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Vanadium Deposits in the Caballo Mountains, New Mexico • 

. I 

September 231 I9II. 

ixmong p;ractical .Y!?in1ng _men and _'f.fJ,~ mi:ning eng~ers t~~ -~ 

long an inclination to _ consider vanadium and uranium ~ _ r~~ ~t~,. _ 

whose consideration and study should 'b& left to the :research chemist . ·- --· . ' . .. .. . . ,. . , -. ,..., -, -- --- . ·• .' . . "" '\ . ~ -~ 

and ra...-ne-~i;a1 entl'l.Ua~<¥3t! _ Thi~ was ~o ... ~~ . or _im.ngtr&8-Il• __ 'trut-·.~ ~he ___ .. C- _ 

deposits or· wol:eramite,. in Boul.d.er Count;,,- Colorado., and elsewhere, . 
"' ~- . ·• ,. -- . -- : ' - ~- ' . :' . - - .. - -- .. .. - -

vanadium i.3- _al~(? _l?~g-tnn~:ng ~o be _~eg~ded _as. a metal. to __ be _so11gl:;~ _:, and , 

its deposit$ studied lilm those of gold. · silver~ or copper • 

. , 
It gives to steel. tougbr..es.s ~"1.d too ability to 1;7ithsta.nd repeated 

,.._ . , ·•·· ' . , ·- . . -- . - - .. . .. .. ...,,_ ~- - -~ -- --.. --,., ,--. ., - . 

nhocl~s. T.he _paz,~s _ (?:f _ a11toI:10bi1es that IatlSt . at~ too s~ve:r.-eat __ ~~a~,~_ 
especially jarril'l..g st-rains~.- are ma.de .from. vanadium ste&li,- ~ ~ ·drill ·· ----

. . ,., .. ~· -. ' -- . • . ,. ' -~ ' , 

deposits or '[~di~; _ qolo,:-a~ and New Mexico. ~ Cqlo~a.~o _the. ___ or~ .. _ 

is princip~y ~--n(?tltt) _fu'1.d is _i~o~ in_ s.t~atii'ied_roeks __ ,!n. t~...e l:~- _ --.

gion f'rom . '.RJ.acal"'!il*~ .. west~ to tho _¥t~h lina.. L--i New Mexico the _ dapos;~a __ 

o:f va.."1.adin~te,. .. or van.ad.ate o:t: lead, wr...!ch thi.s article descri1?ea,. __ wer~ ·

!'ca1ly disc.()vered in . I~09, . alth o the vei:ns had _been worked for le~d 

i'or a n1i.'11ber of yee.J:s. Tb.e Caballos Mountains 9 in r.:t."lich they ~e 

f'ornd 9 are a.bout. r,,a1r wa·y betv.;een 1Ubuqucrqua a..nd El Paso, in Sierra



( 

r County.

They run IJ~a:p.~1-- . t.C? _ ar~q. are abo~t 6 mile~ east or the Rio Grande. 

Their leng~t __ i~ _about 30 miles, and ne~ the northern en~ _is t~e s~t.e _ 

ot EJ.ephan~ __ l?Ut~e cl.am., _tl_:!.e. _largest pre>jec~ 9:e_~he -g. _?-. R~cJ.:~..a~io~ _ 

Service·. Th~ _J?.ighe~t _ ele'!a~i?n is 1:3.~oui; _ I0,000 _ .fe~t., o:r:- _.from __ 5_,.oqo ~o __ 

6,000 feet above the bed of the river. Near the mines., Palomas Gap. -- .. , ·-· .. -- - - - . -- •· · -- - --- - ., .. . . . . - . " • - .... . " • .-.... - -- .. - ... 

divides the range into North and South Caballes. Tb.e nearest station - . . -- - ··- -. .. . .. - --- - -- ·- -- ·- -~ -- - .. -- ._ -- ~ :- -- ·-. - --

is Cutter., I2 miles nearly due east on the A. T. & s. F. R.R. 

Ge,olog1:cal=!:-Y '- th~ regi,on _ i.s __ <?~d1 _ _ and~ _ to _ tJ:?.e . easu~ ~bse.z-v.e:;-, _ 

unattract1:-ve. r.,ea1!~ -~he r~:!-lro~~:for the mountains., the _f~rst _6 _o~ 

. ·s miles of .. 't.he, _ (?(?llll~J:7 _ ~s _ f~at; _ aJ:ld _ l?arr~;_it _ i;he road now _ and ~h~n pass.:. __ _ 

ing over ne~:1:-"f obliE3-~t3-r~i:;~d _ sh.,e~~s _ or bla<?k _lava.. ~en _].C>W _,. ~oug..11 . 

