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FOR&WORD 

Early 1n the war period, there wal a great need tor 1ncreal1ng 

doae•t1c auppl1e• ot all metal•, particularly thole which toraerly 

had been imported to •upply our lnduatri••· Anti•ony wa• one ot 

the•• metala. 

?he 1urvey ot antiaony depo•1t• 1n Oregon wa• undertaken tor 

the purpole ot etimulatina pro•pectina tor and production ot the 

metal at a t1ae when anti•ony auppliel 1n th11 country were critical. 

A 1econdary rea1on wa• to atudy the relative 1•portanoe ot anti•ony 

oxide and •ulphide ores in Oregon deposita, and to deter•lne whether 

oxide ore• were be1na overlooked. The oxide oree are not nearly aa 

well known aa et1bn1te, the aulpb1de1 com•only considered to be the 

only co•merolal ore of antimony. 

This report 11 one ot a ser1el wb1oh the Departaent hna made in 

1t• •tudy ot Oregon•• war •1neral deposita. 

Ootober J1 1?44. 

£RRA!OK 

F. I. Libbey, 

Director 

Paae J, par. �� line 2: rhoda•1ne B in•tead ot rhoda•ine 86. 
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WINES HAVING A RECORD OF ANTIUONY PRODUCTION 

(1)  Gray Eagle (2) Coyote (3) St1bn1te (4) Jay B1rd (5) Lowry 

Other ooourrenoe•: X. 



INtRODUCTION 

The ensu1ng report is the result ot an 1nvest1gation ot antimony depo1its w1th1n 
the state. The 1nyestigation was de signed to b�ing Department reoords or antimony de� 
posits upGto•date, and to encourage produ�tion of antimony ore in the war emergenoy. 

Since antimony is one of the relatively uncommon metals about which little is 

known by the avera1• prospector, the report includes not only a briet diaouaaion of the 
aeneral geologic ocourrenoe of antimony, but also aoae data on world produotion, prioea, 

iaporta, and uses as well. 

All known deposits in the state with a record of production art described. I n  addi• 

tion, all known prospects are listed and two or the aore proaising ones art discussed. 

When the study was started antimony was classed as "•t�ateg1o," and doaestio produc­

tion was being stimulated as muoh as pos sib le by Government ag•no�es. During 1'42 and 
1'4' doaeltio production increased considerably, and in addition a large quantity or ore 
was imported troa both �exioo and South America, so that supplies or antimony are now 
readily available for essential uses. !he efteot has been to lessen interest in obtainins 
new domestic production. 

ACKNOILEDGWENTS 

The writer w1shal to extend his thanks to Wessrs. Anthony B�andenthaler and So Jo and 
Eo Po Werrick for their splendid cooperation in furnishing sh1paent and assay re�o�da; to 
Mes1r1. H. Bo �enardi of the Har1haw Chemical Company and fred H. Dakin or tbe Texa� Saelting 

and Minins �oapany for infora�tion furnished and helpful oQaaents qonoerning the s1gn1t1Q 

oanoe or oxide ore1� to Ur. R� c. Treasher, Dro 1. A. G. B�nnett, Dr. lo D. Lowry, and 
Mr. L. Lo Hoagland tor the1� data Gn a!ne� an4 prospe�t� 1n sov.thw�st O�egon , pet�ograph! � 
deterainat�ona and assaylf and to ur.. i� Wo Libbey and Dro H. �o Harr!aon for the!� relpec­
tive reyiewa of the manusnript and the oomputat!on5 oonta1ned there!n1 and th eir aany con& 

ltruotiVt and help ful suggtst1ons . 

P RODUCTION, P RIGE� AND USES 

The United States haP. produolld but 11ttls antimony and that tt>om a r>elati,rely f·lJW 
widely scattered d�poaits. These ooour oh�efly 1n Nevada, California, and Idaho, although 
prope!'tiea in Arizona, .U. kanBa.l, lolontana, 1raah1ngton, and Oregon ha'!'e �ont!."1.bui:.ed to th,.il 
production. Reoently, depoa!tB in Alaska, where rathe� widesp!'ead antiaony mineralization 

hal long been known to exist, have be en developed. The remarkable mine at St1bn1tt 1n the 
Yellow Pine district, Idaho, is the largest single producer in the United Stat••• This 

production 11 augaented by antimony obtained as a byQ produot !n l�ad r efining and rro• 

scrap, and suoh plants as the Bunker Hill and Sullivan at Kellogg, I daho, and the new 

eleotroJytio antiaony plant built by the Sunshine Mining Coapany at Big Creek, Idaho� are 

iaportant taotora in doaestio production. 

Domestio eonsuapti on of antiaony sreatly exoeeds domestic production and the difterenoe 

is aade up by iaporta. China supplied aost or these imports until the war interfered with 

noraal ooaaeroe. Sino• then this oount�y has depended aainly on !aporta troa MeXico and 

South Aaerioa, particularly Bolivia and Peru. 

The increaled production troa thele oountrie1 oan be suaaarized by the followins 
quotations troa �1nerala Yearbook, 1''8 and 1'3'· "In 1'2' China contributed 71 peroent 
or a 351000-•bort ton world output, whereas North a�� South Aaerioa supplied leas than 
20 peroent• howeyer, in 1''7 world output wal approxiaately 381000 ton11 and China pro• 

duoed only 4' percent ot the total compared with 45 percent by North and South America. 
�oat ot the 1norease ot the Western Hemisphere has been in ��7�oo1 althouch production 

in BoliYia, United State•, and Peru h�• iaproved also ." 



This trend has oontinued. and in the following year "As measured by exports. vr•• 

duotion in China dropped 47 peroent. and tor the firet tiae in aany year• that oountry 

ranked aeoond in world output. Exports troa BoliYla inoreaeed 32 peroent and were the 

highest on reoord. Bolivia thus a11uaed tiret plaoe in werld antlaony preduotlon • • •  

Bolivia, China, and Mexioe preduoed 2,, 26• and 25 peroent, respeotively, et the werld 
antimony supply in 1'38; the United States produood lou than 2 peroent." 

The prioe paid tor antiaonJ hal fluctuated considerably tinoe World War I. It 
dropped froa a hiCh ot slightly over $0.44 per pound in 1'16 tor ordinary grades or 
antiMony aetal to lese than $0.05 per pound in eeveral different year• after that. 1 
aore or lese usual prioe in reoent years has ranged between $0.12 and $0.16! per pound. 

The ourrent Uetala Reserve prioe on ores and conoentratea oontaininc 30 peroent antiaony 
is $1.65 per dry short ton unit (20 pound•) of oonta1ned antiaony. The ooaplete aohedule, 
efteotivo until Deoeabor Jl, 1'44, is inoluded in the Appendix. 

Like other war ainorala, the industrial demands tor antiaony have inoreaaed aarkedly 
in raoent years, tha aore iaportant uaaa baing tor battery plates and antitriotion bearings, 

although ita use in aaking ohemioala has been growing ateadily. Appreo1able aaounts are 
used in paints and sanitary enamelware. Other uses 1nolude type aetal, aunltlon11 and 

eleotrio oable ooverlng. An interesting aide light on the subJeot of use lies in the 
taot that tor aany oenturiee woaen used stibnite tor painting their eyebrows and giving 
luster to their eyes, In taot, betore the dieoovery of the aetal itaelr, atlbnite wa1 

called 11ant1aony11 and 1t 11 reported that the paint u11d by .Jeubtl (2 Kings, IX:30) wu 
finely ground stibnite. 

