ••••ntial tor oceanio oabltl tor dividing frequen cl••• Uoat or theae 
plate• are about 1 inch square and 1/lOth of an lnoh thick. An avera1• prlot of $2 . 00 
per lb. has been paid for 1aported quart& oryatal•, but in a few oa••• prioee aa high a• 
$18.00 per lb. have been paid tor exceptional aaterlal. Les1 perfect material 1• •upplled 
tor tu•ed quart& purpo1es, and doe••tio louroe•, especially California and Ark&n•a• are 
able to 1upplement the laporte. 

Good quart& cry•tal 11 rare ln Oregon, but c lear oryatal1 up to 3 inches ln length 
have been found ln the Wallowaa.  Saaller ory1tal1 are round ln geodea and "thunder egga11 

in Jeffer1on and adJoining oountlea, and northern Jack1on County. Coamerolal 1ale of 
theae 11 not practical at pre aent. 

REfERENCE: 
Preoioua and Seaipreoloul Stone, Their induatrlal Uae11 Particu larly in Relation to 

National Dtftnae, S. H. Bal l :  Ulnina and Ket. ,  June 1�1.  
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CRITICAL MINERALS A METALS 

These wi l l  be desoribed in l e s s  detail because, tor the most part, they are ot less 
interest in Oregon, and because limited space makes it impo ssible to discuss them tully. 
Tho aaterials on the critical l i st vary considerably from time to time, and with the 
�nited States at war, most of the metal s ,  not already discussed, as well as numerous non­
metals, could safely be included as critical. 

Some liberty has been taken with the list usually given for the oritioal •inerals in 
order to include a few which are ot special interest to Oregon prospectors. 

Asbestos 

There are aany uses for asbestos, but those that have placed it on the oritical list 
are its use in brake•linings and clutch facings. The very high grade mat erial tor these 
purpo ses  must be iaported. Our domestic production ot all types  ot asbestos is less than 
6 percent or our needs, and most or this is or short tiber type. There are two varieties 
ot commercial asbesto s ;  chrysotile, the more iaportant, and amphibo l e  asbestos. Most 
chrysotile comes from Canad� and �mphibole from Union ot South Africa. 

Asb e stos oocurs in Oregon but up to the present time thera has been very little either 
in the way or development o r  such occurrences or ot production. Both ohrysotile and amphi­
bole varieties are known. Small amounts are reported from the following: Baker County•• 
Pine creek, Lewis camp, Burnt aiver district, But tercup mine, Upper Burnt River; Clack&• 
mas County-- Clackamas River; Curry County--Near Gold Beach ( ? ) ,  amphibo le variety on 
Diamond Creek; Douglas County--Cow Creek, Canyonville, Perdue, Starvout; Grant County-­
North of Kt. Vernon; Jackson County--Pleasant Creek, Rasberry Creek, tributary or Evans 
Creek, Upper Graves Creek, Upper Applegate River, Buncom, Lib erty Asbestos Wine (iron 
tree•tremolite amphib ole asbestos in sec. 7, T. J4 s . ,  R 2 W) ; 8 mi.  E .  ot Copper on 
Upper Appl egat e ,  see. J21 T. JJ s. , R. 4 �. on Grave s Creek; Josephine County••Brownston, 
10 roi. W. ot Kerby; Lake County·•Lakeview; Lane County-·Ueadow; Whe eler County--Barite. 

A recent report indicates that the Georgia-Carolina Mineral Co. ot Franklin, North 
Carolina is testing aebestos from the Liberty asbeetoe property in Jackson County. 

Cadmiua 

This metal �ill not be discussed here because ita production in the United States  i s  
tied up almost entirely with the smelting o f  zinc . It has been reported in some of the 
zinc ores or the western Cascade s .  

Cryolite 

This is briefly discussed under aluminum. 

Fluorite 

Very little ot this has been reported in Oregon. See discussion under alum1nua. 