:root-hills _are _1-_'ea~l:l~d -~h8--~ hav~ been _f;oI:'med _~y _the til~ing ~:r _sedi-

"· 

... 

was .formed. T'ne .r.~e _:!,t3-~li' ~s _more ~~ke 8-- ' 1,ong_, .r.ough hog-'l?ack, _ ~d __ _ ,. _ 

i~ composed .. ~:f; se~~n.,t~ b.~c1.s. _ err ~~sii<?~ _ ~ying <?I?- -~~s _ eas~er.n _____ _ 

slope., and on the western side granite, gneisses., a..'t'ld schist3. F. C. · 
~ -·~ •-···· ~ -•"• -- · ·- ·•· ~- -· . - ···· · ·- .. · - ··. --- ·••-•- --'- - - - -- ---~-· ~ 

· Schrader calls the age of' the limestone Carbon.il'erous and makes note 
--/ . -. .. , -- - -· •. . - . -- .. • .... '. .. . -- -- . -- . ··- -- - ....... .... -- - - -

o:f: a. large _l?ed of __ qambri8--!?, _q~t~i.,te __ l?elow ___ ~t,, ~d al~o of a. _la.r.ge ___ _ 

f'ault scarp .. on -~h~ western side. The beds a.r.e, _no . d(?~bt, (?i: _Pale~~ofc 

intersnersed with thin strata o.f sli..ale a...'1.d calcareous slate •. T'nesa - ., ~- --- --- - -- .. . .. , . . -- -- . .. . . -···• . •· .., - - . . . --

beds I would _ cl~ss _as )~il~ian., wl:llle . thE? ~ed _ str~ta geo1,ogi(?~lly 

next above.:, __ and,_ which .fo~ a line of __ hi1-ls. _ just _ east or the veil?,s '- . 

are, no doubt, the Carboniferous uRed Bedsn mentioned by Schrader . 
co.rrn~A 
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For at least 6 miles~ paral~el i'issure~ _t~i; _cut theses~~"'.' __ _ _ 

mentaries "can b~ _ .r~~~, _and --~ _m~mber o.f _ triem haye _ ~een _prosp~ct~~ _ :f~"I;· __ _ 

lead. While the f':tssures a.re strong and well de:fined, the lead in · 
, . - - ·-- - • .. "" - ... .. . ~ ., ... ·- --- - . - -- - . ·- ..... --- -

the .form 9-:rg~~~-i_s _of lo~'l-grade and .. in ::rnat~er_'e,~ places 1-n th.a -~~1-n,.s., .. 

perhaps b~~--confined to a contact between a bed of limestone and 

shale. 

In __ "!;;he __ exploration _ of these _i':,.ssu.;-es _for __ l~ad.,. _ ~hE) _S<:?':1-~l?-w~s-f:;e~ __ 

Lead & Co~J. _ Co. _ha~ _ been vecy ac~iv~ .. Jiany _.reet; _ of _v.,~:i.:.-k __ v~s d.<?~e _on_ _ __ 

the Napoleon and Rosa Lee yeiru:3 1 _an~ qo113-id.e~a~le. 3:-0~ ... grada g~E!_~_,, _ 

found on the _· ~a~t~r.- Tb.,e __ gompan:y _hq.:p.t -~ s.m~ ~gn~en.~at9:;-- _i'<?~- it~ 

veins. As _ ~l?,ese _;w<? l\...7'6 now _~he _ <?I?-~~ -~eing ~c~i~~~Y. .:_WOr_'k.:ed _fo~ -!~d;tmii-_ 

their history may be interesting., Tb.e Dewey was located by R. Widner . 
. · - · - . - - -·. .. . .. ,, . " - - . .. ~- ~ ·- . .,.. .. . .. . . -· -• . . . ,_ .• -... - ·~ . ·- ... - - .... - •-· -

and his father. _The White Swan i,ya~ __ ioca.t~d by nor.i-r-es:!,<+~n~ .Pl:'O~P~(?~or.~ __ 

