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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: BORIANA 

ALTERNATE NAMES: 

MOHAVE COUNTY MILS NUMBER: 513A 

LOCATION: TOWNSHIP 18 N RANGE 16 W SECTION 13 QUARTER SE 
LATITUDE: N 34DEG 56MIN 12SEC LONGITUDE: W 113DEG 54MIN 56SEC 
TOPO MAP NAME: WABAYUMA PEAK - 7.5 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
TUNGSTEN 
COPPER SULFIDE 
MOLYBDENUM SULFIDE 
GOLD LODE 
SILVER 
FLUORINE FLUORSPAR 
BERYLLIUM 
MICA 
LEAD 
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Arizona Department of Mines and Mineral Resources 

INFORMATION FROM MINE CARDS IN MUSEUM 

----------- ---- ------------- -~----------- - -- ----~-~-_. 
ARIZONA 

MOHAVE COUNTY 

BORIANA MINE 

'YY'tLS tJ., SI3 ft 
6 . ~/( 11 J'<y 

S()~; A-Y\ 6- Cfih ) 

MM-1019 Wolframite & Tungstite 
1020 Smithsonite coated with 

Cronstedtite 
1035 Smithsonite coated with 

Cronstedtite 
1044 Wolframite 
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Name of Mine or Prospect: 
Boriana Mine 

Principal Minerals: 
Wolframite, Schee1ite, Molybdenite 

Associated Minerals: 
Beryl, Fluorite, Quartz, Chalcopyrite 
Type of Operation: 
Underground 

Ownership or Controllino Interest: 
Dye and Bathrick, Kin~n, Ar. (1961)6 

Township 
1BN 

Range 
16W 

1:250,000 Quad 
Prescott 

Secti on P ri or; ty 

13 dcc B 

~ - 15' Quad 
Wabayuma Peak 

District Principal Product 
Cedar Valley Tungsten 

County State Type of Deposit 
Mohave Ar. Vein 

Access: From Yucca, Ar. proceed 17 miles east on Mackenzie Wash Road, mine is 10catec on topographic quadrangle. 

Structural Control or Geological Association: 
"The economic minerals occur in narrow quartz veins which follow the foliation of an elongate roof pendant of phyllite in granite. "1 
"Fluorite in tungsten bearing quartz-veins in granitic rocks; fluorite forms veinlets and nearly 5% of some veins. ,,2 

Age of Mineralization: Precambrian or Laramide 
Production History Geochemical Analyses 
1915-1943 139,000 tons ore produced 
1951-1956 10,000 tons ore reworked 
1978 Reopened ·reworking dumps5 
Thousands of feet of drifts, winzes 
raises 

dumps 

and 

1941 1.12% W0 3 
1942 1.12% W03 
1946 assays on dumps: 

Silver Gold 
1.3 oz/ton .01 oz/ton 
Tr Tr 
0.2 Tr 
Tr Tr 
0.3 .01 
Tr Tr 

Copper 
2.86% 

.31 

.36 

.36 

.36 

.31 

Tungsten 
.55% 
.17 
.21 
.17 
.20 
.16 

Sample I.D.8 Tin (ppm) Tungsten 

80cj 41 <5 

References 
1) ABM (1969), Bull. 180, p. 276-281. 5) Mal1ach (1979), personal communication . 2) Hobbs (1944), p. 247-264. 6) Dale (1961), p. 73-84. 3) ADMR. file, Phoenix, Ar. 7) Liggett (1979), field reconnaissance 4) E1evatorski (1978), p. 41. 

8) Exploration Research Associates Incorporated, 1982, Memorandum to William H. Crutchfield, Jr., 8 June 1982 



NUMBER fj - I() -1!' 

MINE 19 0 li-I ~ It/ r9 
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MOHAVE COUNTY SPOTLIGHT September 1979 

. ... 

( ?rom Eoma..'1. I·'Ialach Photorr-~;h Coiicction: (1)I;cH Boriona lUll on the flats near Yucca.,shm;i.ng one of tIle entr&nces, (2) Side vieu of t:~ e Boria.'1a :lill, (3) The otter side of the Dorian.a cill,uhere tailings enter fo r proces~inG, (b) Tho tailinr-s from Boriana mine roady for the Boria'1a ~ :1ill (S) The concroto remnants of th~ old r.d .. ll,Hhich stood at the same site, 2...'1.d (6) Other :ngns of tr.e old :-:d.ll. 
1I18 neH Bonana mill is producing runs sten,lihere stea.'7l is usod in the process of extracting tungsten from the tailinGS. 



Vo 1 • I I I Ju ne 1979 Nt) h 

-~-...... . , 000' r .. ew ::, 

Ourinq his fi eld trir s, Malach is visit i ng places, where rec en t attempts' 
we re made to reopen min ing. A few of such places came to life for a short 
time and then al l the work was stopped, and now the pl ace appears to be 
abandoned. I 

On May 7, 1979 , Malach visited the Boriana Mine, but found no activities! 
at the mine itself, and the main tunnel caved In. Only two 30 ton caoacity I 
t r ucl~s V;ie re at the tailings. t~alach drove back toward Yucca and on t he f lats: 
~h ere an old mill stood , he located a new flotati on mill in operation. Ac­
cordin0 to the mill general m~na ger, this new plant processes 500 ton s of 
tailings from Bori an a Mine in 24 hours, recover inq tungsten only. It is 
ex pected that t he su pply from the tailings will last up to 2~ years. Then 
the mill may start operating as a custom ore mill for the recovery of gol d 
nd s ilver. Could be, also, that the Boriana Mine will be reopened. 