GENERAL GEOLOGIC OCCURRENCES 

Stibnite 1s a typ1oal low teaperature mineral ·- that is, it is dtpesited troa 

aineralizing lolutione in a rather late etage of the prooesaes of aineralization at a 

tiae when the teaperature and the pres1ure1 ex1st1na within the vein have lowered 

appreciably. The alneral is known to be toraing in aany hot aprinss teday1 and soae 
depeaita are undoubtedly et hot springs erig1n. fhia1 however, is aere the sxoeptien 
than the rule, and ao1t antiaony eoour1 in deeper seated veins or lensel with a cangue 

et quartz and seaetiae1 oaloite. It frequently ooours alone with the l&nlu• ainerals, 
but when it is aooompanied by other ainerale they are often ene er several et the tellowing: 
pyrite, arlenopyrite, 1phale�ite, aoae or the silver and oopper •inerala, and oinnabar. It 

oocura aa replaceaenta too, particularly in liaeatonea and ahalea where it toraa len••• 

along contaota, fracture zone1, etc. 

Stibnite is fairly resistant to attack by •oat aoid• but it reaota readily with 
alkaline solutions. Onoe altered to oxides, antimony ia quite 1table and not giYen 
to solution and reooncentration. 

The ooaaon ore alnerals or antiaony and their ooapoaitiens are: 

St1bnite 
St1b1oon1te 
Senaraontite 

Oervantite 

Vahnt1n1te 
Llvingstonite 

Sb2S3 
H2Sb2 05 
Sb2 03 
Sb2 03Sb2 05 
Sb2 03" 
H11•2 Sb2 S3 

In addition, aany copper, silver, and lead ainerala contain antiaon7 and it il 
ultiaately recovered troa 10ae ot these durlns the prooes1 ot extractins the other aetale. 
A ohart or antiaony ainerals, together with their physical oharaoteristioa, is given in 

tho Appendix. 



Particular attention is onlled to the oxidea beoauae a popular fallaoy ia the 

belief that atibnite, the sulfide, ia the only ore aineral of ant1aon7• True, atibnite 

ia the aaJor aouroe of antiaony, but, no 1••• true, the varioua oxidea and living• 

atonite are alao iaportant aouro••• !hua, in the Altar and Caboroa d1str1ota of Sonora, 

Mex1oo, the antiaon7 orea are highly oxidized, the ant1aoft7 aineral being oh1efly 

ltibioonlte; thele d1•tr1ota have probably been the large1t and ao•t oona1atent pro• 

duoera of antiaony ore in Mexico during the paat 25 year•. Llk ewi•e, 11v1ngaton1tt 

oon1titute1 a notable ore body at the Hu1tzuoo aine, Guerrero, Mexio9•* and both senar• 

aontite and val entinite are found iA lara• aaounta in the aine• of DJebel•Haainate and 

Senla in Alseria. Bindheiaite. a �droua antiaonate of lead, was the ohief ore at the 

Montezuaa aine in Nevada, and, although th11 wa1 priaarily a ailver aine, the ore carried 

appreciable quantititl ot antiaOftTJ thua the aine wa• lilted in the antiaony ehapter in 

Mineral Re1ouroea of 1,18. By tar aoat of the production ot the Gray Eagle aine in 

Baker County is froa a aixture of oxide• rather than troa •tibnite, and it is beoau1e 

or this faot that thil point is beins eaphaaized, aa additional tinda in this diatriot 

at least aay depend on recognition or the oxide ainerala. 

DESCRIPTION OP MINERALS, TESTS, AND OCCURRENCES 

Stibnite, Sb2S31 is ea1ily r ecognized. It coamonly oooura &I needle• in quartz 

or in oonfuaed aggregatea or radiating groupa of oryatals. It ia dark gray to black, 

with a aetallio luater. highly aplendent on a oleavage or treah oryatall!ne aurfaoe. 

Streak ia lead gray. It il aott , the hardneaa being only 2, and it ia fairly heavy 

with a speoifio gravity of 4.52 • 4.62. Pulability is a very diagno1tio property and 

the oornera ot a oryatal will frequently tuae under the flaae of a aatoh. Cry•tnl fora 

and apeoifio gravity will usually 1erve to diatingu1sh 1tibnite troa salena. 

The oxide ainerala are less well known and are auoh aore difficult to r ecognize. 

Kerae•ite 1a oherry red, very soft, and moderately heavy. It results troa the alter&• 

tion of •tibnite and usually oooura in turta or capillary orystals. It ia not an ore 

aineral in it1elf in that it rarely oooura in any quantity, exoept in one deposit in 

Italy, and it is aentioned here only becau•• itl recognition aight prove of value to 

the prospector. The other oxides aake notable ore bod1ea. In general they·are aott and 

quite siailar in appearance, varying troa light y ellow to pale gray or white in color. 

Weight is perhaps tho aost significant criterion. Thua, when antiaony aineralization 

ia •uapeoted, any htaY,Y gougeolike aateriala lhould be civen espeo1al attention aa the 

oxides frequ ently reaeable gouge and "foraation•• closely, eapecially when they ooour 

a•aooiated and interalxed with suoh a�terials and show little or no atibnite. Under auoh 

oireuast�cea, the weight is pArticularly diagnostic. Oxidea rans• between 4.0 and 5.8 
ln speo1f1o gravity, or, piece tor pleoe, are comparable to suoh well•known ainerala aa 

zlno blend• (4.o), barite (4.4), aagnetite (5.2), and soheelite (5.9) in weight. Uthe 

�ineral conforas in color and weight to the properties ot an oxide1 the prospector can 

then try to oenfira its presenoe b7 searching the veln tor ltibnit�aa aaall unoxidized 

peda of the •ulpbide will in all likelihood be found to •X1•t aoattered through the 

oxide er aa needlea enolosed in asaooiated quartz. 

There are several qualitative tests for antiaony. Two rec ently dev�loped onea 

nre the rhodaaine s6 test and the phoaphoaolybd1D acid test. These are positive and 

oomparatlvely alaplo. In addition, there is a blowpipe test in which a pale subliaate 

on oha�ooal indioatel antimony in the substance tested. However, thia teat is aubJeot 

----------------------------------------

• 1. Weroury Deposits of Huitzuco, Guerrero, Mexico, By c. 1. Vaupell. 

�ining Technolo&Y, Sept. 1,37• Tech. paper 842. 
2. Metallurgy ot the Huitzuco M ercury Ore•, By David Segura. 

Ketal• T echnology, 6eb. 1,38. feoh. paper 8,6. 
3· Reduction of L1vingaton1te Concentrate, By H. B. M enard!. 

