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Since the introd:U-Ction of vanadium as a pur1:fyhlg a.gen~ . ~ t~ _ _ 

;marr..if'acture, .. of ste~~, _great _ intex-e~t __ ha~ b(:)en evitlene,ed _ 1n prospect4,ng _ 

for and the- location of- deposits Qi: vanadiferous ores or eonmJareiaJ. use. 

While vanadium is eomparahiva1y Yrl.dely distributed in nature,-
. -- - .. . •- . . - , ·- -. · .. -. . . . . , ... , - - - ~ 

bu:t few daposi t~ or econanic- importance have tlmd .f'ar been dis covered. --- ... ... -~- .. ., ... . - . . :-- ..• -- - - . .. ,, ·•· -•-

~ - )nest important produe~ _· dls~r;ct~ _are- Spa.i."1:,- . Peru.~ . CoJ.orado,, ~ - _ . 

New Mexico.• .. O.f these,. _ Spain produces. vanadir..i ~a _ - a ~~~8- _ c,f' _ :;e~ ___ _ 

with an inferior portion of' 1ead chloride; :Peru p:rod:uees patronita (a 
. .. ... '• -- - . - -• · - .. .· ·- - .. ,... . . . ·- .. - . ~-

va..--Jadium. sulphide)-' it~ ~dat~on px-oduet~" _$d_a vana.,d.i:reroua asphai~ _ 

tite; Colora40 prodUees _ carnotita (~ _1..1ral:W1 potassium. ~ta~ _conta:n.L-:-­

nated vdtp._ ca1c.1'Ultt anq. .l?~ium ~ounds)_ anq. _:ro.s-coeJ.ite, a ya.n~d~~ -~ - __ 

a.J.mnin.um ~Uicat$'., Tb.e New Mexico produei.; is ma:lnl.3"· vanad.inite •. 

End1ich in IS84, _d~-ing 1::d.s: examinations: of the- Lake Valley __ .sil~~r-1~ad. - "" 

mines •. The~ the miiler~ _qccurs. __ ~s ).ori..gi slender ne~43=e-~-n~e _crys~, : _ 
and as n~t. _c.i:-t.1Sts ~ong the ,~a _o:r the ore depo5.its. ~ c!l.8-~-c~ _ 

position it v~ies ~ true vanadinite 1:Jy' its- lesser- percentage in 
• .d <- • ., ,-, •~ ·,~ - ~ .,._~ ._ • • ' ·'< • • ,,. ••• • • ~ ·• • • • ' - ~ ;·• •-,. - - • .._ - ._. <f> --

va:naditm1 pentox.ide~ and higher _ content o'.f' arsenic pento,dda. Being: in- · 
, - -,. • ·• ..,. •• -· • .,.. • > ••. ·• •• •• ~ ·- . ~ ' ,., . . . . . - ·-- -- - -- --- . ·• . ,,..._ - -

termediate in composition between -vanadinite and l'!limetite it was: named 
... ... ·- .. , .,. .. , --, •. ~ . .• ~ ~- •'" -•~ ..... . - -- ~, - . ..• - .. -·•- , •. -,.. .,. - ~ - ~. ·- . ._ ...... - ~ ·+ - ~- '• -

mineral . does not oecur in co:nmiercial. quantities in the Lake Valley

cU.strict., 

Va??a.~t& occur~ near Hillsboro, Cooks Peak, Cli!.O:1:1::d~, _Ge~rg~'":" 

town., _ and i.ll _ the . Caballos . Mountains, New Mexico. _ Roscoeli 1?.a _and. . (?-OS--: _ . 

clolzite have been :round in tr...e northwestern. part of: the state. O:f the . . . . . . .. - . . . . . .. . 

several. districts above mentioned the Caballos Mountains deposits,. in 



; 

( · view of thE:i~ :m.,o~ __ e.xte~j_.v.9. __ d~ve~op~nt • __ a:z:,3. ~h~ _ ~~~ --~t?r.t.~~ ~ there­

.fore particuJ.ar rererenee Vi'ilJ. be made -to that district .. 