Sma 11 mi ne opera tors and other i nteres ted- neap 1 e ha ve a good opportu n -j ty 
o learn about this new flotation mi l l. It could take place of the once . 

Droposed custom mill for Mohave County. 
Bori ana ~·1ining Corpo'Y'at ion with the Yuc ca address operates the new flo­

ation mill and John McFadyen is the gene ra l manager. 

" 



the n 1 eft the min era 1 i zed inc. 1 i ned f iss u r e . The L s s ur e was n \) t (, n c () 'c lilt e r ::' J in the 30-foot drift from the 40- foot le ve l. 

The s c he eli t e i 5 ass 0 ci a ted wit h gar ne t, e p ide t ::-. , q '.Fi r t z , a n cJ C d J c ~ t. I? • The o re carries tr ace a~ounts o f coppe r o xid~s . 

Boriana Mine 

The Borlana ~Jr o up o f )8 unp atent-.e ,j l () de cl' .l~ ·'1S i~) ;''1 (j '?C:) . 7 , 1 3 , a:'lr~ 19, R. 15 W.,alld sees. 12 an d 13 , R. 16 'N., T . 18 N., T'Jli Cj:r iq in al t:t'_l.d,.: fr o rn 4, q SOt 0 5, 75 G fe e t , j nth e e en t r j 1 par t 0 f +_ h 1::' l i u a ~ ". 1 i ~t.r:' I ~ n t a i ;'i S • T h t:; mine is accessible fL")m Ki ngman by tr a v elin~.J 20 .'Y~1 :e s ~3\.1 !.Jt~'! (~ p,]vej U. S . Hi gh wa y No. 66 t (~ Yucca, a nd 16 ~iles eas t_erl y · f ! 'j cOl.mi:.l- ::· j:.n l
· . . 1 in c·.j (j~ rt 
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ro ad (see f ig . 3 1 ). Yucca, a stat:on :' ~.! trle AL~ ~':S'Ii , T )~lek l .:'Ind S '.I;·lt:j Fe railroa:l, is the ne a r est rai 1 r<': nt. ir:t, }.;r qJ·: rt ': ;~) ('i.,~rl e:J ' )/ L; ':'e Jr,o:i ~,'i Ui r: c,( Mi n ing Co . of Kin(jman. ~rn 

f\"' ~ l ' h 8' . , t ' 0 l(I . '-'! f' '1 - , ..1..J , . 

, e . o rian a I j C r .l OSl WJS ·j lSC()VP.P'('l\."lZ.~ () I(~ .,'-1~· ~'1 ,:1l1 .. 1 'hL"3:,QLJl:"P,j r~ y 
't' U C caT I Ins ~ I' n (' 0 28 1 l' n 1 0 1" ..::., . Tl \.-, P ,. .".~l f":'t.nQ w , .. v ,-:> (~ t" · I::' ''; (:. . ,.. s t' r . ','" II (J ' :::', t .. · 

' . ~ ....... '-" . - I I '" " ." . I ~ • :D--~I I ~ .l. I. t.. , ,' . ' •. " .... .t I \~ . ... . . 
19 19 whe n rre tal prices rjec l i ~l e ( i. T} : f·ro;)~~·1i .1S rl ' '; i, ; L(~ · .lCt.i·.!f2 fT u~r . l -il -~ to 1929 , whe n it wa s acqu ir ed by Re f' ·. dn .) ~i~/~l ~; : . ~ ~)f.: l:Y: :p .ii:Y rli l !',iiC" , ·1~.\ ··· velopment wo r k , bu i lt. a mill., dr~l n': " i n~\%.~! ; T !u·~.i!:HI ~.c 1)37 W1 en tile property was leased t·.~ M ol y b -~·'nl 1 n~ '~c, r; .t:z.I ~~;:iE · ' :; C 'L Th.:; n··i l 1. bur ned clown la +e ' 1937 b t ' l :·nR ~ rc ., (1'" · t,~~~·t · ·"· r' : 1 ··f· IL'(! -~ ·· r's r ·. l ' ·l,: t · 

'-- 1 ~ ,u 1 ~) .' - .,::1 1 I • . , : L 3 ~ 1. ~,., 'I ~ ~ . : ~:, :,1 . ' '; ". ' • :. " " 'J'" .,", '-. ,. f was bU i lt. Product lon wa s r ::,,'s' 1!T,pd if! ·. :'o c{i:}~ ~ jJ ') dr, ' : c-w ~:!''' · j l ' j t ~ , ·'etL .· :' ~ ~?' 1943 . The eq ui pMe nt was s o;d ~n u€<i c;nr: (·'t"! "I.y~ ::nd yr, :, ". /e~ fr ,~ t:. t.· f.r 0 f t ' f : j 