· a...."1.d when they allowed their rites to la.use, Widner located-the claims . 
•..• · • .• ' • • . .. . ' . - . . .. ... ···, • - ..i.;. _ • ~ • . . • . - • • •."· •• • • ·· - . • ' •• .•• ••. .. ~ ~ 

early the mc,rning of' ~4.J?riJ. 6 1 _I906, 911..ly to _f'~d ~hat::rz. T! _~iaz.-d-_l:1,a~ - - _ 

been there ~ t . midni te and _ loca t~c; . ~e,~d of:' . 111.m, _giving _ i~ _ thet .. n~ . o~ _ .... __ _ 

the White Swan. _War~~ __ ho1![ev~r.1. agr.~ed to _a~lC?vr_ W~~er. _a _ha:µ'-iI:l~~r~~t _ ____ _ 

f'or doing . tlle. .1-<?~ati9n \V<?I_'ki _ a.,nd _3:at~r t.r.~~d.- _to _ hinl_~~s .-1:elll8:f~:_'- __ _ _ _ 

interesi; f?r _a _Je.r.se,y_ C?<?";f~ . In ~~ .f.'al.l. of' _1907 V'fi~e:::- _s-21-,d __ bo~h -- ~1:~~ ____ . 

to the Southwestern .Lead & Goal Co. :for $3, 000. They were c~ns:l.dered . 
• • .. ., . • • ~· • .• - ,... • ~- • • . - - . ' • • ... ·~ ,. • ... ··- ..• . . .•• •. • ·- • ~- •• -. · •·. • • ·- . .. . .. ·~ -

valuable at ~hat ~ime _oru.y _a~ _lead prospe(?~~. _T"ne Dewey_ ~q. _pJ?~Ct~~ally._ .. 

adit was a.: . streak o~ g3.le:nE1. and a 6-inc..½. st;-e~ce._ <?~ p~~ -v~~~t.e. ____ _ 

T'nis was ca~led 3:,ead c~1?C?~te., .altho the _E}lder Widn~r was not sa~isfi:,ed 

.about it ~r:icl. speY?,~ m.u,~l~ _ tir!le ~~ud7~ th~ l(?ng, _brcw:r?-, . h()~agon~l c:ry?t~s _ 

which separated so beautifully in his pan. The transfer to the lead 
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company was made shortly _b~fore that 0 cqmpany ceased operations, an~ 
very little more work was done. The two veins lie parallel, about 700 - ..• - . - -. ... -- "- . .. ~ . - . .. . . ··- . .... ·· - ..,_ ·- .. ,. -. -- ... 

reet apart -~¢1 ~r_-e :f½ :m1_ 1-~s ne>rth _or _ t;g.e _ old i.~ac!, _mL11e, _v11?,.er~ _ ~l].e _ C?OI?--: _ 

centrato:r is __ ~ituated~ _ Af~~:;--- th~ _ disc'?ye:cy _of _ 1!h~ --~~1--ue. _ o~ _ th~ _y~a~um __ _ 

content or _ ~he veins,, ,~, _ ~. Bem~nt 1 _ or '1;8-r.~e _Hau~~, .. Jn.d!ann~,._ <2~ _ o:.s __ _ 

the stock~holders or t~ _lead _compa.,ny, _o:r:>gani~e.<'.l the _y~<ii"lJDl ~~~ _Co. _ 

This compai;r __ took oye!" a~l ~he propeJ:>!i7 (?f _tl?-e _le.a<i comp~~ _and _h~s _ _ :.. 

been activeiy at _ work ~yelc,pi...~ these two claims and working out the 

treatm.~nt of the ore. 

The ~~!r~ _ a.n4 __ 9-1?,ly _ 9t~r Y.~ll?- _ 9.r _j..1:ripo!'~~~e _so _ r~ _ op~~d _ 1_2.p ____ .- _ 

is the Red Top - one end or which is o-i.med by R. Widner and the other . -- ~- t' -- . C' • -- .. • . • • - - ·• • ., • ., ·- •• • . - - - - . • - - - - -- - - - -- - - - -- - - - - - - • • - - - • 

end by J. H. ~~dil?,~ _ !t __ \Y~~ q_~~te _ e:xtE?.]?.~iv~l:y- Pr.o.spe~i;ed _t;o:;- __ l~~ci,~d _ -'"' _ 

has one sI?-~-t.; __ oy~:r,- _ IOO _ft. _ deep-. · T'~~ vein lies sou~h <?f -~~e _ ~'t'!~ ~~- ___ _ 

Dewey ve~,. _ ~b~t1~ . t:q:r~e"."t;<J.ur~r13- or _~ :mile,- being about hal:f-wa:y be-

- tween them. and the lead :mine. 