. .· . 

was i'irst_~"Eicetj._ l?Y. 'tl?-e.- 11'".£1:ter 4ur~ _hi~ '?.~ami_n~t~(?.n_o.f t~e -~~d -~(?R H ___ 

property ~ th8- ~pr~_ o~ _ I9Q~ ! A _ ~ri~ ~h.!pl!lent (?~ l:i~ _ ~i_ n.~r.~ _ '!a~ -~4! __ 

to the General. Vanadium Co. of: America. SubsequentJ.y _ the __prc,perty was 
. • - ~ ·- ~ ~·- .. - .. ~, .. .. -- ~- ... -· . -:-, -- . - - '•- . .. ··~ .,_ - ·- ~- -..,, - ·- -- - •• ·- - """ - -

J.eased by __ r,epr~s~:I?-ta·t:tv.~s o~ _tha1? ee>~~,: _and _ o,~her_ sm:-12~n.1!~ ~O.I'>!~8-~ _ 

to the reduc~i()n 'Tc,:t1ka __ ~t _I4ve!.'Po.o.l~_ )~ng~and:. __ !n v~~V! _ o.:r _ th~ 1-o.~ _Y~d4~·- __ 

acid eont~I?,~ o~ .. t~ ~ru~ __ or.e, .. an.<1- _ ~~ _ al?s.e.J?.~e _ (?f -~ffiq~~Il~ ~:q!32g __ ·" __ 

i'acilitie~ --~ _i?he· __ imn1e~ia.,t~ _11-i~~t;y __ °-r _ ~}?.-e ~Ilil?-g __ properties, the-

General Yanad.iUlll• Co. withdrew from the field. 

"' ~ed.!a.-~e3=-y f.'?1-1-~~,!~ th~ _ al?anclo~ipe!?:~ _ (2~ ~h.e d:!,~tr~~~ _1-'.:[ -~~ ___ _ 

. General V~~'l.Dl _ ~<? .. ~-- ~~e V~c!ium)r~ine~ _ qo. ~ \8-- _:r:~"".'~rg~z.~t.~<>:q. _9f _ ~J::!.e __ _ 

Southweste.I'Il}:e~cl. _& __ qo~ __ Q<?• ~- _ ov~ __ prop~rt~~~ __ adjoin..!I:'-g _ t~e. _I_!~d-~op "_ _ _ 

mine) 111as __ ;n(?~r:po_;,a t~~ _ an.4-ha~ _ d~v._-~l9pe0: __ a. A'air~y _l .~g~ _ t~~ge of low­

grade vanad.ite oz-es in the White Swan and Dewey mines.

Ge ogra.p£y ·· .: -M:Inara1ogj .: -Ge 61ogy--- -- -- ----- -- --~ - -- -­
T1=~ _ Cab~J.:los, _ Tu!t::n~n:i~.3: i :g~ ~a _ s i ~~~tecl. in. _ Sierra _ County lJ~V! -~~~Q~ 

IOO miles north of El. Paso, Tex.as., and T4 miles west from Cutter Statioil -- ·- .... ·- - - ..• . - . ..,. --~ .-.. " . ,- ·- --. . - .. , - -• .. - - . ..-. - ·• ,·•- ·- ·-- -. " - -.. .... -- - -- -- - -
I - -

on the A. "~. _ 4; _ S ♦._ )~~ .. _ R .. _Ii.-. ~~ _ r~ng~ _ +i.-~s _I>Etr?.-llel _t<? ~: ~ _ 6 -~1J_ ~s, ~~8-~ _ _ _ 

or the Ri(? ___ qr~~~.►. ~'?.-~ ~lE?p~i; ~t~e _ d.~ ~ ~~ __ ( ~ne. .. <?.~ _ ~~e gqv:~~~~ _r~-: _ ;;c 

cla:mation project~) _ is _ne~r _t~ ~xtrel!le _nort~rn _part; _ etf ~h~ _range,~ _ _ _ _ _ _ 