, . ')45 '9 ' D ' . . \ 'J:. ~ , . , 
1n 1 ',; • In 1 4b ' y e ani BaUi! ; (:k, ~'i':; ~~(~ I · .: ~k ra',c r·" Lurr~ ! ~ c.,i': UI(' ~; roperty. Du r ing l r)Sl t~ey !'Ct':~FJ ir ' ~ +' c1 .~~!'bOi'Zj . an · ~ '.::,(?\~r::, . j c; r~ f· r"~I.l (.'2·~ b'l, 
l essep s fr r)n' t\.)e unn(.:lr· ITI'np .. ,~.t··'Jnror. T ha!"'\ I~~ · ... ·n '.'i'· ~ 1 . rli ~" r' C' ' r l •. , j ]'" 

J.. . -' , 1 I ~' ~ . . I -' I - 'Jv,. i' ,t J ... • ~ I i"'V :I: "9 ..... I 1\-1 ~ '. ~ t-~ . .. . ; .1 _) .J '. I.. ~ • I 

195 2 , a nd l ate in the "!l:' 1r tn:3trnpil~ '-if 0~ rpn- ! ' JCi.: ~ ~ ') ) : f' S(~ c"" (,C:; :I1S~. ':,< ."; ­tin u e d • The min e 0 r eoN) S c.. on c en', .r d t f.? de l s -g,~;~,~: . .;- ft i :; ,: ,e r d t ~ !) i C : i T i r . !i (.' ,1 un ti l 1957, when tal] ing metal p ri ces agai ~cO~cat3'; .i.t : ,) b,;\.. · ' ·(' IHipr d i td ;:"'~t' . . ~c~ The B 0 r 1 a n a mi new d 5 t he ~ e cd i n 0 f \ r () d lJ C e tit ,J:' r ! ~) : t ' r . " ,~:- i. z ' ' 1 d i ' }.j-, and fr \)f':i 1 9~3 t o 1-137. For t he ).- yc;1r /pe r i od ,;;.(, l9 3 1_' -37 , i.:'s : 'J t: u~~ f \)[,:.. averaged about 3,OOC' to ns per month. 2'); .A.pr'l' Oxi:'\r1tely l U,) , .. :,{)(;ir.: ts (', f tun g 5 ten t rio x ide was pro d u c e c fr o m d b 0 utI 9 1 S t () the be 'oj in: 1 r 1 (; f j 9 ,:j ~< • -..:.. .. .:.. Product i on f o r t he 9 rr.on~_ h s of ope ra tiJn in l'j 4 '~ i.s f1':'lt kn ' vr., Fr'" l-4 ' .~ th rou(j h 1956 pro duc ti.on amount e d to d)Jpr u xi.ma~el y l.O ,1 0U ' Jn~. t ~; .' f ",,' :-: , tt l ,­
large s t producti on from an 'l single propert.y in the SLlte cf <\1'1 ~~,)')d ~Ur~i\\l this pe riod. 

The mine is developed by n i.ne mai n levels di ': total of more than 15, 500 fe e t of leve l worki ~gs. 

t Ii r e (; s u b 1 , _ (; : s j :.' r . ! 

F i. j u r p s '3 -::. :Hl: ? ~ . ~~ h _ ---r-----------------------------WHo b b s, S. W. , Tu n g s ten D p f~ 0 s 1 t s in the r30 r i a :", .-3 Dis t r j.c~. ri :-: d ". "1" Aqu :: ' Ra nge, Moh a ve Count/, Ariz :,: na: (j (-r 1 1. :) \lrvei 8\111. }4 t '· -~, 1 ,) ~ ,1. t. L i~ . . W 0 r k cit e din f 0 0 t not. e 27 (I '7 :1 \, ~ . . : ~ • 
\ : ,;-" - 'l 

From: Information Circular Ii &078 - Tungsten Deposits of Gila, Ya vapai and Mohave C.>unties, Arizona by : V. B. Da 1 e 
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mine plan and longitudinal projection, are taken from plates 44 and 45 of U.S. Geological Survey Bulletin 940. It presently is filled with water to the 500 level, which was the main haulage adit with its portal near the mill. A large part of the workings above the 500 level are caved and in­accessible. Underground work during the last period of operation included mining pillars of ore between the ° and 200 levels. The work was conducted by a lessee and a crew of five men. Daily production amounted to 4 or 5 tons of ore containing about 2.0 percent W03 . This operation lasted only a short time. 

Wallapai Mining obtained a lease from Dye and Bathrick to remove and concentrate the gob used in the stopes below the 500 level, and all gob milled was taken from the 500 leve l, according to Ray Dye. The cut-and-fill mining method was used in all stopes below the 500 level . The company reconditioned that level to the No . 20 shaft and removed a few thousand tons of gob from a single stope. According tO fi~~ ' the gob was estimated to have contained about 7 pounds of W03 per ton. ~ le the gob was being pulled, the walls of the stope caved, and the opera Q : as discontinued. The 500 level again is in dangerous condi tion and con~ij~d inaccessible. 
m~Z 

Figure 34 shows a flowsheet of the ~Y.§ ~nd Bathrick mill. The screening section was designed originally to proc~ ~~ tons of ore per hour and yield an esti~ated 10 tons of sorted ore . Th~cm~city of the concentrator section was 10 tons of are per hour . ~ > ~ 
Vt-irn 
0--:7 