Metals Technology, Peb. 1,39. Teoh. paper 1042. 
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to interference by the presence of other elements, and, unless an individual ia adept 
in using a blowpipe, it is not entirely satisfactory. Details ot the procedure and 
equipmen� neoessary tor these tests are to be round in the Appendix, but they are ino 
eluded tor completeness and tor those interested in analytical procedure rather than 
as recoaaended t1eld testa. Aa in all prospecting, an allay ot a carefully taken 
oaaple il the beat conoluaive atep to take, a1 an aasay not only oontiras the presence 
ot the eleaent in question but gives ita percentage aa well. !he proapector would do 
better to atudy typical antimony ore aineral• thoroughly in order to becoae taailiar 
with their physical properties, rather than to depend upon these qualitative teats. 

AM!IMONT MINKS IN OREGON 

There are t1ve a1nea 1n Oregon which have a reoord ot antiaony produotiono Theae 
are the Gray Eagle (toraerly the Koehler), the Coyote, the Stibnite (also known aa the 
Parker), the Jay Bird, and the Lowry alnes. A description ot these ainea together with 
a brief diaouaaion ot proapeota tollowa. 

THC GRAY EAGLE WINE 

The Gray Eagle aine, toraerly known aa the Koehler, la looated tive allea east ot 
Baker in the Nl! aeo. 7, T. � S.0 R. 41 1. It is owned by Pat o•Brlftn or Baker, and 
is under bond and lease to Anthony Brandenthaler who is shipping ore (July 15� 1�44) 
both to the Metals Reserve Coapany p�ohaaing depot at S�n�n&, �-gnn1 and to tha 
Aaerioan Smelting and Refining Co. smelter at Midvale, Ut�h. 

History: 

The property was first worked 1n 1907, according to an article credited to the 
Morning Democrat, Baker, Oregon, on April 18 ot that year. !he artinla �tatea: 

"R&¥ Brothers have Just received returns troa the!r lhipaent of  
antiaony to the Oakland, California Saelter • • •  " 

11They say that they have received a net protlt or $1!000.00 fro• 
the carload of stibnite and oxide, that it waa at leaat $500 more than 
they expeeted, and that the •••Iter people into�aed thea that thet� ore 
wa• aore free troa contaminating eleaenta than that �r �t.b�r antimony 
ainea in the United States, with the exoeption or one in Nevada. The ore 
was said to conta!n no araen!o, copper, or lead and to be easily milled. 

"On aooount of the high freight rates rrom the c1ty ot Oakland to 
Baker, the owners ot this aine are preparing to install a aaelter on the 
alta of the aine which is about 4 ailea troa Baker. fhe ledge, wh1oh 
ranges in width froa 12 to 20 inohea, has been uncovered a diotanoo ot 
50 feet, and shows signa or w14�ning as it goes. 

11There are tew antimony ainea in tho country, the total output during 
the past year being 1,750 tona, Yalued at $346,�80.'' 

No saelter was ever built, but the aine has been worked 1ntera1ttently ever since 
and has produced 245 tons ot antimony ••tal as oaloulated fro• existing smelter reoe1pta. 
An appreciable additional tonnage 1a known to have been pr�duced beginning with 
R&7 Brother•' ahipaent Just referred to, and inoludinc some others &I well, but in the 
absence or actual reoorda no eatiaate or 1t is included in the aboyo ti,ure. 

Deyelop•ent: 

As shown on the aap ot the aine opposite pace 5, the surface tunnel, the 1nolined 
abatt, and the northern part or the first drift (stippled areas) outline the extent or 
the early (World lar I and earlier) operations. All other de�elopaent work has been 
done by various operators 1n recent yeara, and, while aoae ot the recent produotlon 
oaae from pillara and ••all lenses dlaooYered withl� the bounde ot the early work, aost 
ot this production resulted troa the recent deyelopaent. 

The inclined ahatt 1s 75 feet deep on a slope ot 57• to the west. It ia used as 
a aanway. Between the tirat level and the 1urtaco the vertical shaft is used aolel7 
for hoisting. Below the first level 1t serves as an all-purpose ahatt. It starts 

-5o 



inclining n nhort distanoe above tho first lovol and continues on a 78• elope for 55 feet, 

N. 73• w., to the third or bottom lnve!. ItR total ve�tina! d•pth i8 approximately 115 feet. 

The aublovol (dottod on the map ) below tho first or main drift waa opened by a former 

operator aa an alternative to cleaning out a caved area in the main dritt north ot the 

shaft, his obJect being to reach the north end or tho old workines for purpoaes or sampling 
and prospecting. 

Tho third level is currently bo1ng driven to the north, having been opened about 

45 re�t to tho north and 6 feot to tho south since the survey was made. 

Geo l oey : 
The eeologio map of the Bakor quadrangle• shows �iotite quartz diorite, gabbro, 

s1lio1fiod cabbro1 and a small area or Elkhorn Ridge argillite in the immediate vioinity 

of the mine. The vein strikes north, dips west, and, in part at least, occurs in the 

arg1ll1te. 

Vein material occurs in a strong, well defined zone, usually about two feet wide, 

but sometimes S7elllne to as much as six to eight foet. A small qua�tz vein from two to 

ten inches wide runs throusb this zone. llich-grade antimony ore ooours ns irPsgular and 

erratically spao�d lenses oloaely associated with this quartz. rhese !ons�A have b��n 

found as munh �s three teet thick, althouch, for the moat part thoy are from six to eight 

inohe• thick. Thoy are mixed st1�nite and oxide. Values in antimony, mainly as oxides, 

are distributed moro or less throughout the whole width or tho vein and continuously b�a 

tween highugrade lenses for more than 200 feet along the strike. As will be pointed out 
later, it is fro m this disseminated antimony that a aignifioant proportion of the total 
production has been derived. 

Tho ore is �ooarkably puro as is shown by tho follow1ng �nalyees furni�hed by 

Mr • .Frod 11. Da.kin;� through �he courtesy of t.he Texas Win!ng and Smelting <1Cimpany: 

1 2 

Antimony 40.J � 44.0 � 
Arsenio 0.002 0.02 
Lend 0.005 0.08 
Copper None o.OJ 
Zinc None o.o4 
Selenium None 

Gold o.o,6 ozs. o.o6 ozs. 

1. Sample of sulphide ore taken in a.bout 1,40. 
2. Sample or sulphide ore taken in 1,42. 
J. Sample ot oxide ore taken in 1,42. 

4 

56., � J2.o � 
o.o? o.4 
o.oJ None 
None None 

None None 

lfono None 
0.12 O&S. o. J2 ozs. 

4. Sample of straight unsorted mine ore containing quartz. The arsenin content 
of this sample ia apparently derived from tho associated vein matter. 

Calculations based on the sulphur content of ,85 tons { twenty•five shipaonts) of 
run of mine low•grade ore including some rejects from which high•arade had been sorted, 

and some dump ma.teria.l used to bring individual ehipaents up to oapacity, show that 

there is only enough sulphur available to combine with lJ.7 percent or tho antimony 

content preoent, assuming that all of the sulphur prosent io combined with antimony 

to form th� compound Sb2s3• Tho remaining 86.J perc e nt or tho �timony aonton� of this 

ore ooou�s a" �timony n�t �nmbinnd. with sulphur. lt i� r.hiefly �t.ih.�.n�n!te and ne�vant.ite. 