Th~ --~~~ __ +?rends .D-6-~1-Y north a.nd _sout~ ove.r _a ,d:;.stanc.~ <?~ ~t? _____ _ 

miles, with. _ €1....'>1 a y~rage ~id th of: 3 _ ~:1,.le ~ • _ 'J.1}1e elevation . ~:r _ ~J.?.e h~~~ ~ t; _ _ _ 

point, Timber Peale, is about 9,500 feet .. On the west, overlooking the 
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Rio Grand':?., . ~s .. a great north-south -~au.J:t. scarp b..a:ving __ an. _3:verag~ _~l.e~a-: 
,t: 

tion ot 6.,500 f't. along its crest in the vic:tnity of Palomas Gap. Pa_: ' - .... _ -- - ... -- . . - . -- ·~ .. -- ·- .i - .. , ·- -- . .._ .. ··- - - ., ·- - -- - - - .. --- ··- - -

·lo~s Gap divides _the range, into thJ Uorth and South Caballes. A foot-
~- ,_ . . - . -~- ..... . ·- - ·•. - ,. ·- ·- .. ~- . .. ~-. - -·- .,.., _-- --- -- ·· - - - - -- . . - ___ , -

wards Cutterand Engle respectively. 

TbJ:Jr~ _h.aVE?, J:?8-E?n _ ~t _i~a~~ tr.ree distinct ~~i;h_l_!l<?'~8-1!1~?:?-t~ _ ~~ _ _ _ __ _ 

widely se:pa;r.a~ed _per~~ __ ot .. t.~. _Tb.-,e f4'st movemen~ _ f't>.~c!- _ ~~e t;!,On~ _ _ __ 

Cline b~~ 9n _~l?,e -,'!~~t .. eY _t.h~ _.f.'a..:~t. __ SC~""'f> -~ntie>~~ -~ -~he._P.:t:~~ee~ _ 

paragraph, __ w:!-1?1?:- _c.o~~~e~t _ t;~~su:r~ _<?f· _ t~ eas~erz:t _ ~~(?pe. _ ~~~e p~~lel. .. 

fissures Ct:L~ .t.~ _thi~ _sed~en~~ie~ -~~ .10~-:sr~c!-e_~~a4 __ 0.z:~~ -~~~ -~e~~ __ _ 

-found in ~~v~raJ~ .I?~~c~~ ~!<?~ t~ v:~~~'! ~~~ _cross-:c~t;~~ _of. -- ~~ _r.~t! _ _, __ 
by a ·syst;~l!l- .C?t: ~t~6-P.t. 8-<?'!t.h~d~dippin.g, .e.a.-~t-wes't? _f:t.ss~es, (~..i<?h .. i~ ___ _ 
particuJ.a.:r;ly no~i~e.al?l~ ~ _ t.11~ Mor~h . qab~llos _W'l1.ere -~h~ J.imei:JtoIJ.~ ::te.r.i~3- __ 

... 
are folded -~d __ W3-,l:Ped, ~~ _ ~-ri ~<?~ (?ase~ _ tur:q.ed on e.dg~ ~ ~es.1½ tee! _f~°-111 .. _ _ 

the second movement. East of the maL'l range are evidences of other minor - -.... -· . -· ._ ., .. . .. ·- - - -~ .. -· • -- -- - - . - -- ~-. .. - - " --. •. -- . - -- - .. -~ - . - -. ~ -- -. ·-• .- -~ .. -· - ..... 

·disturba.ne~s, ~~te~d.4ng . fa.r _to _t~ __ n,ort~ -~cl. __ IJ.(?rthV?~st.-. -~~e _3:9:st .. ~:r:i.- _ _ _ 

tioned movements occasioned tremendous. _.fissur~ a 'f:ewmiJ.es east and · . .. - - . : . - - -- - - - . -- . . iJti~ ✓-c . -- -- - - - - . -- - - - - -- -- . ~ - - . 

north o'f: ~l:!.~ -~a,.nge ,._ .. f'o~J.:<?W~~)?Y _ ~.x~eIJ.s1:-Y'~ A ia.v:a ~lov!~ .. v~~ch .form the ,-

we stern mesa boundar:r of' the Jornada de1 Muert6. 