In 1955 the mill was remodeled. A ~~n~ mill and a heavy media separator were added to the circui t, and changes wi~ m'8de in screens. The im.proved tl'l ~ circuit had a capacity of from 25 to 35 r.l.$ - f;>er hour . The mill operated on an available water supply . of 7 to 10 g.p ~e ~ ower was supplied from a 4t1,OOO-volt transmission line. O~~ 
emF 

Most of the dump material was trans~~~ to the mill with an electrically powered slusher. Some of th e dumps were ~~ ported by truck a maximum dis-tance of 0.25 mile. Trucks were loaded wi front-end loader. 
(; 

~~~ A total of 135,000 tons of dump materfal was treated by Dye and Bathrick. The mill heJ ds during the first year of operation contained 1. 7 pounds W03 per ton , and during the subsequent years the mill heads averaged 1.5 pounds W03 per ton. Tungsten concentrates conta ined about 50 percent W03 with some coppe r and iron minerals , and percentage recovery was r epor ted to be in the high 80' s. About 2 tons of 18 pe rc ent copper concentrates was prod u(,ed per month. The mill opera ted 1 to l ~ shifts a day, 6 days a week. 

31/ According to Hobbs: --

Th e mine is an elongate belt of phyllite, str i king northeast ­ward and nearly verti ca 1 9 about half a mile wide, and bordered on both sides by intrusive gra nit eo Th e ore minerals 7 schee li te, wolframite , and ch a l copyrite, nccur in na rrow quart z veins, wh ich form composite l odes that follow the foliation of the phyl lit e . 

W Wo r k cIted in footnote 28, ( p . 73) , p. 247. 



Two such lodes, sepa rated by about 125 fGet of phyll ite were being 
mi ned :in 1943. The vein zones are continuous and the s tructure is 
simple. Minor faulting ha s offse t t he veins 9 and the latest move­
men t occurred since t he formation of the ore. The veins apparentl y 
originate in a small granit e stock in the center of the bplt of 
phyllite. A broad or e shoot, whi ch conta in s Lhe best ore in the 
mine, plunges qe ntl y towar-d the gr anlte contact. Measured ore in 
the mine in December 1943 amounted to about 29400 tons containing 
1 to l ~ percent W03 and ind icated ore amounted t o 9,700 tons of a 
similar grade. It is estimated that about 44,000 tons o f ore with 
an average conte nt of about 1 perce nt W03 lies below the lowest 
level and bet.ween the pre~)e n t work i.ngs anel the (jrafLl te contact. 

On Page ' 253 of the Hobbs report is a descript i on o f th e or e deposits: 

- .- _. ThE.' s eve ins a 1 soc 0 n t a inc hal copy r i. t e, a f e iN 0 t h r._~ r ~; \J 1 .. 
ph ides, and fluorite. Quartz v0 in s are numerous th:roug hout t.h e 
phyllit e belt, but only these within a zone about 125 feet ~id~ 
in t he west '· cp.ntra l pa r~&!'. the be lt ccntain ~-' i 9n 'i ficant q u an~, ; t.ies 
of tungs ten .. The tung~~~1 ,in~r:~d iZJti o n is lir~~ted , rn oreo\j(-~r , 
to that, ~)or~:lon of the i14"A/'t~rtned~~t of the rn<:lln portal of ill.:: 
Bori ;JfL mi ne ~ a 1 1 the ve :ci~/i8~~e southwe s t ern par t 0 f t he dTed 

mapred be i r1(] pssent j a 1 1 y 6~.t~~ b~,.o 
~a ~t<'"1~~ 

F' late 43 (fig. JS) sho ',vs ~~l%~ outcrnf)s of Lhe l artJe r '/pin s . 
Many veins too sma.ll to map were ~tSr?;~dj{1~ many c.+.,:. hers ar e Uf) -

d tJ u bt e d 1 Y c () n ee ale d by 5 U r f a c. ,~ deb r 1 o~ :I'~~~ e 1 a t i vel y con t j n U 0 \1 S 

exposure of the ore --beari J19 veins n ort~<t-! 1f.;~T:j ~V:: r)o rtal is 
due to their being uncover ed i n open cut?,J~'zj-)(~A1d"))a(~e workti1gso 

°C~ '~ _ . , - .f:tJ(.\ °b\> 
1 r H? ITilne worklnqs f,') ll uw two groups of slllV'~ l"'0l~~~ krV'\'Nn 

res pe c t. ively a~; the west veins a nd east vei ns) &¥If.:'~~~~ sepa rat ed 