As _ b~f'q:r>e _JJlent:t.,one~., 0 th.es~ . i;1i..ree ye i~ __ l?e+o.ng _ i;o _ ~ _3:,~ge _ nl=!l!ll?e.,;, __ 

o:f parallel _f'issu.res in_ massive _ 1=,~EH:l~(?I?,eS and s~a~es ! __ ~h~ .. t~~e _1_?.~ve _ _ _ 

gal.ena in ~ornoi:i w;th the other.s., _bt1i? __ also h~~e v:-~d~12,=!,t~, _01: _v~- __ _.. _ 

date o:r le,a~,, \!hi~h ,,~he _ ot~er~ df? noi; _have'! --~ _ o:i;e o~c~s._ 4t, __ S~(?~t~ _ _ :.. ~ 

rrom 2 to 20 :rt. wide, and of' lliidetermined ·1ength. In the Dewey vein \ 

the vana~~~te o:c~s -~ -~~~~e - c~~t~~ .. ~~m~times -~~o~t -- blac~ : -~i~ -- -
- - - . - ' - - . - ..... -- - - . , - ... -· - - ~ ':: -- -- ..... 

hanging _w~l _ i3. \:f?3::~ ~t;ined . an~ ~~ -~3-U8--11::y ~e>l~ow~d b.Y ~ __ stJ;~~ <2~ - ___ _ 

almost pur~ __ c17st~l~ :in ~olid _ radi~~ing :masses. or d~si!?-~egrated ~~ _ _ _ _ 

streak t~ _o.r.e occurs. ~s _r ~nei crystal~ .i~ --~ ~i.ne bl~~k ~u3-t, _PrC?~~bl:y ____ _ 

pure mangan(} s. ~ __ oxide _ il1. a _very porm~s _gangue . _·This ga~cu.e yartes _ f'rom 

barite and calcite to a slightly altered li..~est one. In the latter 
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case the black oxide o:f ~a.ne.se __ :fills _ tr:...e seams and. cracks and v1he.n. _ 

panned yield.s b.~~th-f'ul _;[ellmy•1?r9w11. _ crystals Q~ _ vanad~ ~e. -·~ _: the _ ~ _ 

main w-orki~ sllaft 3:-t _ tr~ 75ft. a. ~tl!l:'.a.l _ cave _~yas __ f<?~d, __ 3ft;. 'IJ!i~., ,~o 
ft. long, and I2ft. high. There is very little galena. in this veL.'"l. . 

The WhiteSwan v~in is _ the most clevelop~d ~d p:r;eseI?-1?~ -- ~h~ _ 

~est inte:r;e~ting _~~ud-y. It __ ~s a. niain_sha.f~ _with drif'~s _on t~~ ve~ a~ ___ _ 

80 and I40 :feet. From the f'irst level a winze has been sunk toward the 
. ·- ·- - . • -· .,_ - . -,.. -. - - • • -- - • ·· / _. _ • • -· ~ - - - .- - -· · ~- ·- - - - -- ~- 7' - .. , 

second, anc!, _a ra.-i~e l):r9ug1?,t __ to the, __ s~~a.'?e!- _ Co~<;E?r~ble stqP.~ __ has ______ _ 

been done. ~~ _v~in ~~ :frqm 2 te> )~O _:ft. _v4d~.,, an4 _th:,~ ~ein -~i::ll~"'lg _i,~ _ " _ _ 

a porous, .friable calcite or altered limestone., with varying amounts " . .., .,_ . .. -- ' ·- .... - ··• -- ... -~- - , -. - - . . - .... .... .,. ~- . . - ·- ., ~ . ·- ... --. •' - .. --

of' barite and fl1:J-o:r;sp~. _Th~ poro~:!-ty __ ranges _f'r.om _v,ug-:}~°-les ~he _~i,z~ ----~- -

of a marble to _ c.a.vE,ls 5- axid ~o __ f'~. __ l~:ng • . ~e. __ ore )~s. of' ~two _ c3:a~s._es; _t,l_le .. __ _ 

·most common is vanacU.n.1:-te _in minute hair-11.ke ~cy~talst _!Jnl:ch i'in.e.r t~ __ _ 
... 

those ;in 1:;1?,e Dewey ~ and _u~ua.].ly _ °-:s ~i:ttle rosettes ~in~_rg the _ ~~v~ti~5- _ 

in the vein filling. The crystals, altho perfect in form., are e.zceed- -
- •• . -· - ~ . ., . •• . • -. I - · - --, ••• •• ·- ...-.. - ,- . -.. ·• • ·•-. • ~- .. _ ••• -, - • • - - • ·• -. , .. .. ..._~ -