Graehite 

�ost or the supply or graphite has been imported from Ceylon and �adagascar. The 
reason that graphite is considered so important i s  that it is used to aake crucibles tor 
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apec1al castings and secondary zinc retorts, Stock piling o r  Madagascar graphite ••• 
attended with con•1derable difficulty and our supply is not very great. However it eeea1 
probable that domestic production, which 11 rapidly 1noreaa1ng ( e specially from Alabama ) ,  
plu• art1f1o1al graphite aanufaeture, wi l l  prevent any great shortage o r  large price in• 
oreaae. 

In Oregon graphite has bean reported froa the foll owing plac e s :  Jackson County••near 
Bune om, Upper Applegate district, near Col e•an Creek, 4 miles s. of Medford ( Sec,  18,  T. )BS. 
R, 1 W. ) ;  Josephine County··Mayflower and Golden Wedge Mine s ;  Union County••Northwast 
Graphite Co, (unconfirmed) 

Plat1nu11 

Although platinum waa placed on the critical liat, there has been no great fear o f  
a shortage and the Government has not atockp1led it. Uost of our aupply come s from Canada, 
whera it i l  obtained aa a by•product of the nickel 1nduatry1 ao that a good aupply 1 1  fair· 
ly well as1ured. In addition, dredging oparation• in Alaska are yielding a large amount 
(moat of which bas b een going to England ) .  

For 1940, Alaaka produced 35,000 troy ouneea, California produced 1400 ounc e • ,  and 
Oregon was third with 69 ounc ea,  Quotation• tor 1941 have been steady at $ 34 to $36 per 
troy ounce; local producers have little reaaon to expect any great acarcity or prica in· 
crease. 11th increase in nickel production, Canada ' •  platinum production ahould also rise 
proportionally. 

Platinu• has been reported from many Oregon localities, but 1n few places hao it bean 
recovered co•••rcially. Protuction i s  as a by•product from gold placer operations. Some 
of the more important localities are as tollowa:  

Josephine County: Esterly and other placers in Il linois Valley on Althouse Creek. 
Coos County: Eagle and Pioneer Uinea, north of Bullards on Seven Devils Road in 

see s .  28 and 331 T. 27 s . ,  R. 14 w. (Platinull and associated metal• 
os•ium and iridium, oeour in the proportion of 5 to 10 percent of the 
gold conten t ) .  

Fletcher �ers property 1 n  SWi of sec. 16, T .  27 s. , R. 1 4  w. 
Geiger Creek Mines in SWi ot SE* sec,  32, T. 26 s . ,  R. 14 w. 

Curry County: Red Plat Placers  in soco, 15,  1,,  )01 T. 37 s. , R. 3 J, 
Cape Blanco btaoh placer, Corbin placer on left bank ot Sixes River 

about 1 aile above aouth of Dry Creek. 
Meeks Mine near Port Orford. 

Grant County: Psyche mine in El Dorado di stric t .  
Kit Carson mine i n  seo. 17, T .  1 0  s . ,  R .  3 5  E .  in Greenhorn district 

( platinum OGOUrB in lode depoei t ) ,  

Platinu• may b e  found associated with gold i n  some of the beaches or the southern 
Oregon eoaet, It is also found in •o•• streaa sand• and has been reported from count1e• 
other than the above, aa follow•� Baker, Clatsop, Douglas, Jaokson, Jefferson, Linn, Kult· 
nomah, Polk, Umati lla, Union, Tallo�a, laaoo, Jaahi�gton and lheeler. 

REi'ERENCES : 
U.s. o.s.  Circular No . 8 . ,  Beach Placera of the Oregon Coaat : by J, T .  Parde e,  1 '34. 
u . s. s . N. Tech. Paper 196, Notea on black aand depo sit• o t  eouthern Oregon and north· 

ern Cal1torn1at by R. R. Horner, 1928.  
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!itanium 

Moat titaniua oomea fro• the mineral ilaenite. Virginia, Arkanlal and California 
aupply con1iderable amount • but aoat of the ore haa been imported froa India. 