i".ae promi.-rient geological. feature of the ra..'l1.ge is the grea·i; 1ime-
- · - - -- - ~ ,. - '"" -- • -- - . - . .. • - - . · - - •• - - - -- - - • .,_ - - - • • .... -- - - -- ' 4 . - ·- - -. . • --- - - - - - ·- -- ..... ---

' · \ 

stone -and quartzite seriea I.,ooo to I,500 ft. thick. The base o:f tha . 
.. . . . - ~ . .•. --. -- . -- - - . . ·- - - -. ·- - -- - - . ·- . - -- •- ---- - -- ~ ·- - -- •-. ..--. ~ - ·--. -- .... -- .... .... -. --

range -consists of massive red and black Cambrian quartzite,. about 200 _ -- ~- ·-- -- . -. . - ·- ' . . -- .... .. - .,._ ... ::- ., . ,. ... - . . -- . . - . .._ . - - -- ·- - . ·- .. - ... ·- - - - .. ·- - -
• l 

feet thic~,. _r,e!;ltlr?-g upo!l _gr~ite. lie~vy-bedded ~µ~1-~ _a.:t?-c!, _ Car,hoI?~fercn.;s _ 

li..1nestones., -~terc~ated v,ith s'na.les, _rest upon the _qambri8.J."'1. quaI_'t~i~ei 

. the quantity of: the shale series is, however, small. About I/2 mile east 
. -- ' - . .. .. ·• ., . .. ' - - - . . •·· . - .. . . ' . - . ... ·- . - . - - - •. -

of' the mine.3- _o~ _t}?.e eastern 3-lope are the 11 Red Beds 11 above which the 

Cretaceous sandstones occur. 
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ru.ssite, ~..gle~i~~ _and galena; the predominating minerals are vanadinite 

and galeri...a. 

The vru1adinite occurs i:t1 _ w~1.1-formed. hexago,n.a.,l. P.r.i_.sms -~ ~ol<?~~ __ 

ranging frqil:1 red_a.r1d., y~1:,lqv, to _bl:'o\~ _and brmvni~h_blac~ - ~ -t~~ -~"'.'h<?l~~~ 

almost pure massive vanadite of: a., _ redcli,~h:y~llow __ color. _ ~e ~S? _ ,r.o"ttnd.t __ _ 

usually along . ~he _ _.foot-w?l.ls . o.f' '!;he veiri~. _ Gal~na . O?C11.J?~ . in._ cc,~se _ <?.1.:1-l?~s-t _ 

in many instances accompanied by well-i'o:rmed crystals o:r vru.lf'enite. 

- - - - - •. . -~ Development --.:. . ·- - . --.. - - - .. .. . .. -.. - . -
~e _m:!-ni,r..g _properties thus i'~ d~~el(?ped ~ _the :?'.'a..TJ.g~ . co:mpr.i_.~~ ____ _ 

coal-copper.-:-lead a..I?-d _v.anad.J-.~~ dep?si~~ ♦- _Tb.e- _coal _~€:~ -- ~~ __ neg~~~~#b~~~ ~~ _ 

but little _dev~lopm.,~rit has. _be~ri _dorie.~ T:q.e __ coppe~ deposits ~~ --<?.~~~-4-- __ _ 

to the ste~p w~s~ward-facing _sloP.e. _ of _ ~h~ rang~. Gr.aa.,te3.t _ d~ve.l.opme.I?-~ ~~ 
... 

the lead and VaJ?-8.diu:m c"!-epo.sit:,. _ha~ _been doIJ.e in __ ~l_le yi~inity of :Palomas 

. Gap.,. ,1iithin a.."'1. area or less than 2 square miles. 

TtLe _tl~r e.~ _mos~ _ ircrpor~e.-,-nt -~~ D:~~ -- ~ -~he --~~l(?ma.~ . Gap . 3-e~'f?!o~ -~~ __ t~ _ ---...,,,-----·-----.....,,_, 
'i'Jhite Swan, Dewey,'iand the Red Top. These veins belong to the system o:r --------: ___ ;. ____ ;,.:; . .'~ .... :.,,.;. - . . - .. .. .. -· - . . . - . - . . - - . - ' . .. 