ingly delica,te SI!-~ _ ~~e~dE!:r; • __ ~ey ~ -ec·a-_lof:ci·-·-. atA;_·:lQlrmowis_ps:_-__ -cb
1
~~-=:.m_._-~- __ o~_:_•. leo_::_-_-_1;1.ani_s_.d ... "_-___ t·_:_e- __ .1. with a wh;t.tB l?~ckgro~d .<?I,' .~a.se __ c:>~ --: _.L _ _ _ ~ _ _ i _ .,..~ _ _ _ 

beauty.· Wl_lez-~ _ ~he~~ ~~s-t:;als __ occu:t:'."' t]?,~ _s.~1-,id portiOI?- ~ (?f' _ t~e. ga??-e,"'12.:~ _ 1-:~ 

impregnated _ v14 th __ i?h~ sa.nre. _l!la~e:r;ial,1 n.ia.king ~he _f'in~ _and c.o.~rs~ ~~ _-f:;h~ 

broken rock _nearly · l:mii'or-n _ ~n ~acle-. _ T'n~ _ oth~r __ er~ _!~ __ bo~h a _!J_l(?l,7(~~~~ 

and vanad~te er; _lead~ impref'>-n8:ting the _altered and s~1-.ici~ied J.ime. ._ _ .. 

This ore is non-crystalline, _and ~lt;hc, _(?OI?-tai¢r1g rr-..nnz V;:1-3S __ S.J:1c.- _ce:vtti6-~~ 

is hard and mu~h more clii'i'icul t . to brea.-k th~ _t.he oth~r o~e ~ _ Tlle M~.n

ganese dust . tr1at i~ _:t:'oun~ i11 the De•,,iey yei~ i~ i'c~d in -~ny places in · 

the Swan vein.' _Aloe a.t _nearly eve_ry pla<?e in the _Swanvean can be i'ound 

a st~eak., I~ ~o It? _~ches _in wldth, _1:avinggalena and small amounts of 

copper carbonates .. This streak may be in the vein or lying on either 
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wall. Often there vtill _be a gradual -~~e rr.om _the so.ft porot!s _gartgU~ 

containing t~e _ vana~in~ te .. to . the f'irm silicif'ied limestone bearing the 

coarse cubes of' ga.l.ena. 

curren.ce here in ohly _ t~~e _ c:>:f" _ a large . n.u.ni,ber o~ :p araJ;le.l _ f i~ ~~~ ~ _ i.S. 

su.i'f'icient ~o ~use the __ curio~i~ of'~~ economic geol.ogi3.t. -~~ -t.~e __ _ 

data that can be gatl1.~red _aJ~ __ thls _t,ir'~ y ~a _ st~ge .. °-t: ~!!-~ ~ev~l<?pme~t _ '?~ 

the IrLtnes,,. _it app~ar~ _t~i:; the!'e __ have l)een ~wo _dis~;nci? earth movements 

at vtldely __ separa.:t.ed __ pe~iods o:t: _ i:;ime! Tl1.e .first _w~s, Il~ dcn~b~, _,.~e~ ~he _ .. __ 

Caballes Mollllt~ins . _ we,r~ f'o~d ~d __ caused . the. large ~au1 t. on the 

. western f a~e _ and _ ~~ ... qri,gi~ _ f'is s~ing .. on t;:q.e .. easi:;ern ~lop~. · Th~ ___ ... __ _ 

second di~i;urb8-llce --~s. app~~ntly produc~iv,e _of' _v~ry ljJ~~1-e __ S~l_"'Uctti;-~1 _ _ 

change.,, but . fro~ the cooling magin.B: ~:f ~ht;} ~tJ:'1:l.ding _z-oc1; _1:iot _soluti~ns .,. 

emanated ax.id, . :foltovrlr..g _the line o.f _le~st resistance, ci.r~a~ed __ in . 

. the old :fissures,-. and by processes o.f repl.acem.ent and ·:rresh deposition, 
- - - -- " . . ·- . - ·- . - . -~ ' - .. - . . •. -- ' •· . . .... -- -

took away part o:f th~ galena _ore~ an4 left va.na.~te. ~t there _):,~s ___ ·- _ 

been replacement _the,r~ is no cl011bt,-. little cavtties s~owing :eez-.fectly _ .. _ .. 
. . . . 