Present prnot1oe is to put the development rook over a grizzly with ha.lf inch openings , 

sorting tho oversize into an ore bin or a reject bin. The ro Joote are added to tho fines or 
put over tho du�p depending on their value. Tho finos from this separation are shipped 

primarily as gold ore. 

* u.�. Geol. Survey Bull. 67,, GcoloeY and mineral ro�ouroes of Ba.kor quudrunglo, Oregon, 
by James G1lluly, l,J7. 



During recent operations (February 27, 1,41 to July 15, 1,44) a total ot 117, tons 
of ore has been so sorted and shipped, including 106 tons of sorted high•grade averaging 
49.2 percent Sb, and 1073 tons of Cines averaging 11,2 percent Sb. 

Jo'or th!> most part the &old and silver content is low, avera&ing 0.27 oz. to the ton 
and 0.13 oz. to the ton respectively per shipment. However, the gold content tends to be 
quite �arl�cle. The highest grade shipment, a ear ot 38 tons, ran o.,l oz. to the ton 1n 
gold and contained 17 percent antimony. The lowest grade shipment, a oar ot 43.5 tons, 
ran 0.10 oz. to the ton 1n gold. 

The best gold ore has come from the stopes above the first levtl south ot the verti-
6�1 shaft. A cross fault has disturbed the vein here and this may have a bearing on the 
local enrichment, Jligh•grade antimony ore was sparse in this part ot the aine but tho 
fines shipped from this area averaged somewhat higher than tho prevailing average tor the 
mine. 

Although the rRoent operations have accounted for aoat or the recent production, no 
great amount of ore may be aeen, as all ore developed haa been mined except reanante and 
pillars of relatively marginal grade. However, although there is but a small amount or 
ore in sight at present, there is good evidence to indicate that more will be round with 
depth. 

Ore was encountered throughout the entire length of the second level� with thB best 
antimony values ooourrlng in the �ente� thlrd of the northern extension wher- thg vein 
was steepest. Near- the north end or the drift. a l.ens or high�grade ore apex&d within the 
bounds of the drift. This len;<> wa.s nearly thrll" t'eet w!de and was oomposed almost mUrezy or 
llla�>u1vu wh1t,. oxide. A sma.�.1, part1.ng of formation appeare4 near 1ts base but. the dri.l:+. 
was undercut and f!lled her.n, and Kr. B�andenthale� reports that this parting disappoar�d 
entirely a short dlstanoe below the tr�ck whereas the oxide retained its width. The vein 
steepens in dip w1th depth. O�e whieh appea�s t� be of comparable quality to that in the 
second level haE be�n expoq•d by thn cur•en� development 1n tho third level. 

From the ev1denob now available the or� in the lower levels seems to be approximately 
the same in quantity· and as�ay value as it was in the near--surface tunnel. 

Although oons1de�abl11 st1bn1t" has been encountered in the lower workings, it is not 
at all certain whath9� this is Just a !neal oocurrence or whether it indicate� an over- all 
�hange 1n the oharnote� of the ora. The stibn1t- oc�ur� oh1etl;y in the thicker lens11s or 
bunch•n o! ore, and then usually e� a oore s�r�ollnded by oxide, lt is snaroe when the ore 
oooQrs in thin vo1ns and 5t�1ngRr�, wbl�h ar9 mo�t.!;y ox1d... 4e thls !a so, the presenoe ot 
stibnite in the bottom level oannot be taken alone � s  indicative ot a change in character 
of the or•e, The pr�sumpt1on 1a that the appa�ent lack or sulphide in the upper level• i� 
in all probability due to the faut that it constituted tho heart ot the highograde spots 
that wore lll�,ned out, a!l the Ray Bl'Othera are reported to have shipped "ltibn1te and oxide" 
from their discovery ope�ations. 

The average sulphu� content of 25 shipments of lowagrade in which sulphur was reported 
is � percent. ?he average sulphur content tor shipments r�o• the third and future lower 
levels should show whether or not any material over•all change in the character ot the ore 
is imminent, 

The proportion or high-grad� to low�grade obtained thus far has been low, and production 
from the high· grade alon� has been small accordingly. Although this is so, the value of the 
fines and lowcgrade ooou�rtng between hi&h-&rade lonsea is &ood and remains quite constant. 
The development of an effeGtive me�hod of oonoentrat1on might prove profitable ae, with a 
means of concentrating tho fines, the tonnage of ora shipped as antiaony ore would be increased 
considerably. Only a 50 poroont recovery ot the antimony in the fineR which ha�e been ahipped 
during recent operations would hav� ex�eqded t.he antimony content ot the tonnage sh�pp�d as 
high-grade. Whether or not the value acr.ru1ng from suoh an increase in high-grade shipments 
would Qffset tho oost or conoent�atlng and the poss!�le loss ot revenua from the gold content 
of the fine� 1s open to qunstlon. At tho present time the smelter pays a few cents a unit 



for tho antimony contained in the fines. This generally pays for the principal charges 
so that the otherwise marginal gold content remains as profit. 

Several Jig tests have been run on the ore, but, whereas good grade ot concentrate 
was reportedly obtained, tho percent recovery was quite low, In general, the problea 
ot concentrating the low•grade in a simple plant is more difficult than aight be supposed, 
as the oxides slime easily. However, further careful study of the preble• should be made. 

COTO!E UINE 

General� 

The Coyote mine is owned by tho Eastern Oregon Land Company, Ontario, Oregon, and 
1s located about 14 miles west of Brogan in sec. 31, T. 14 s., n. 41 E. and oec. 36, 
T. 14 s., a. 40 E. It is on the south slope of Cow Butt.e, near the summit, 

History: 

The property was first worked in 1,08 at which time two cars of selected high-grade 
ore were shipped to the Selby Smelter, California. It was worked again in 1,17 and one 
ear of ore was shipped. Although soae development work was done in 1,40 by Kr, I. s. Uoudy, 
Long Beaoh, California, these three oars constitute the only known production fro• the 
property. Smelter returns ohowing the exact tonnage shipped and the antimony content are 
not available. The aine is inactive at present (July 1,44), 

Geology: 

As much of �he work dono up to and including 1,40 is now obscured, the following 
description of the geologic conditions is �uoted from a departmental report made by 
Ur. H, K, Lancaster* in 1,40. Mr. Lancaster examined the property several times in 
1,40 and 1,41. 

"The country rock is biot1to dlorito and schist. The contact between 
the dlorite and schist runs N, 45° 1. through the property near the base of 
Cow Butto. All of the stibn1ta occurrences are 1n quartz veins in the diorite. 

"A four•foot basalt dike st�iklng N. 45° W. and dipping 70-80• NE outs 
the diorite. A quart� vein, varying in width from 2 to 12 1nohes closely 
follows this dike This vein ha� bAen t�aced r.o� 1000 fee� by pit� and trenches. 
The vein filling is broken and 1n eevera� of thA pits lenses of stibnite were 
found. At tho time of examination no htgh-grad� antimony ore was exposed. 
Individual specimens, howe�er, would �un ae high as 5� antimony. 