. parallel ~~~stl.I'es -~1?~1!0 J?E:f.e~ed -~<?• _The f'irs~ ~W<? ment-1-:<?I?-ecl .~!~ -~qout 

?00 :rt. apart; the Red Top is about 5/8 of a niile eastward. 

The ores or -~hE}~e :12r9pe1:~ies _occUI_' in ~h<?<?~S. _!_'ang~ _~om. _~ -~~ ~ ___ 

I5 :rt. in_wid~h! -~.o.e _!ei:r:t _:fi3:-li1:1..g _i~ _a __ porotL5-, -- ~:1:iable -~~cit~ __ (an _~t8-r:· 

ed limest~ne) '11'71.-~1?- _so:me. -~a.rite., _flu~:;'ite ~d _qual'._'~Z _i'~~Il:1 w~c~ _!l?,~ _or.,!-B: _ _ 

in.al miner~l (~ca.,d __ sulphi~) has qeen clis.solv~c'!- _andy~~:ta.11-;r _r:epl.,a.cecl_ 

by t he van8:~~t.e"= ~poi nt of ore occur.rer.1ce. , t h ~ proi:,e~t:t.es _~r~ 9.1?-a.logous; 

therefore .I will de3 crib e the White Swan only in detail. 

Or t h e thre e prop?rtie s :mentioned the Vvhi te S1.va..'11. is the most 
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developed. Development consists o:r a, vertical shaft about 200 ft. deep 
. . . •·· • - ·• • - • ·• ' •· - - ..., - :- • ~· •- ·• •• . .· - • - • • • - - r - , - - .__ 

with drift~ i'r<?l!l t;l?-6 7-~ ~d ::I:50 f't._ -~~vels!, So _~a.z: a~ deve3:-<?P~4 _the· ~:r::-~- __ 
body is ·contm.."!Uou.s and averages :Crom 3 · to I5 .ft. in width. The ga...'1glle is 

•• ·- • • - , • •• • • •• " • ••• - • • • • • • • • • - - · • • • • • • - - , .. • • • • • - h • • - • > • • • • + ••• • -

an a.J.tered limestone containing numerous vu.g-holes and small caves. The . . •··· -- . . - - . . •• ' . -. - · - -- . . ,._._ . . . -- . - -. - -- - . .. . ~ - -- .. ·- - ..,_ - -~ - ..• . - --. . - - -- ·- - -
vug-holes _0;re _us~l7 ~1-1-:~e~ V1ith._V8.!13--di¢te _cryst.al~ _C?f. _~ _erqwnish-bl.ack 

color. The __ larg~r <?,~vit~e3- . co~i;ain .. ~+ .. ~~~t~t=i:-ons qi' ~he .. S.~~ -~tE:3~ __ 

ia:t# or are tilled with disintegrated masses of s1most pure vanad.inite •. 
/ • - - • •' -· - - - - • - - - • - - -- • >, - - • - •• -- - - - - - - - - - - ·- - • ' - .... .._ 

se·ams of P.UJ:>e :massive vanadinite are found, usually along the foot-wal.:t - ,_ . - . .. .... - . ... - ..... ·- -- ·- -· • .... - ··- - ·- ..... .. - .. _ . . . . - ·- -- . .. ·- - ·- . . , ·- .. . . . •·· ·- .. .. -- .... 

of tb.e ve:l;n _o~ _n.9~ V,f!,~ f~ ~~Y6-<'.!-_~1?-~r~:t:'r~m! ~ -~~~e - ~ns,~~~e.s.., .a.~~ _ a . . 
. the De~,ey -~e.t :r~ :- ~rys~aD._.iz~a _ y~~t.~ <>~~~a _ ~,t~a.I?-t?~e _<?~le!-~ __ :- _ 

gangue. A remarkable- feature or alJ... three veins is the transition from 
·- .... -- ···- -- -- ...... . .... -- ... - -- .... •-. ·• ·- - ·-- -.... ·- . . ... -- - - ·- - ·- ~ ·- - ... ,,._ -- .,.._ ~ ~ - --- - .. _ ·- -· -·· - - ... - --

the. sof't,. .. P.~~o~~ _g~e . c,~1.1tai..~ -- ~~ .!~~~e __ t<> __ a :rll:lll, ~s!~ie:1--f'~e.~ ___ _ 

limestone._(:Ln. .. S.<.?~ case,s ,.~~:t.te) __ co~~a~ _gale~ in __ c'?a.i:~':) _c1:.1s.t~s- ~c".'.'. 