by their shape tha-t; ~hey once held _ ~ry~t~s of.' g~~na., . ~e __ Il~vt_lil'le4 _ 

with · crystals of: v-ana~-1 ~j-~e. 1Uso _ the gentle· gradua~i,oil _:fro!? _v-an,a~iJ:~te __ .. _ 

in its soft po:r>ous ,ga.:r,..gu~ ;o galena,_~ _~ _h¥de.r~ ).es-3- __ al ~~r:e~ ga.Ilb"'u.:e i3. _ 

circulating meteoric _(?r __ sm, ... f:ace wa~ers i,s. imEr?.bable ~ ~iz:st, __ 'ci~ca.,usa .. _ __ __ _ 

the magnitude or the . q.oposits is 6Teai; and the proce~s. _ o~ clepo~ition 

has .been carried .far into the walls beyond where any signs o.f _.former 

galena deposits can be noted. Second, b e cause surfa ce Yiat;ers freouentl•T - . ~-

contain hydr·ochloric or sulphuric acid, both of which a re solvents .for· 
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( lead vanadate. '.rr,J..rd, the veins at the pre~ent time are ~i:tirel-:r with

out water,,. a.,ci its _presen(?e _~~ _any time _ i!_l any ~-t?ity, -~uch_ ~~ ~o .. · _ 

cause a strc(?nda.cy- ellricb.Jnent, would hay-e left appre~i~ble _amounts of 

the green oxide· of vavadium, o.r which there is practica1ly none. 

' -. - ~ - .... • - - ~ - ·- .... ,_ .. 

East of the sh~t _ on t.lm 80..:~~t. · leyel o.f _ th9. -?,VT~ ~I;ne, _ OC<?~S __ 

a very sharply de.fined __ ~ault __ plane, .. cuttL"lg the vein at nearly right 
- ·- . - ·- ..• ' - ' ---

angles ancl clfppiri..g _ to ~he eas.t 1~0 • To the wes~ of the fault the ore

shoot is I5 ft. in wid~h B..;lld _shows extensive minera1iz~~!oil. _ On ~a~s- __ 

ing tbru it ca larger p~~ of this is· cu-t; squ.al:•ely . of~ ~ ~1:1,e ~r~So . 

· appear as s~a.rn.s "of _ ,r.eJ:7 _ rich ore alc:>ng . ~ r~lativeJ.y -~'?~ _ b~dy _ 9f" _ _ _ _ _ __ _ 

ave1"'age gracle _ore and _in_l~ttle c:J:>ack~ 9.ften _runniI'..g _f'ar 1:nto _tl¥3 "l.~- - _ 

T'.a.ese condit~ons · indicate th~: existe11~~ or __ -!;his f'atµt plane _when ~h.~ · 

vmters that fo!'Lled th~ v~~um SI?-O(?t -~er.~ circulating! It~ s~i~en~-" ·• _ 

sides of' clay _f:'ormed a _b,ar!_'ier to the, ~olutions~ with the resulting 

larger mineralization on the one side. 

T'.ae shoots dip to _ ~he _ ~~at, _~ _Mr. __ ~m~;c.ri: cµr~<?t,~d t~e ~~ly _ _ 

developm.e~'f? _oi' the proper~:r .'!ith t;q.e _id~a o.~ __ tl?,~ir _f(?~<?V?~ng _th.~ -~ip _o~ __ _ 

tP...e strata a.nd being confined to one or more cartain beds o~ limestone. 
,.... - - -- "'"' ._ - , .. -- ~ - . - . -. -. ·- ' - - , ,-._ . 

. Working on this assi.nnption, and carefull.y watching the ground as it was -
.. "' .. - ·- ,.. . - - .. -- - - - ..... - -·' . .. ·- .,-. ·• -- ,~ . ..,._ - -- ,_ , -- ··.- - ·~ -- .. -~ .. '"' --, 

being opeJ?,~~! _h~ _,kept; _th~ _wor~-ings al.wa;rs i;.vi _ ore, wi~~ -~h~ _re3.~-f? _tha.,:t _ 

there is ~. r.e.~ka1)ly _ sma.11 _ ~un'f? J):f' de?,~ _ W()rk .in eit.h~r _ ~. ~t 

there is som~ _ <?1:-anee irl the ~nera.J.iza~i<?n as the vain p~~s~~ _ irlt<?, 

various b~~~ _ ~~ __ lll,lestoi:i~, t~e3:'e _ is no _ douI?t, but }.Jerso~l~y ; de> _ no-f? 
I 

believe t~at _ ~13-,e. shoot wil~ be .fo~d tq _have the sa111~ _dip -a ~ · th.~ st:i;ata. 

It seems to __ bE: · :more near Ir vertical _ and approa9hir..g the _ di.p . '?:r th.~ .faul~ _ 

p lane .. Dir. Bement located this .fault plane on the sur.face of the Sv;an 
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claim, and I noted several ~vi~er~:~ly .. of -~J:1-e . ~a.t:1~ s~ri,~~ _ between ~~~ _ SVf<3:n 

and 'Dewey _cla~. _ Ii; -~h~s~ ~~ul ts. _ co;r~inu~ \~ith de.I>~h. _ t.1:'...e'1 ... V'!il~ _Pl?<?.b~i?.~J 

influence the outline, if not act-'u.ally detemine tb.e dip of the shoots. 