''Very little development work has been done. It is possible that fu�ther 
work may expose enough antimony o�e occurring in high•grade lenses to ship a 
few oars. At the t1me of examination, no ehipplng oro was 1n sight," 

As the result of an examination made 1n 1,41, Lancaster states: 

"Uore development work on tho south side and noar the top of Cow Butte 
hae oxposed quartz veins on two sides of an 18•foot baealt dike along the 
oontaot of the baealt and granod1orite whioh strike N. 55° W. and 4ip 80° NE. 
These veins vary in width from 2 to 16 inches and average about 6 inches. 
Minor aaounts cf stibnito arc found. The gold content is low. 

"The possibility of exposing high•grade stibnite lenses suitable for 
shipment appears to be remote. �. Uoudy understands that the poseibility 
of producing antimony oro is a 'long shot, ' but wishes to continue develop­
ment work until he has opened the old workings • •  • "  

Suoh observations as the writer was able to make confirm thie general picture. 
----------------------------------------

• 11. K. Lancaster, field engineer, State Department of Geology and Uineral Indust�1ea. 
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The ea�ly shipments are �eported to have been quite high·g�ade, Speoiaene reportedly 
representing this type of o�e aro massive pieoes of stibnite eno�usted with oxide. Howeve�, 
the o�e exposed at the prope�ty today consists chiefly of that piled up at the va�ious test 
pita. This is made up fo� tho most part of agg�egates of stibnite and oxide in qua�tz, die• 
seainated enough so that it would probably be difficult to bring up the grade by so�ting. 
Assay repo�ts range f�o• 16.1 percent to 63.� percent. A saaple described as "pioked anti· 
mony ore tro• the •ain prospoot pit" ran 2?.8 peroent, and thil p�obably exoeedl the ave�age 
tenor of the ore Just described. An analysis• of a eample, as follows, shows lt to be oo•· 
parable to the G�ay Eagle oro in purity: 

General: 

Antimony 
Ar•enio 
Lead 
Copper 
Zinc 
Seleniu11 

STIBNITE I.UUE 

16.1 (. 
0.02 
None 
'fraoe 
None 
None 

The Stibnite mine, also known as the Parker Antimony mine, consists of four unpatented 
claiml situ�ted in the E i sec. 5, T. 6 s., R. 37 E. It is owned by Kr. H. H. Parker of 
North Powder, Oregon. 

History: 

Little ia known of the early history of tho mine. Preaumably, it was originally 
opened aa a gold mine, but stibnit& was found and three oara are reported to have been 
shipped during World War I. No r�nords of this production are available nor has any 
subsequent production been report-9d. Several hundreds of feet of bulldozing was done 
a few years ago. This consisted of crosscut stripping at both ends of the old vain tow 
gather with some additional cuts in areas where tl4&t has been found. 

Developaent and GeoloGY: 

Tho original workings consisted of a tunnel and a 60-foot aurfaoe out on the vein. 
Tho antimony waa 11inod from the northeast part of this out. The vein, dipping 80° to 
the northwest, strikel No 45° E. in a granodiorite which ls deooaposed and disintegrated 
to the extent that the vein in the old out and the result• of subsequent bulldozing are 
entirely obscured. The voin is exposed in ono 2Q•foot shaft and here it variel in width 
fro• tour inohes to one foot. The predoa1nating aineral is quart& which encloses small 
bunohea of stibnite. Apparently the main shoot lay in the out illaediately adJacent to 
this shaft a• eo•• sorted ore and some reJects froa the sorted ore are piled alone the 
aide of the out there. 

The ore is ohhfly etibnih1 oxides haYing deyeloped only to a minor extent •. A 
spectrographic analysis•• of a pieoe of high•grade which aesayed 54 peroent showed the 
tollowinl lapurlties: 

Lead 0.20 " 
Copper o.oB 
Arsonic o.o8 
Zino o.o7 
Cadmlu11 0.005 
Silver 0.003 
lololybdenu• 0.003 
Bismuth 0,001 

" Harrison, H. c., Stato Department of Geology and W.neral Industries. 
**Harrison, H. C., idnra. 
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Altho�gh ••••�al parallel velna or atr�ot��•s are repo�ted to have been �evealed 
by the bulldozlnc work, lt ia understood that they did not ott•� auttlclent encourage¥ 
aent Cor developaent wo�k. 

JAY BIRD ANTIMONY MINE 

Location: 

This aine ia located ln the Mit aec. 14, T. 40 s., R. 4 1., Jaokson County Just 
north ot Kinney Creek, a tributary ot the Applegate Rive�. 

Hlato�x: 

Unlike the othe� tour antiaony alnea ln the state, all or which produced during 
lorld lar 1 o� earlier, thla property waa looated aa reoently aa 1,3,. Xt ls �omposed 
of th�•• ain1ng claiaa, and waa aoqu1red by ita present operators, Meaara. s. J. and 
t. p, Merriok, Medford, Oregon, in 1,41. 

Active operations with a small crew were commenced in April 1,41 and,up to July 
1,44, lll tons or ore averaging about 47 peroent antimony haa been shipped. An in­
definite b�t small tonnage ia in sight in the mine. 

This ore is oh1efly st1bn1te with very ainor amount• ot the oxides. 

Developaent and Geolo&Y: 

Tho aino is opened by two adlta which follow a shear zone 275 teet in a N. 80• 1. 
direction ( See map oppoeite page 11). This shear zone dips 8o• to the southwest and la 
in country rook composed ot both aetaaadlaentary and meta·i,neo�• aembers. Some of tho 
aetaaedlmenta are oalcareoua, and a pet�og�aphlo analysts• or the black footwall indi­
cates that it la posaibly basalt or gabbro which baa been ohlorltlzed and serpentinized 
aa well as sheared. 

The hlgh-a�ade atibnite now sorted tor ore 1s ua�ally bladed and aaesive, and pieces 
a�• aoaetiaes surrounded by oxides. It appears to oocur aa a replaoeaont, rormlng irregu­
lar pods and lenaea or variable ai&e 1n the shear zone. Ieraesite il frequently observed 
on the ltlbnite and a blue quartz il alsoolated with soao or the ore; there la no per� 
aiatent quartz vein. 

To a leeaer extent, atlbnlte also oooura dlaaoainated ln the wall rook. Oooaaional 
&11&11 or this wall rook ahow troa 8 to 23 peroent ltibnite, but no syateaatio �ampling 
baa been done and no eatlmatea ot possible tonnaae or tenor ot thll low-grade ��Y be made. 

Analyses or impurities differ eoaewhat as shown by the following reaulta: 

Analyeia made by 
Texaa Mining and Smelting Co.** 

Antimony 55·0 � 
Arsenio o.6 
Lead None 
Copper " 

Zlno " 

Seleniua " 

Analyeis made by 
Amerioan Smeltinc and Refining Co., Aug. 14, 1,41. 

Araenlo 
Iron 
Z1no 

Although nearly all the 1round 
1toped out, the ore ooourred in two 

above the eeoond level and between tho raiaea haa been 
poorly defined ehoots. The area nearest the portal 

contained the aost olean-out shoot; the ore in lt 1a said to have ranged between 10 and 

24 lnohe1 in width. The area beyond thie shoot ( vicinity of the second raiee) waa char• 
aoterized b7 aore eoattered len••• or ore extending fro• the aeoond level to the eurtace. 