Oregon ho.a not produced ilaenite commercially. lhether or not a pure ilaenite frac• 
tion may be produced econoaically fro• coaatal black aand• haa not been determined, but 
te1ting work ia being done. The ilmenite would poa1ibly be a by-product or the beneficia• 
tion o f  chroaite aand1. 

llaenite (50-60 percent Ti02 ) ha• been worth only about $20.00 per ton on the Atlan· 
tic Coast, but the price may ria e .  

Another source o f  titaniua i l  the mineral rutile,  which i •  the dioxide o f  titaniua. 
ln 1940 the United State s  aade an all tiae record in the productto·n of rutile, chiefly 
fro• Virginia and Arkanaaa where lt ia foun� in peg�titea {very coarse grained rooks ) .  
Iaports fro• Brazil, Africa, and Aultralia have been aaall but illportant. Rutile il uaed 
for coat1na welding rods for use in electric weldina, as well as a 1ource of titaniua. 
Titaniua find• aany u1ea, chief of which are aa�ke acreens in warfare, aordant• in dye· 
inc, catalyst•, coloring, and the oxide is used aa a paint pigaent. Oregon has no known 
coaaercial rutile depoaita, but soae i s  reported on Eagle Creek 1n the John Day reaion in 
Grant County, and ln actinolite 1chi1t froa the Middl e  Pork of Coquille rtlver between 
Bridge and Reaote in Coot County. 

REFERENCES: 
Day, D. T. 4 Richarda, R. H. , "Useful Winerala 1n the Black Sands of the Pacific 

Slope", u. s. o. s. Mineral Resources of the u. s. tor 1905, pp. 1175· 1228,  1906. 

Vanadiua 

The principal aupply of vanadiua in the United Statal coaea from Co lorado, but aore 
than half of our needa must be iaported. Peru is the principal sourc e .  

Vanadinite haa been reported i n  Baker County (Snow Creek Wine ) ,  but this report i a  un• 
confirmed. 

Z1rooniua 

Ziroon, the 1ilicate of zirconiua and chief aineral of zirooniua, hal not been nined 
in Oregon. Howe·ver, 1t ia . round in fairly large quantities in the black sand deposita o f  
both the beach and stream type1.  The list of looalitiea given for ohromite aanda ia equal· 
ly applicable for zircon. 

The remarkable refractory properti t l  o f  zirooniua aa well aa itl u••• a• an abralive 
and alloy aetal make it i•portant. 

Magneaiua 

Because aagnesiua ia very i aportant in war and further beoauae large aouroe s  of aupply 
& I  aagne lite occur• in our northern and southern neiahboring States, the ••tal i s  very 
intereating to Oregonians. The inor�aainc Ult of maanellua (62 tiaea our 1939 con1uaption) 
depend• on two of ita propertiea; ita low apeolfio gravity, and the rapidity with which it 
co•binaa with oxygen 10 that it burn• with a brill iant llaht and givel ott intenae heat. 
Becauae of these propertiea it is used in light weight ••tal construction (aircraft ) ,  and 
for flare a, tracer bullets a.nd ino endlary boaba. 



There has been a tremendous increase in the demand fer magnesium metal during the paat 
two yearA. The expanaion in production has been apectaoular but has lagged behind demand. 
At the end o f  the laat decade, the Dow Chemical Company waa sole producer of metallic mag­
neaium, the production coming from �lectrolyais � r  brinea from wells at �idland, Michigan. 
Output at Midland has been more than doubled in the past two yeara. ln addition, the Dow 
Company has built a large plant at Freeport, Texae, or double the capacity or the present 
Midland plant and, using Government runde, a aecond plant which is doub le the capacity of 
the first plant haa been conatructed by this company. At the Texas plants magnesium i s  
recovered from sea water. Capacity or the Midland and Freeport plants is about 6J,OOO tona 
or metal annually. 