The. Red Top _ye~ __ .Sl:.?-O.li!S t~e sa.ni.e _fea~~~ -~s _t.he -~wey __ ~~ _:~~~ 

At either end of' the vein the combination o:f molybdate and va.nada.te is 
'•- --- ... - - . .. · •· - ~ -- . - . ..• ... . ' -- : · - -- -· - . ., .. .. . . . - ' ·• - ~ -- ... - -- ·- ..,, -· ·- -

seen to be . the _ domir..atL"lg t;z"pe (?~ __ ore. __ T:"lis veL."".l. ~al!- --~e ~l?a<?e~ f<?r _a . __ __ . 

greater distance than the ot1J~rs,. _a.n.,d __ ~hE) -~he~"'.':planes p~a1ie3=- _t<? -~~ __ _ 

main fissure -~,cµ~at~--C(?nside~a1?ie -~a~~ing. l!() _ (?(?l!!P~ct ___ or~-~~~~-_ of __ 

magnitude• _ :p.Jfe __ ~hos.a, _ '?1'.. t.~ )~wrui and _ l;ewe.,;r:, --~ve __ a.,s. .Y~t. __ 1:>eei:i _ J;o~~ _ I:g. __ 

. the main s~~ _ qr1:-y1-ng _~t! __ b~~n d<?~ _ on ¥'~@1+9--l' _ ~~c...11.e~ _ ot; _Y~ll.C?\! .. ~ _, .. 
' 

massive or~, _ ~~~ .. ~o J ;he _ ~i~ _ ot; 1-,t _ ~s _ ~e8-n -~~3-~ _ ~<1-8 _ ~<?n~~1-1:1-nef. _ 

· vanad.inite. In this is a cave · some· IO i't. wide,. IO ft. deep. and 30 ft. 

long. 

ments can o!"l..ly be determined by care:ru.J.J. field sfa1dy and petrogranhic . 
. . _- -- - - --- - · --- ,.._ . .__ "' .... . .,_ - - - ... - -- . , ~ -- - •· - -- --· - --- . ..._ --. -~- - - - . -·- - - -- ....... _ -- ·- - - -

examination. Morth of the mines, there are extensive f'lows of: lava. East 
. ... . .. " -.. -- --.. -·- - .,_ - ···- - -- - -- --- ~ -- --- ... -- .... .... -- - . . - -- -- . -- - -- - -:- .. -- - - .... -- -

o:f the cox:tce.11~ra~:r:-- ~~ _ b~ se.~~ ~lle _ r~~t; s __ o.~ _ a i:1~7! _ ly~ __ on._~~ .. t~ :£!~ c; _ 
Beds"• and east in the vicinity of Wards ranch there are numerous . dikes · 

... ~ - - • • - - -· ·· • - -- • -- :-- -·- - - · ¼, ·- - - - ·- - - -- - · · - - - . - • - - - - ··- • •• • • - - -- ---- - - - -- ·- - - - . ... - - - - . ' - - -

~tting t~ __ ~:t;e _qretaceou.s strata., some o:r wb1 ch can be traced £or long 

distances. 

Statements as to _~~ _a.v~r~ge. _gr~de __ of. tl1.e _ (?~e ~gllt _ a~ this _-f?~ _ 
I 

be mislea~, _ due -f?o _ ~h~ __ relati~el.-y ~:i_m1 ~~cl amo1:ID-t .. <?f' _ d~"!e~'?P~~ "' -~~ __ _ 

Vanadium 1Iines Co. li..as expected the mines to ~verage _I~ _ or~. ~ure -~an.a.-: __ 

dir...ite conta~~ 1-0 ,.8% metal3:,ic van~~iu:m, _c1.nd it 1'03:lov:'~ __ th3:~ _ the J?Tade· 

of' the or~ can _be regulated a great _deal in t he ml·ni11g or b;f __ sorti:ng. __ . 

or the massive ore f'ree f'rom crystals, t he comb.ination oi' 
- .•.\ 

v a..'1.B.da te and 
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( molybdate l'UnS from 3/4 to_ 256., which is better than where the m.c,J..yi:>~te 

is absent~ V,hen ready for steel, as ferro~vanadium, tlle metallic -vana.,~ 
I A , 

dium is worth a·t; tv..e pre sent . time ~4 _OJ:> _ $5 . per _lb • . At this _pr!ca I . 411> _ 

ore has a gro.ss v~ue of $20 to $25 _per _ton, and with a modern mill and 

proper treatment of conce~~~ate should yield a good _prq~it~ Tb.ere is 

very little diff'erence ~ assays :t'i .. om t~ three veins, and _ all h.ava 

large quantities of J/4 to I/2 % !11ateria1, and al.tho _ a.I?- at~em,pt _may be 
i 

made to keep the grade _up to I% at .first, the _lower-grade material. will, 

no doubt, be eventuaJ.ly treated. 