*' Lowry, lallace D., State Departaent of Geology and Mineral Indultrles, 
**Letter fro• Mr. Dakin to Mr. Merrick, August 12, 1,41. 
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Little or no ore is expoaed west or the seoond raise either in the aeoond or inter­
mediate levela, and all ore in sight above the first level has been mined. Ploat stib· 
nite has been round on the aurfaoe aoae 200 teet west or the race ot the first level. 
Likewise, a sood showing haa been found in a aurtaoe out and ahallow pit looatsd Juat 
south or the portal or the seoond level on an extenaion or the shear zone. 

All high-srade, even very aaall pieoe•, 1• hand-sorted at the preaent tiae. The 
owners plan to investigate the value ot the fines obtained in sorting, and or the low• 
grade in the mine to see if some means or concentration may be warranted should a auitable 
tonnage be developed. 

THE LOWRY ANTIMONY WINE 

General: 

This,property is located in Kanaka Guloh, Jackson County, in the NJ! sec. 2)1 T. 40 s., 
R. 4 W. It consists or two olaima known aa the Antiaony and the Applegate, aituated end to 
end and located by Bert Bo Lowry ot Yedtord, Oregon, in September 1'3'· 

History: 

These claims are known to have been worked at various timea during the paat two 
decados and thoy are auppoeed to have produced eeveral oarloads or ore. However, no 
record of past operations ia available. It ia reported that aometime in reoent yeara, 
a Wr. Schumacher, Wadford, made a shipment or concentrates from eoae or the dumpa. 
The property is innotive (July 1,44). 

Development� 

There are several short tunnel• and ahallow shafta on each olaim. Most of them 
are 1naooeaaible, and none or them 11 reoent. They appear to be on independent lenaaa. 

Ooology: 

A detailed study or surface geolo17 is restricted by an abundant growth of vegetation, 
heavy soilucover, and outcrops which are frequently highly weathered. Working• tor the 
most part are inaocesslble, and reoords are completely laokin&• Conaequently, only a vary 
aenaralized account of the prevalllnc geologlo oondltlona may te given. 

The oountry rook in this region haa been generally regarded as being metaaediaentary 
and meta•igneoul, Locally, at least, this is not so, aa a petrographic exaaination• or 
two aamplos from the tunnel on the Antiaony olala showed "little alteration whioh oould 
not be classed aa ordinary weatherinl•" Lowry identified the samples aa (1) an andesitio 
turr, out by voinlets or secondary oaloite and quartz, and (2) andeaite, 

The lowest workings constat or a tunnel in the Antimony olaia driven to a point pre• 
sumably underneath an older shaft. This tunnel showed no ore and did not break into the 
ahaft whioh was open, but was only partially aooesaible. Short drift• are supposed to 
have been run in a northwesterly and aouthe�starly direction troa the bottoa or this ahatt, 
and there is what appears to be a oaved tunnel running to the northwest troD the oollar 
level. Some highly oxidized speoiaena were stacked near the oollar, and a bright red 
ooating waa observed developed on soae or the timbers underground where they we�e wet. 
Th1• ooating •howed on wedges and out wood, but was most consp1ououaly developed on the 
bark or the unpaeled timbers. It 1s interesting to note that aorapinga t�o• thia t1•ber 
bark assayed 9·7� antimony••, and apeotrographio analysis*** showed it to run h1gh 1n 
oaloium, aluminum, and magnes1ua. 

• Lowry, Wallace o., idem. 
** Hoagland, L. L., State Department of Geology and Mineral Indust�les. 

*** Ha�rlson, H. c., idem. 



!he acoeasible workings on the Applegate olaia consist or a tunnel about 200 teet 
long in which there i s  a winze 50 teet deep dlppin1 4o• in a N, 55• E, direction. This 
winze was open, but the ground was heavy and no attempt waa aade to examine it. Treasber 
( 1,42 ) *  reports that ore 1 •  5 lnohea wide in the sump and that it twice pinched to 2 inchel 
and awelled to Cairaaized pooketa in the alope di atano e ,  Soat antiaony oxidea art to be 
aeen in the back or the tunnel in a saall oro•a-partinl Juat beyond the winze. Between 
20 and 25 ton• or aorted ore ia atacked at the portal or the tunnel .  Thil ahowed oon­
aiderable oxidation, aoae or whioh ia undoubtedly recent aa thia ore has been expoaed to 
the weather tor aeveral years. A ohip aaaple or thia ore asaayed 40 ptroent antiaony**• 

A oaved tunnel, aituated 60 - 70 teet to the southwest, paral lel• the one Ju•t 
described, and another oaved tunnel or out oocura 125 teet distant in the aaae direction, 
On the hill above these tunne l• there is a shaft tilled with water. 

No clean-out, persistent, mineralized vein ia to be seen in the ac oesaible working• 
on either the Antimony or Applegate olaia, In both plaoea, Judging Croa the size and ahapt 
ot the winze atopes, the shoot• have very abort lateral extent ooapartd to vertical extent. 

In neither plaoe is there any obvioua lead which would Juatity the preauaption that ltnltl 
might repeat frequently along the strike or either or these aheara. It would appea� that 
structural control, such aa the interseotion or sheara or Joint•, localizes mineralization, 
!he faot that the inaccessible older workings are situated at uniformly 1paoed intervals at 
right angle a  to the strike or the aain Applegate workinge tenda to aub•tantiate thia con­
clusion. However, it is reported that atibnite float haa been round at aany plaoea on the 
hillside, and lt i• altogether probable that additional lenaea aay be round . Whether these 
are coaparab le in tize to thote already mined and equally widely aeparated1 or whether 
larger ones aore olosely spac ed and aligned occur, 1• probleaatioal. 

An analyaia or the ore aadt by the Colorado Aaaaying Company, Denver, Colorado, 
and Curniabed by Mr. Lowry i• aa rollowa : 

Moiature 0.50 � 
Silica ( true) 2 2 . 90 
Iron oxide 2 . JO 
Antimony 52oJ6 
Sulphur 20.42 
Caloiua oxide o.45 
Aluainua oxide o . 6o 
Magnesium oxide 0 . 39 

DISTRICTS AND PROSPECTS 

Anti aony mineralization i s  rather widely di stributed in aoae or the aining diatriots 
of Oregon, It occurs in �he distriota aurroundlng tach or the minea Just described with 
the exception or the Coyote mine on Cow Butte, Malheur County, which exists as a relatively 
i solated occurronoe in a d1ttr1ct in which there are Cew lode ainea, But to a large extent, 
these antiaony ooourrencea are in gold ainea in which the antiacny ia a very alnor oonatitu­
ent, or in which it i s  1 0  intimately interaixed with 1ulphlde ainerala containing obJection­
able lapuritiel that aeparation is not warranted. There art two known oocurreno e a  wbioh 
rate as potential prospeota, and, a1 ia invariably the oalt where mineral deposita are oon• 
oernsd1 there a�• sava�al rumored prospeota, 

A liat or the other ooourrenoea, their locations, and reterenoea ia given on page 16,  

The two proapects mentioned above nra tho Hidden Treasure aine in Easte�n Oregon and 
the £1 Capitan in Western Oregon. 4 brief deaoription or these i s  aa tollowa: 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* Treasher, R. C , ,  State Department ot Geology and Mineral Indu1trioa. 
•• Hoagland, L. L., idem. 