In 1,41 the Permanente Corporation started production or •agneaium metal at Perman­
ent• ,  California. Bruc ite ( magnesium hydroxide ) and magnesite, (magnesium carbonate )  are 
the raw .aterials. The Hansgirg proaeas or reduction, new to this country, is bsins used. 

Basic Magnesium, lne. will  have three plants in Nevada and will treat magne site by 
chlorination and e leotrolyeis. Three other large plants, one in Texas, one in Loui siana, 
and one in Ohio, are ei ther built or being built. 

Total rated capacity of all these plants, either producing or under construction, ia 
4oo,ooo,ooo pounds annually. 

Research at Pullman, Washington, by the U. S. Bureau or Wine s. has indicated the reasi­
b1l1ty of reduc tion or •agnesia (calo1ned magne site) to magnesium metal by an electro• 
thermic pro c e s s  differing rrom t�e Hansgirg process in method of condensing the metal fume 
and in continuous operation, rather than in batches. 

The large deposits or magnesite in llevada and Washington are crystalline, while the 
many aeparate smaller deposits in California are or the so-called amorphous variety. 

It may be noted that magnesite which baa a market value ot rro• $22 to $ 2 5  a ton as 
a refractory contains theoretically 576 pounds or magnesium to the ton. According to the 
present market pri c e  or metallic magnesium thie would mean about $167 a ton for the magne• 
eium content { 1n the form ot the finished metal ) .  

A large eupply o r  magne aite occur• near Chewelah, Steven• County, lashington; Cali• 
tornia alao hal important depo eite.  W&aneeite ooourrenoee near Luning, Nevada are proba­
bly �he largeet in the c ountry. In addition, it hae boon e s,iaated that a deposit o r  bru­
oite at thi1 locality contains about J,OOO,OOO ton1. Oregon has 1mall  amounts or aagne11te 
reported from Baker, Curry, Grant, Jacklon {not confirmed) and Lane Counties.  As far &I 
il known, none of theae represent c�mmercial depo sita.  S�uth•e !tern Oregon, eepecially 
Jackson, Jos ephine and Curry Counties seem to be most hopeful for pro�peoting. The lime· 
atone• in these counties are not likely aourc e e  o t  magneeite because they are unusually 
low in magnesium content. Consequently the mo at favorable place to find magnesite is in 
'he aerpentinee or peridotites which abound in the area. I t  should bo remembered, however, 
that regardleaa ot how auc c e a aful the preeent pro Jects aay _ be in producing large quanti­
ties  or aagnesium, •agneaite from small depo sits will always have to be shipped to a larse 
plant, and 1' 11 unlikely that •any deposita will ever be able to stand high shipping eoets. 

lhetber the induetry wi l l  ever be forced, in the near futur e ,  to accept magnesium eili• 
cates a• a source of supply i s  problematical. Under normal conditions a treatment proaeea 
ueing magnesium silicates would probably be too costly. 
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BUYER: Northwaet Wagneeita Co . ,  Chewelah, Waehington, 

UPEREJICIS : 
Waanealua by Eleotrotheraio Reduction; H. A. Doerner: Wining World, Nov. 1'40, 
Our Wagnesiua Ra aouro a s ;  H. A. Franke : Wining Congress Journal, Aug. 1'41. 
Wagneeiua from the Sea, By S, D. Kirkpatri ck: Wagnaeium from the Sa�, Chaa. and 

�at. Eng. , Nov. 1'41. 

Copper, Lead, and Zinc 

These aatala ware not li sted by the Munitions Board as either strategic or or1tioal. 
However, the huge deaand for war suppl ies has aada thea erltloal and all possible aouroaa 
o t  supply will be needed. Rec ently ( January11,4 2 )  the Wetals Reserve Coapany hal announced 
that i t  will pay delivered pri o e e  ot 17 oanta a pound for copper; '* oenta tor lead, and 
11 o ente tor zinc. These prioaa would apply both to new production and to inoraaea 1n pro­
duction over that ot 1'41 axoapt that praviou1ly arranged tor under contract. 