. \ 

The treatment o:r the ore is _fiJ:>st by concentration~ Tha _old_lead 

concentrator is used f'or _con~ntrating _the. ore _in a _sma.µ _way _~d_as a 

testing plant to d~termine th~ most efi'icient equipment for · a _modern . 

mill nearer the mines. The mill is inadequate fo~ pe~ent _ du~y, p~in- _ . 

cipally because of the lac1F of :fall in the origina~ si~e. The ore r!!l.l.St'" 

be ground _t, o_ a_t least 20 mesh, to liberate the mine_r __ al __ s, an_ d _t __ hi ___ s _m_e_ ans: .·-. ·- crysl-a/.s ·· ·· · - ··· -- · . " - -
the slender i'riElble A are . reduce cl t~ fine,. This S...'1.d _ th~ p~e.sence o:r bs.1t;te 

are the most dif'.t:1:~~t features in the concen~a~ion; a D?-<?'?-el"n. ~1.J:., .how- . 

ever, shoul~ a.f:t'ect a good __ ~~ving'" The p1.1re mineral contai!w. 6.~ __ % .=!-~ad. 

Its specific _&ravit-y i~ . the ~a.me _ as: _gaJ.eru1., _ 1?utt- unlike that mineral,

there is no tendency :ror the fine ore to float. 

water __ ~~ ,. ~ verJ . se~i<?~ · qu~ s tion in this part· of" .. liew _ Me;:!,co, _ ~d 

the present ~upply f'or this . mill is obta~n~d _:rrom _ dril.le~ '-'~lls at the 

power-plant, _ 4 ~i~es , eas-J?. _Th~ vmter is purnpe9- t.his dis~ance t~ a __ 4~ 

i nch spiral-riveted pipe, a..i-id ait~o the profile or the line _ i~ rough, _ 

( the maxinrum head being 350 .rt.), 110 g-t>eat dif.f'iculty has been met. 

To obtain the vunadi1.1Jn from the concentrate two processes are 
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required; { I) obta.inLn.g the ll!Ai.--iadium oxide,· (2) . converting the o~icle in"&{ 

.ferro-var..ad~U!ll, in which £or,,n it is used by the ste~l. compaI4e~. Tb.a. 

first is th~ most dii'.ficul.~ and expensive process. The Va..~adium _l;U~es Co, 

_ erected a plant at Cutter to lE?ach i:;he vanadium from __ their _ cs,n..c~ntra~e . _ 

. wi·th sulpr..uric acid. ~e lead is _lef't as a. residue or l(?ad_ ~ul~hate· and 

the liquor co??,taining the vana.diUill is ~v~porated to dryness and the re-
• ~ ·•- - - )c , • • , ·-

sidue cal.cine4 to_ va.na.,.dium oxide. One cliff."i.culcy is to _ sec~ _ a ~}?.(?rO 

leaching. _~ _acid has . a . ~e.ndenc-.r to form . a coat1 ng _or, ~ ~~~d __ sul:p~te · on 

the out;side of _the gra.ins _of ntlneral:-, _which protects the insi~ _t:r,om. 

further action •. Experiments }1.ave _ l:)e,en _ conducted along the _ 11n8- _ o~ _ s.me~t~ 
i:ng with an acid ~uxt the vana(!-1:um to be tl15-n leached i'rorn ~he _slag . 

with wate:i:-. This, has 1?ee??, __ ~one _ in C-ermariy and may be f'ound. to be more 

eff'icient than tha acid treatment. 

T'.ais ~~any " 1~ the _piot?,e~r with this class of or.e, a!_ldt _like all. 

pioneers, must b-J experience and increasing lmowladge o:t the pecul.iar 
• • . ·- • •••- T - ·-• - •- • ••~ •~ . '•• ~ •• 

conditions~ w9r,k o~t the _methocl tl}at, _:from a co!llD'.lercial. stand:pC?int,: vdll 

be the most _pr.o.fit~ble. Others that come after will profit by its 

-_ ~xperience. 
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