HI DDEN TREASURZ 

General : 

Th1a property 1 s  located 1n the Virtue Plat district, Baker Count71 in 1 1 0 .  10, 
T. 9 s., R. 41 E .  It is owned by �. Hott ot Baker, Oregon� and ia priaarily a gold 
mint that has been worked interaittently troa 1933 until recently. The aine ia opened 
by an inclined shaft eoae 136 teet deep, sunk on an incline ot 60 degre e s . Seworal 
short levela run from thll abatt. 

Geology : 

Both atibnite and antimony oxide are reported to o o our aa atringart and veinlett 
associated with the gold woin. Since the alne was no t  open tor inape otion the to l lowing 
quotation from a letter by Mr. Rombough•, the last operator or the aine, i s  given. 

"The Hidden Treasure • • •  had stringers ot valentinite, kerme s i t e ,  and 
o ervantite running through the quartz vein • • •  The antimony would var7 from 

a small stringer t o  one toot solid. The ore shoot• were aaall ,  the lonse at 
about f ltty t e e t  ( apparently reterrinr to the preoioua metal shoo ts) , •ith 

depth, and where the water was encountered, the Sb increase d  and the ( g o l d )  

decreased . "  Also "The f i r s t  oar ah1pped ran a l i t t l e  over 5 percent S b  • • • "  
and "I don ' t  be l ieve we e v e r  shipped a oar that w o u l d  g o  over 7 percent . •• 

PRESIDENT OR EL CAPITAN KINE 

Genera l :  

The President, o r  E l  Capitan, aint i s  aituated in the Bohemia district; oonaiata 

o r  4 unpatented c laims located in the sf aec. 23, T. 2J s., R. 1 E . ;  and i s  owned by 
Wo D. Patton o t  Culp Cre ek, Oregon. 

These olaias have been worked tor gold and no production o r  antiaony has been 

reported. 

oeo locy: 

Thia property was not examined by the writer. The fo llowing account ot the de­
ve lopaent and geologic condition• prevailing there i s  quoted troa a report by Allen• • 

"The vein baa b e e n  expoaed by open cuts at intervals or 200 teet tor 

over a thouaand teet.  There are two tunnels, the upper one is 63 teet a­
bove the lower and waa oaved when the property was visited. I t  i a  reported 

to be 160 teet long. · The lower tunne l i s  120 teet long, and atrikta N. 70• w. 
In the lower tunne l the vein ia troa 15 to JO inohea in width and consists 
ot two portiona : the oxidized gold-bearing portion ot the vein oontaina 
pyrite, chalcopyrite, gal ena, and sphalerite in a matri x or wug&Y quartz 

breo oia, with oaloite crystal s l ining secondary caviti e s ;  and the stibnite• 
b earing portion oonsiat1ns or blades and clusters ot st1bnite or7stal a in 
white s1lioitied breccia. The toraer portion runs tro a 5 to 15 inohea in 
width, the latter portion tro a 10 to 20 inche a . "  • • •  "At no plaoe was the 
at1bn1te-bear1ng footwall definitely cross-out. About 10 ton• ot ltibnite 
ore, which should contain at least 25� stibnite, lies o n  tha duap . •• 

*Proa a l et ter by � .  Miles Rombough, dated Jan. )01 1�4), to Ur. H. K. Lancaster . 
••Allen, John Eliot, State Department o t  Geology and Mineral Industri a l .  



ADDITIONAL OCCURRENCES OP ANTIMONY 

l .  BUTLER CLAIMS 

2 o  E .  B. REED CLAIWS 
( New Eldorado Wining and 

Reduction Company' 

Pion11r •1ne) 

3• RAND•HASKIMS CLAIMS 

4. Sl1lfSJ:t YIRJL: 

(UN• NAMED) 

Seo. 2 1  T. 10 s . ,  R. 33 E . ,  
New Eldorado diatriot, Grant County. 
Retereno e :  Parka and Swartley, 

oregon B�reau or Klnea and Geology, 
Mineral Reao�roea ot Oregon, 

Vo l .  21 No. 4, P• 48, 1,16. 

Seo.  71 T. 10 s., Ro 34 E . ,  
New Eldorado district, G�ant County. 
Reterenoe :  Parks and Swartley, 
Or•gQn Burea� ot Ulnea and Geology, 
Mineral Reaouroes ot Oregon, 

Vol. 2 ,  No. 4, P• 161, 1,16. 

Seo. 1 ,  T. , . s., R. 40 E. , (about halt a 
mile northwest ot the Gray Eagle •lne ) ,  

Virtue dlstrlot, Baker County. 
Rerereno e :  State Departmont ot Geology 
and Klneral lndustrlea, unpub lished reoo�da. 

About 13 •i le a east or Bake� on the 

Riob!and H!ghw� 1 V.'.rtU3 d�.�"tl!'lot, 
Bakel!' County. 
Rete�eno e : State Department or Geology 

and �neral lndustriea, �np�blished reoorda. 

Seo. 35, T. 40 s . ,  R. 4 1. , ( on Gro�se Creek) , 
Upper Applegate d1striot, Jaokson County. 
Reterenoe :  flnohell, A. N . ,  Petrolo17 and 

�neral Resources or Jackson and Jo sephine 
Countiea, Oregon; Oregon Bureau ot Kines 
and GeoloSY, Kineral Reaouroea or Oregon, 
Vol. 11 No . 51 Po 12,, 1'14. 
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APPENDIX 

INFORMATION CONCERNING PURCHASES OP SUALL LO!S OP DOMESTIC ANTIMONY ORES AND CONCENTRATES. 

BY METALS RESERVE COMPANY 

( Dated Yaroh 30, 1'43) 

lletala Reserve Company will purohase antiaony ores and conc entrates, oontaining 
twenty peroent (20%) or more antiaony, delivsred to and unloaded at Purchase Depota, 
on the following baaia : 

f!!!!: On ore• and cono entrate1 oonta1n1ng thirty peroent { 30�) antlaony, Uetal• 
Reserve Coapany will pay One Dollar and Sixty-tive Cent• ($1.65) per dry short ton unit 
(20 pounde ) of contained antimony. For tach percent decrease in antimony content b e l ow 
thi rty percent (30�) down to and inc luding twenty percent (2�), a deduction or Pive Cent• 
($. 05) per dry short ton unit w i l l  be made troa the above purchase price. Oree o r  oonceq• 
tratea containing l e a s  than twenty percent {2�) antimony will not b e  purchaaed under 
this Circular. For each percent increase in antimony content above thirty percent (30�) 
up to and incl�ding fifty percent (5�) , an inorea•e o r  One Cent ($.01) per dry abort ton 
unit in the above purchaae price will be made. Por each percent in�reaae in antimony oon• 
tent above t!tty percent ( 5�) , an additional inoreaae ot One and One-halt Cent• ($. 015) 
per dry abort ton unit 1n the above purohaae price wi ll be made for the anti•ony content 
above fifty percent (5�) . All fractions to b e  prorated. Examp l e a :  

Antimony Assay 

20� 
25% 
30% 
40� 
50� 
55� 
60� 
70% 

Price Paid tor Dry Short Ton 
Unit or Antimony Metal 

$1.15 
1.40 
1.65 
1.75 
1.as  
1.,25 
2.00 
2 . 15 

No payaent w l l l  be made tor any metal• other than antimony. 