by 90 t 0 1 3 S fee t 0 f p h y 1 1 i t e • T his 1 n t e r v e n i n q r5 h y 11' r t e co n~. ,=3 in s 
small subs"i di a:CyJ(~i n :; in which there is a little tuntjste n . 

7S 

Men ',io n i:) ma ,je of ~")cme beryl l il a \. \N,j~, LJtmd j n Lhe veins on lhe fl', [P,'I 

J n ri a 1 s () i n t. h evE' ins iN h l c h c u t the 9 --:. a J'l i t f-~ () nt h (? s U l' r:3 C c' • 

The ldrgE::s l iqneo 1)s rock bcrly Ln llH3 H\J dJpai MOu i~ td'Lns ~ :) a r:lc':;cJlli­

t c - C C ,1 r s e - 9 r c11. ned b j 0 L 1 leg Lil1 i t. 1?, )) cal lY rK' n ~ h Y r i t. i \' and lorn p 0 (~ i ' ' 

e s :; ( .. i i ~.~_ ;.1 1 1 Y 0 f f c j cJ S i ,1 r, (1 \l d r t Z, d n d }-; i ::.d . ~ t e . -; h J S :J r j r: 1 t (: L nt r ~ J . i ', ' . 

th(-"\ r.:.h'yl lil (, :'Nhich ";~T,1 rf-?ntly forms d very ldrqc;; rout per-;';l!·,t,. ,,, - -' 
Nor t h (1 ~' U ) ,) r 1 Ci q c c; r C -: , t C:Ll d n f1 1 Y cl ~) t n [ 1 t' ' s t h r () v n (iT t h (~{ t. 11 0; end 
lin(; of the Rori.ma claim':;, ? to ngue or (~;nbaYJnent of qrcHii.tic r,)cK 
exten(!s Fro"" the '!lain body ') f qI'all"i.te ("in Lhe WA~):, i l;!) the i"!l:icJie of 
the ph '/l liU> hf'lLn -~:-)i.s bn-1y, INhj ch " ~i ! Lit, :::al l c i ! the no · i.: ·I(Jrn ho ~i y, 

con s is t ~i n f ,'j rm-~ d 1 t J rn - q r d \ n e rl r c c k t.l l d tis c () Iii f ,0 s r: de', ":, F:' n t :"1 1 1 Y () f 
rr\lc]' o J1 iiW~ pial]ioclase, qrCly qlas~; y ql i ,ir t z, ':Jiid t)iOtl t.('. ] t 
d ;' ~. (-; a r s t () b f' ;:1 i itt 1 e m l) r (.. sod 1 c t h a r: t h e m 3 i n q rem i t f> lTi. i S ~j, ty d~ 
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,J FI GURE 35 . . Topographic and Geologic MClp, Boriano Mine, 
Mohave County, Ari z. 

t he djff(~ ro?nc() is not (peat. ene'ugh t ,j 5l h ':, ,\! that. It is "J d.istinc l-, 
:Lnt :rus~or'\. Th.\s northf?rn ~lr (mite bod y is ,1150 eX~ i o s(~ d al th,? 
northeri c:t e lY] o f thp 700-foot levl' l wh ere it intrude s t. h e ph'v'lli Le 
d s ~i S (; r j (' S 0 f t. 0 n q 11 e s r' a r 1 1 1 e 1 tot h e f 0 1 i ;:l t i on. - - -

Thl~ main body 0 f qrv1it e is fainy lmifc' rf"T1 in cor'\//,\Cj; tl o ii i ,l fl' ] 

t f~ x t u r (' t h r 0 u q i ' 1 i:l r ~j (2 d red :=;, hut iF: (1 r the c ('. r I LJ C f () f U ! f ' " 1 i1 1 ;') b, ' j ''/ 
wi.th r, h e uhy 11itr.: thc' rock ~,hO'llJs :' msijerabl ' v()ri c'\tio[ ', p,:-:'b ..:!b ),/ 
c a use c:l by a s :-; i 111 i 1 C3 : ion \) f ~ 1 h Y 1 1 it Ie.' ,II hie h 'J r=; IV; 1 ,-'j I J yin ~ ; e J '~) edt h f' 
pro po r t i ,:'1 J 0 f da r k in i rJ pta 1 fj i3~: \-~ t h lJ ~~ dar ken s t h (: r r>,:: k . nl(, 0 r r1 : ' 1 t e 
P ri cloSGS [iUfT\,?r ,Y 1S zpn,:,ji th s 0 f f',hylliLf) , mel i!.! , f wh ic. l

, ' : "l J 'C) i':P.t:::i 

rrl J(h lC'e:} Istdll i / ,c, ..-j dr','l r!rd.'Vr (~; .l t 'ii) 'tu rl .:lrk s;_rC'J~~) . Tht? :: r" lr: l t", 

emLj 'jmc~nt n:'rt~, of ~h~: dlvi. ~j (:) , D r; t ~H:: oihFl h <! n:i, has : , '( , ; n,irt n t 

its ,Ln'k fr ' ~:H:'r,]l :,' tcqE tr1'_: ' T ;'ldh 'o,(" " E' fe:' hpd!,; h : '-'lrvl ~\ ( " -'n r ;-ll't>/ 
c. ( )nvi?r~ed t(~ ,.1 r]r ' ~isc'ri~ f~c~\J},:l':"ss l ~ 'l ! i.l'T: ,lr',iir: ;:;C' ,en . i r"s grD:'I-

il'.e, t~('~\~ f C' re, :r:-i)' [f:'f r'ic,~pn t '! '- In (\10 in Nh~ '~ h t'i ( ' 'J ,J'ijP -(, 1' :-

s'tl t tlt1r~ 1 'J '~ '1 c, f 4~1 '1(~ ', ~:") '; '1 i;·)/.; f
r

- 1 '! :-'--" : 1'1( '1" ' .C':i"" (),':t r·it. ' :'!· ~'1 ' 1 .'. ~~ fl . :~.t: ) : ' t ~!: ~ 

'NO l l ::: have: ~j:!; n",,_: t \,,.:> :)'\,1-:' ; [\ t,r i' ' ~-!; r l '-' ~ the F: ' Y; J''', '/ - lr: (; , 

which apr,ear t- , S~-,P:-;: f : ") , ! ),~~; m , Jeri . 

THE ARIZONA DEPARTMENT OF MINERA 