There i e  a po eeibl lity that an eleotrolytlo zinc emelter wi ll be built on the lower 
Coluabia River 1n order to provide emalting tao i litlea tor zino properties in the North­
woat, The location would b e  11peoially favorable because o r  cheap electric power and water 
traneportation. Should the 1meltar be built, there would be increased interest 1n proe• 
peoting tor and developing z1no oree along the weetern slopes o t  the Cascades where Oregon • •  
aaJor depoeita occur. 

Beryllium 

This aetal is not 1noluded 1n the critical liet but since the beryllium industry i s  
still very young, war time ueet are likely t o  increase ita importance . Uost or the aupply 
i s  imported troa Argentina and Brazil. It 11 not likely that there will be a scarcity, be­
cause there are fairly large reserves 1n Co lorado, North Dakota, Wassachuaetts, and Ua1ne. 
So far, domeetic consumption ot beryl, the only ore  of beryllium, hal not exceeded a few 
hundred tone annually. However, according to the U. s. Bureau of Wines Uinerals Yearbook, 
imports for 1 '40 amounted to a raoord h1gh of 805 tons. 

Berylliua will be diiOUISid here because or the great interest in it shown by local 
pro spectors. This interest has undoubtedly been stiaulated by two things. Firat, the uses 
of the metal in oonnaotion with it• copper alloy indicate a bright future to� the industry 
and a growing da11and. The heat-treated alloy has the propert1ee or great -•nella etrength 
and hardnaes.  A· seoond reason 1 s  that the ores o r  berylliua are easily contused with quartz, 
and naturally the prospector is always wondering if by ohanoa he i s  overlooking something 
good. The minerals beryl and phenakite are the principal ainerals ot berylliua and they 
both may closely rasa11ble  quartz. In faot, the name "phenak1te" i s  fro• a Greek word 11aan• 
ing "a deceiver'', because the •ineral was ai stakan for quartz. The following observations 
�re made to guide the proapeotor. 

1 .  Phanakite i s  a vary rare mineral, and bas never been found in sufficient quanti­
ti e l  to make a oomaaroial beryllium dapo&1t. 

2 .  Beryl, when pure, contains only 14 percent beryllium oxide, s o  naturally could not 
co11pose dapositl of higher grade than that. 

J. The only depo eite of beryl which have b e en commercial are those in which the beryl 
o c curs in peg11atit as,  There i e  no  uee in spending time prospeoting tor beryl in areae that 
do not contain pegm&tita dikes. 

4. The price tor beryl 11  low, only $30·$3S per ton at the quarry. Since hand-sort­
ing i s  nec essary and several tons of rock 11ust alway• be broken to obtain a ton ot beryl, 
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the only way in whioh beryl can be  aade to pay i s  when i t  is at•ociateq •1th other •tnerals 
that also can be sold. In pegmat1tes these aay be feldspar and m ica. 

5• Chemical analyses or  beryllium art difficult to make and inaccurate analyses have 
given talea hope to aany prospector•. 

6. With the installation of two speotrographe in Portland and one in Seattle,* •oro 
oonolusive and accurate reports should bt available. When co rrectly operated these in ttru­
•ents are absolutely reliable. 

CONCLUSIONS: 
At present, due to the low price and a•ple supply or beryl, the eearoh tor it in 

Oregon it not likely to be as profitable as that tor nu•erous other •intrals. 

REFERENCE: 
Funda•entals in the Starch tor Berylliu•J Po H. Brinton : Wining Congress Journal ;  

Kay, 1941. 

* Spectrographs for ore analyse• art located in the following places: 

1 .  State Department of Geo logy and Mineral Industri es, 702 loodlark Bldg, Portland, Ore .  

2 .  Charlton Laboratories, 2)40 S .  W. Jefferson St., Portland, Oregon . 

J. Lauoka Laboratoriea, )14 Maritime Bldg., Seattle, Waah1ngton. 