companied .l?'Y . sll'lS.11. qu..~~~~t~es _ o:r :molybdate. The ores cannot be satisi'ac­

torily ha~d.~s.orted, consequently the entire vein filling is milled as ~ 

. m.L."1.ed. 

The next i:mportant property is the Dewey. Al tho not so welJ. de-- -· . ..... -- ·- . . -. ' -- - . - ....... ,, . - - .. .. ,. . .. .... . ., - .... - .. -- . - - - ·- -- - -· - ..... 

ve:toped a~_ ~l?-e. _ v~~e. _ 3-~~ . the minera1ogical ari..:r structural conditions 

. ,appea...... identical.. 

T'-?-~ _ R~~ Top 32roper.ty . a.lJ.d _ extens!ons -~~e _not ~o . vye1:~ .. de':e~oP.ed . a!! __ 

the twc o~h~r~ _rr..en~i(?ne~., bu~ ~ _view _of the higher general _aver:age. o:f ___ _ 

the ores produced and the better surf'ace indications, gives promise of' 
. . -,- . ... •·· -- - , . -~ - :- . -- . - ~ ··-- ·- ,. - ~ -- ·~ ·- . . ' . 

becomming important producers .. The vein on this property can be traced .. on 
. . .... - ... ... - - .. .. . . . -· . ." . .,._ •- - - . -· . -- ..... -· -· -- . . -- . - ~ 

the surf'ace over a distance o:r I,ooo :rt. Development consists of' a verti-- ·- - - . .._ .. .. . .. -• . ... ·-- ··- -- - . .. .. - . .. - - . '. . - - - .. - . . . .. .. •·. . ..... - -

cal shaft about ~qo :r~. _deep ~v~~~ dri.f~s at the 40 and ~O __ f't. _levels ~e­

spectively • . Tl?,e ore . shoo~ __ varies f'rom a :few. i11ch es at the sur:ra ce to 6-8 

.ft. in width below :bhe first level, and is similar il1 structure and 
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conposi tion to the w1,...1 te Swan and Dewey properties. T'ne vein :tilling in . . .. - . . .. . . -· . - . · f O .. . -. - . : . -. . . .. -- . . -- -. . - . - ·• ·. . - . . . . - -. . --

this is more. _Ullii;o~ ~ .. ~a.~~, _ ~1?-e A ~he. -~r.EJ extensive surf'iciu, impreg-

nation of' the brecciated limestone. 

There J:?,~s _n~t __ be,en, _s,\l.fr.:t_.<?ien.,t _pr~~pec~I.ng -'--~l:~ _per:fc:,:r:_'?ll~~ _ to .AE3--: __ . 

termine t}?.e, _3--b~o~ut~ _E?1St~1~:t; _o.f -~1:!-e e>re. .<1-e.P<:>s:i_.ts, but the district is 

worthy of' more extensive development. 

- -· ·· --- - - - ·conclusion··.:; ·---- -- - - - -- - - ·· ·- --------- --- --- - --- - -
The ave.rage __ v~di(?- a.,cic!, .. cc;,n.t8cn.t _ o~ _t;h~ __ v~~~~ -~r.e~ _l!_l~~ ~s __ .. 

f'rom I to _ 3- __ p~r. . <?~nt, _ w~<?.~-~«?~S.~!t;~t;8-~L.P~~~1-D?!I!al?Y: -~:;:e.a.~n.~ __ a~--~t.E! __ _ 

properties.! --~--~~~--- ~ol;!,~~n.t:;-:a~<?.~ _er.~ct~c; ~~y~~a~ _:re.a.r.s. ~~c~_1?7 _~M . ___ _ -_ 