MAKES NO RcPRESENTArJON AS TO THEL:~~URC;:\S 

OF THE CONTENTS OF THESE DOCUMENTS.
RA

,,-- '{ 
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D W· ] · W · ~ -1 ' -. r. 1 _::)on rec:.ognJZe cJ two ':Jls:l.ncl types ot granJ te : 

The B 0 ria n ami n e i 5 in:, bel t 0 f s '.: his t, 1 0 C -j 1 1 Y 1 / I ~ t. ,) l / '? 
mile wirie, that strikes N. 3\)0 to 4 ()O E., riil _s f1' -, '; ; abcut 75° SEe 
to ver t i cal ly and extends for se v~ral miles a~rOS5 the range. In 
the vi c i ni t 'y' 0 t the min e, t his s chi s tis .:j t h ~_ :l : Y 1 ,-j m j ,: a t pd t 0 

bl oc ky gray sla te wit h so;ne s-3ndy phases; aOlJnd :l~-tt_ fine-qr~lned 

sericite and chl orite mark its parting planes. 

The G~ologlc Ma~ of Mohave County, Ariz., prepa re d by the ~ri?ona 
Bureau of M:ne -c; ;;:- j ~', :--i.nb:,d jn 19:)9, cle ,:lrly delinedtE~s th r-: tW(' ~ '; rnHt\,-; ns. 

Th p. o lder is i'J ;-:- r~-'c;d rncriar, (Jrdn~tc awl trw l(1~:cr in r rl1s1vr; is -3: , : Ct'(-?::' '~ , ,:,-

t a cco us granite. 

'N _i 1 s en ' s :i e co ( :' i ~' t ic n oft h e ' J e 1 ns f \.: 1 10 \"; S : 

A s ex~'(!s,:.·,! iri the :' l if1~, the '/(: .ln s ar'p l,)'j (;,; of cor:-:ro s itp +,y pi-~ , 

fY'ade U D o f t"/i) ~_ :) ten c r eV '-~iJ t \ ~v'E- ' i t'/ nC3 r allol quartz 'Jf'i:1S ,:J;:r1 

'~ tringers, SC'p<'l ; , tej b y ~)ch:sl, y,,;J~ h~'l Nijt'\ :-: of a feN f\>,t. t J ,~~ (\ 

'--- I" moT"; h)" t . \~ , !T,j "f tr:(~)rf, ( ' O 'iSl:;'" c~ f twC' veins tr);, :; ' .. 0 1() 

_: r1 C )V? S, 0 r e :-c:: e r ~ , c)'" ! ~~ Y d L 1-::) t, '1/ i d l' ilV i t ~l rn r : 1.) '1 e r \j P;. "" S :.:- S t r : : ,), 
in sC:iist bi:' L"j',; r ;'? _:, ' le3s:, r:' ~ J r ,,~ t_he C C !Ti~'os it(' 10,-3e <: h: _r e b (.>t:'~l· 

(:,nc() \ J:r-l~ '.::r L"j in t" "" 'V:~:'II ' 'N:~ !}:-' o.v >~ :\-, c f ~<\, f '-~i:'t. 

E !~·:"i] s 8 r~ ~ -E~L~-:-;-'J"-'-~:~-----,-~~~' ':~:;-:-~--="~t-, - --t-A;i-l ,-) r-, -c. -:--A-~-i~; :, ~~'-:'-), J-r, ~ "} ;-.---c-' f-,' -1'-/ ::-~~ :;'-.J----_.- ----­

F Ii 1 1. . 118 , f r-, , I 1 - 1 " • 



- ~. - Ore m5nerals in the Boriana mine consist of wolfrarn ~ tc, 

scheelite, an d chalcopyrite 9 together with hemritite and a l i ttle 
gold and silver in unknown form. Asso ciated with t nem, particularly 
in the northeast wo~kings, are some arsenopyrite and pyrite and 
inconsequential amounts of mo lybden i te. CuprotLJngs~_itc is rernr ~e d 

to have be e n founrl near the surface. 

8L 

3'"' / 
KerL'-~ model rath er detailed ~x a min·3ti()n of t.Le propprt.v in lC?36. Hi~) 

stu die s 0 f the min era 1 0 ~-:l i c a 1 asp e c l~) a r e ve r y s i 9 n i f i. can t, tot h .) f t h is p r ,; ~_ -
crt'! a nj the Bull Canyon propertl which adjoins on the nor theast. He sL'1tes: 

3 _- I 
~j 

The Hualpai Mountains in the vici n1 ty cf Bor ia na ccn Ldn 
igneous intrusive s whic~\ en c lose s c hl st and tL:n pL~ty s late or 
phyllite. Th e tungs~.e n deposit "is in '3 slate zone 'Nhj r ~ j extJ:> r1ds 
for sever n l miles dt". c1 is in p1 3(~ es ha1.f ~~le across . The :;l3t9 is 
bordered on eith pr si ole by granj_te and qr~~.e (lne is s . The metd-
mOlyhos e~l ~edirnents have be en cut by (1uab$ ~ins caTry:nq wol fram; te 
ano scheellte. ~i,O 

~~\~ . 
The slate bordering th e ore body at. ~or~~, as s~lown micrr;-

s copica ll ,(, is finely lam i rHted and an int~~J~r:xtu"!'e o f quar ~_z 
and fine mica. The mica consists o f layers~~r1leo c hr C)ic biotite 
interlarn: :'Iated wl th muscovi teo C'c casional p~~~oic hedoes may 
be obsp.rv(:; d in th,::, bioti te surro1Jnrji ng rninutedti~Jri ng e nt nu cle~. 
!\[)atite is present i. n sma ll Jmounts. '""\-t. 0 

I ~ ~, 