Quantity: Antimony ores and concentrate• w i l l  be accepted at Purchate Depota in lota 
o r  not leaa than t1ve (5) short tone (2,000 pounda avoirdupoia ) . Total del1veriee rroa any 
one aine during the calendar year 1'44 cannot exceed 1,000 short tons, except in those oases 
where the seller has made special arrangeaent1 with Metals Reserve Coapany to aooept quanti· 
t i e s  in excess of 11000 short tons. 

Rejectio n :  Metals Reserve Coapany will not accept delivery a t  Purchase Depots o t  
antimony o r e s  o r  concentrates oonta1nin& l e a a  than twenty percent (2�) ant1aony under 
thie C1ro�lar. 

The terms and provisions o r  this Circular will be effective until December 31, 1944. 



Equ1paent neces sary ; 

Agate aortar and pestle 
Blowpipe 
Alcohol burner 
Charcoal blocks 

Procedure : 

BLOWPIPE TEST FOR ANTIWONY 

Pulverize the material to be tested and place a small quantity in a shallow cavity 
at one end o r  the charcoal block. Heat strongly tor a minute or aore in the oxidizing 
flame ( extreme tip) , with the flaae hitting the charcoal surtaoe at a slight angle and 
directed along the length or tho block. 

It antimony is present, a white sublimate with a blue border will be deposited on 
the charcoal close to the aosay. Frequently the assay will continue to give ott tumea 
after heatlnc has ceased. 

Arsenio gives a white sublimate which i s  much more volatile than the antimony 
sublimate so that it forms some distance away trom the assay, and 1 s  characteri zed by 
a wtrong garlic odor. 

Equipment necessary: 

Agate mortar and pestle 
Alcohol burner 
Nickel or chrome wire 

RHODAWINE B TEST FOR ANTIWONY • 

�h1te porcelain spot plate 
Two beakers and a watch glass 
Filter paper 

Chemicals nece ssary: 

Rhodamine B 
Potas eiua �ydroxide 
Potase1ua nltrlte 
Hydrochloric acid ( dilute) 
Water 

Procedure: 

Wake up a 0 . 01 percent solution or rhodaa1ne B reagent. This can be done by weighing 
out 10 ag or rhodamine B on a gold balance and addlns water until the solution has a volume 
ot 100 al {oo • s ) .  

Pulveri ze the aaterial to be tested and fuse with potasliUa hydroxide. This oan be 
done by aaking a small loop ( 1/8-inoh in diameter) on the end or the nickel or ohroae wire 
and heating it with a small amount or potasalua hrdroxlde in the loop until a bead is termed. 
While this bead is hot, dip it in the powdered sample and return to tho tlaae until ruaed. 
Repeat the operat�on several times until a rounded bead ls obtained. 

Crush and di s s o lve th11 bead ln a amall amount (teaapoontul or slightly le as)  or water. 
Filter ott the solution onto the spot plate. 

Add 2 drops ot hydrochloric ao l d  and a pinob or potasaiua nitrite. 

Then, on the addition or a tow dropa or the rhodamine B reasent solution in a 1 : 1  

hydrochloric acid solution, tho red color o r  the dye solution becomes violet i n  the presence 
ot antimony. 

* Adapted rrom Technical Kethods o r  Ore Analysl,,  by Low, Weinls1 and Schro eder .  



PHOSPHOMOLYBDIC ACID TEST POR ANTI MONY * 

Equip•ent neoel•ary :  

Agate •ortar and pe5tle 

Alcohol burner 

Nickel or ohro•e wire 

A watch glaaa 

Filter paper 

Chemicala neoea•arr: 

Phoapho•olybdio aoid ( 5�) 
Potaaaiu• hydroxide 

Hydrochloric acid ( di lute ) 
later 

Make up a 5 p erc ent solution ot phoaphoaolrbdio his oan be done by weighing 
out 5 g• ot phosphomolybdic ac id on a gold balanoe, and adding water until the aolution 

baa a yoluae or 100 o o .  I•pregnate a pieoe o r  tilter paper with thia solution. 

Prooeed aa in the rhodaaine 8 teat to the point where the tuaed bead i a  diaaolyed 

in water. Then place a drop o t  t�e teat solution o n  the t l lter paper i•pregnated with 

phoapho•olybdio aoid and bold OYer stea•. In a tew •inute a ,  it anti•ony ie present, a 

blue coloration appear• that 1 •  •ore or l e a a  1ntenae aooordlng to the .. ount preaent. 

* Adapted tro• Spot Teate, by P. Feigl , page 58. 
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ANTIUONY UIN�ALS 

Lead gray to steel gray 
(lead gray etreak) 

Cherry red 

Celorleea te white 

Celorleea, grayieh 

Yellow, white 

Pale yell•• te 
ye l lowUh white 

Lead gray (red streak) 

Black, gray, b�ownish 
to yellowiah 

Dark gray (streak 
grayish blaok) 

Steel gray to b lack 
(streak aaae) 

Flint gray to iron black 
( atreak same, s oaet1aeA 
��own to che�ry red) 
Gray with tinge ot 
cepper red 

Deep red ( purplish-red 
streak) 

Coler and etreak iron 
black 

Iren black, cherry red 
in thin splinter• 
( black streak) 

Tin white or reddish 
gray 

Tin white 
( streak saae } 

Hardnes s  

2 

1 - 1 . 5  

4 - 5 

4 - 5· 5 

2 

' • 4. 5  4. 6 

2 - 2 . 5  

2 - ' 

3 - � 

4 . 68 

6 . 1  

6 . 2  

Usually aggregates, radiating 
crystals, dlaaealnated. 

Alteration et Sb:l S31 usually 
tutts ot capillary crystals. 

Prl saatic crystals and 
granular aaseee, 

Cruets and granular aae ees, 

Acicular crystals, al•• aaee1ve. 

Aaerpheus, aaee1ve and ceapact. 

Celuanar to tlbroue aas eea ,  
interlaced needl es. 

Aaorpheua, earthy, lncruetlns. 

Acicular crystals, ln capil lary 
toraa; alee cempact, massive. 

Crystal•, aaaaiYe or granular. 

Tetrahedral cryetale, alae 
massive er granular , 

Cruet• e t  alnute crystals, 
maeaive,granular te den••· 
Sometimes renl!ora. 

Co1111enly prlematlc cryetala, 
alae aaeel•e er granular. 

Short prleaatic cryetala, 
alee aa••l••· 

Shert alx•alaed tabular crystals 
with b•••l•d edg• •J alee aaaaive.  

ln renltora aa••••• 

Generally aasalve and distinctly 
cleavable .  
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