SouthwestE}ri:i _:i;,~a.,~ __ &_9,{?8-,~ q9 •... !~ -~8-~ u.,s.~d_ ~ _ t~~ _y~~~ }'J!~~f! _qo ! -~s _ .: 

a testing ..:.:e3=-a.:n~ _ t(? _d~~~~ --~~e -~~t -- ~ff'~C.~~n.t, __ ~~iJ21!3:~n~ _~Q~ a.-~~ern 

mil1 to be constructed near the ·white Swan. and Dewey mines • 

-- -- --- ----- -- - --- -- - - ---- -- --- -----
~ -~.'.:f~~e _:Q1-~~ _ V[~~ _l?u~~~ _ ~t. __ Qu'!?t.ei; _~t~t.~o~ _ t.q -~~~~~_th.,~ ~~-= : .. ~ _ 

dinite concentrates produced by the old concentrator at the mines, but .. 
-- -- --- - --- -- -- ----- --- --- - --------- -- - - -- -- -- -- --- ----

it proved_13~~~~~~~~:t~, --~d_V[~l,l,. -~~r~f~~e--~~ _ ~~~~~~-~~<! ~lµ.~J2~9- -t~ --~ 

Pennyslva.I]-~~!, ~~ - s1:½pht~~5_;~-~~~c.! -~~e~~en.~ -e~3=,~7[~d _to. _1-~a~--~~~ _Y~-::_ ...:--· 

dium f'rom the <?<?~<?~nt:;:~ ~e~ _ ~~-n2~ .. ~ff'~~~ _8-, _ 1H:@_pe.rqe.~'f2~g~ _ ~e~2~~~ <2.f 

, that metal,~ _2n~ -<?~-~h~ _(!th~~ --!J:~~~~gical. processes would, no doubtr­

have proved more satisfactory., 

T~~ --'Y~i?~r, q~EP,~Y- ~~ ~ _yery- __ ~~~~o~~ -PI.'<2e1-~ -~ -.12~~ ~~l:!~~!~t~ -Tu~ __ _ 

Vanadium - ~~e~ _ gc.i-. ~~·-a J2'?.w~i_: __ a.:r1J~ .P.~L:g _i:>1~1?,~ _ ~ey~i_:~1- -..:~J.:~s -~~:r~h _ ~f' _ .:,._ _-

the mines_~~~ _ t12-~ ~:!:~ Gz.:~q.~, ~<2~ _w~~'?.h _ ~=!:e~~~,!c~ __ P.Oi!~~ _!s -~r~~: ___ --=· 

mitted to __ 't:1].~ _~ey~~~~ -1E-1-1?-~~ -~c!- -~l2,~ _m.!=k~, -~d _v~~~er is piped in a 4 inch , 

S[J iral riveted pipe under a 350 f't. head. 

The gross Yalue o:f the crude ore containi..i-ig I %, or a u..--u.t o:f 
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( vanadic a<?~<.; !~ __ ~§ __ p~~ _ ~?Q.o:,;1l _ ~o~!". __ E,a~~.8-I'I! _ ~<; _ :t;o~8-~g~ -.~lf~~ ~°-~'!:~~Q~ _ ·-

f'or vana~~rc;tt;~ _or~~_~~:. 19-i _J?.~:r; '.!:e~. y~<_µ.Q _ ~ci<!_ ~o~~~~~ -~ ~-Q~ _B! __ _ 

New· York, -~ C(?Il~ent .. IQ~ . pe:r; _ Stl(?~~ __ to?l"' _ :J;'h~ _ C(?~:J;~ta.+ _P~(?dt;.(?t -:-:!-s ___ , 

· .ferro-vana.~um ~oy, tqx- wh,!.~~ there _i~ -- ~ pri~~ _o:t; _$4. _~°- -·$.~ pe~ .~1?-__ of' _ _ 

metallic vanadium. The annual. production o.f metallic vanadium is about - - ·- -- -~ '\ 

200 tons. 
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