~~~ 
T I' t f' f . 1 1 . f fS~, ~ «.". . t -,' 
n~ velns .~e~-,~ (:,sefl lSS1...ir~·l l nq~ 0._ vat'\rO~\,SlZ:, ~ . rlKlng 

N. 300 E. dnd (jlp~' l n g from vprt lcaJ. to 75 0 t. ~S~\.t; flllln(] S 
occur e i ther as ~,ingle fl:d sse s of quartz up to 3 1@ (~ ~[iick o r rp;Jre 

frequen~_~ y 05 a r-jl:-.>tribu~_ed network of smaller ve~~2)'~The fwt'Nork 

may contain fr om ;-; or J ur.; to 10 branches spread o~~.~ thickne s::, 
o f 3 t.o 6 feet. ~~~ • .,... <1 

t) ~ 
On :tare occ asic~ ns single quartz. v ei. ns of mina b le ~dth ,_ire 

found. Ordinarily, however, the v l?i n system as mine:) consists 
of two veins 4 to 10 inches thick sepd r ~ ted by a foot or mo re of 
slate and J Cc olTlprlnie d by sev(:>raJ_ t hin quart z stri.nqers distdbu+-ed 
throu g h the bordering rock. 

The tungsten n;inerals h Jve been f 0 ~nrl alonQ f our ne~rly parall el 
v p. 1. n ::, wit ~1 i r: t h e 8 en i .] n d f'" j n l • 'J e ins 1, 2 , n n -; J :3. r c wit h : n lOt (' 
]r; fr~e t (, f (,2 eh ,-:; tlwr, while vei n 4 is 7 5 t :; JOn fil et c ;: ':,t. ,£\l1 c e n-· 
taL ;) s cheelite anrl 'Nolfr.:1mi+c, a l t~lOugh veins ';2 dnd 4 ,1 pOE' ,lr t o ~a'J e 

rnore pr ',)nounce r~ rn1nerd~L: ]tion Uu rl 1 anrl '"3. '_~!l- her ve in s may OCC 'j r 
to -t he (la st9 b~.Jt 'N~0n th·") f;rODer ty No.S vis i ted (1936) tht~ req"ion 
E' -) -; t o f the ma in we rkin gs h:3' ~ net CCf"-'l"'i thoro'J'.::!hl y explc r ed. 

,,\1nng the (1''2 ~)h (·(.~:c, ;_ ~IP ,:~f,(~ \.l'-~'. ~ ~ f ve1r: UIJ 'l r tz ::::_ Iied f11v p S a 
f -J L r arT r 0 x i m (l t i ::m a::i 3 r~ ,j .:; ~ c-, h, r c. n m ~ ' 11 t in 9 t \.\ f' h 111 q s t f' ;! - 0 '] ~ (H1 ~ c f 

Kerr, r- du l F., TWigs ter'. ,V·,;- ·f'jal. ~ /1 tir;n l !i trl(:-: ',_: ni ',t::rl ~)L)t.(:-,: (~e~. Se c: . 
o f America, hJ~ ("-';u ir lr-::) , » .: '~ r r). ] --L' -· j ·") 4. 
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the mill feed. The vein quartz also contains a small and consistent amount of titanium. Titanium assays therefore are considered an approximate index of the quartz content of the mill feed and in turn of the tungsten content. 

Wolframite and scheelite are both prominent in the quartz veins and occur in disseminated grains or in masses up to several inches across. Occasional specks of chlorite occur in masses of the tungsten minerals. In places, particularly close to the tungsten minerals, fine anhedra of vein feldspar occur. In the thin sections these have indices of refraction below balsam and are free from twinning. Fluor­ite is occasionally associated with the ore. Chalcopyrite and molyb­denite are also present. 

Polished surfaces yield lathl ike sections of elJhedral cryst3~ s of wolframite replaced in part by scheelite. The sche e lite has en­tered the wolframite along fractures and cleavages. Various stages may be observed from incipient alteration of small streaks to areas largely scheelite containing small remnant patches of t he or:gin;31 
wolframite . 

'fliG 
Although ~k#tlalroxy.s pended in quartz, the tungsten minerals are in places int':{~N(r l~l£)~ ated to vein musc ovite. Interlocking 

boundaries betwee9.f:ryrl¥E'i,~E:f$~/)flCfJttNli te. and masses of musc ovi te arF common under the micro~ Nr~p/8rlG>)t'st,"J?rojections o f the rnusccwi te into, scheeli te show sharp, ·~.hV:1lS10~¥\b~S·J//~/f,~~undaries. Th~s i s partlcularly true near the bo rderrI:ffS/M'}/{I:!I?t:OecrF9 the m~ Cdceous slate. Recrystallizatic)r1 of the mic a ~(i)c~~~1'cDE.t?6lnranjed tungste :i precipi tation. rslVrs. ViC,. 

Veinlets of sericite cut the vein quartz. Sericite streaks frequently lea d to tungsten-bear~ng areas in the vein a nd are 
con c e n t rat e d n ear w 0 1 f ram i tea rv) s c h eel i t e . 

In t he interst Lees between sche el i te crystals and alsi, in vetrdets a:-e flakes of brown, slightly pleochroi c mi c a approaching bl ,~ ti.te. Where this mineral is in COl1tact wi. t.h c;carse muscovi te it ar,pear ?, t , rep~esent a sligh tl y earli er anrl differ en ~ stclge of miner~ l i~atio n from the musco'/ite alo nq the wal ls C' f the ve 1ns accomr'c1r,y i n r l t' lf.' 
sericite vei n lets . 

Ore has been concentratej cdo ng t he voins at Borial'd ;rl rJ 
well-defined shoot (fig . 36) estdh li shed by expl orr1t ion t \lrDur;h o lt the mine workings f rom the surf ."l =p tn belnw the se'.j :. :it ~l levc:l. riP s h 0 0 t ext end s for s eve r J 1 h lJ n d ;'''~ d f c: e ta 1 0 n q e a C h ~ t? v (' i , i 1"; c1 i S i () \J n i J a consi 'i erable distr.lnce fa rt he: no rt:) on ea c h lev(J l as t he mine :s 
deepened. 

The maj c r ore distri{~u ti on i s more or les s parall(~l in the 
diff ere n t vei ns o f the Pl o r i )n2 sy:-, t.e rn . The inclinJ~j ", rj of the sr : ut. Is rou ,')f'il y on the o nipr Df 35 0 N. Tsol-3ted p,'1t ch es uf ore , so~n(' Nhat 



..,_._._.- Bu II conyon +-Bor in no -

systern e n clOSHd In 

,> Iote ond sch";! r - " - \ 
L __ . .J Barren vein 

m are shoo t 

['::;»:'] Gre lsen zones 

r.-~ :_~A In t rUSive s toc k. 
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• NO SCALE ·· 

FIGURE 36 .• Ore Shoot at Soriano, Ariz. 

1 e n t ; ell 1 a r in:, h d P e, a r p : r r 0 9 u .1 d r 1 y dis t r ~ L u t f:' don e i + hey s i d e 0 f 
the fll dL !"; n r F' S h '.1 n ~ • T h () r I n :- t i rm ~; c ..... f t h £0' V ,: in ,. bet '.1\1 e en are () i. t h f·; r 
t no t I', j r~ 0 l' C. 0 r, t .1 1 n t n ( ' L:, t. t 1 e t un I) c; t (:-> n t .:' .i I) S tit Y In j n i n q • 

T lie .~~~_:_~_.~1.._.i!J..i:2 i b Clyd (:> r i nq ~.{ '10 '.> : J ~ e d re'd /'If: :; t r~' f : ,', r i : n.J '; . 
(~ n f' i ~) s j c: s t r 1J ct. U r c> i sf ; r 0 ;1, } ;) e n ~ t n ~ h i n s (' c t ion sot t h (> i 9 r , h \ 1 S i:: t r Li -

51.\'C' bUI'lerinS7 Lil: (~L:lte on the vvest. E3rlie r a ugenlik .: r ;·dc ' ".,s o f-
fl l icro c j i ne, qUdYt.Z, c r:.hoclase, an cl alb) t.eN: th oc casion ,: J. (-; C i!r~-if~ 

cry s t d 1 s r, fbi, -, tit e J ~ d m \.: S ~2 v j t e h a ve be (> n s u r r 0 ! j n c; e d by '1 n e 'i. ~~ s i ::.. 
striae, o f f~neI' (ry~,ld~ 1 ;(~~t.1·· ; : Z 'in d dl l..·ite . ~j (." asL! n .j ~ '~) tJ e c. k3 
of wn l fr"1n'1 1 te ar~ a s C) oci3t.ec <'~i'1<~ ,t h F.' biot i teo 

·0.,<. ~'b -/;:1 
Not only r~Js fll) w s 1. r ~ J C 1. '~ /i~;~.f1~Jy~; j.' : Cd t;.ut '.r.e r .)c k ~ ) IS ~) P (~; i 

C () n s i J e r () b 1 'i f rae t u r (::'j • i'v~, ,) S t (-) fC(tlt~'itJ1n~ ~ . t u r ':,,:> S t h , : ~. d p par c n t 1 \I 
. 'i h ' . t ' ..J ~/., ~ .. ,! .... ":"''''' 1 t . , t h.f t ' 

, . ' "~ ~1 • t"'\. 
rJc..comparneo .:, Ie 1r'i i~')C lonin,) 1 ~! (l ''/(,fM..r.J~' 1[.FJ'(~''~~') '" .l ng In : e i (' :';TJ<.1 . . 10[·i 

(· f the gn f: i.ss arp hed ! ed; mc s ~_ of th :.7jLr>C1t (~/dctu],8s art? !lr;~ .... a;''-~ \, ~. 
Th. ", ' "s:r -n ' i c e e\· · 1 ~" n r J p ,.. i t ('j ..l,: ' ~h ' ·"'''''I , a" , 'l ':c: <nr ~c; r I ~"'l-" ,0 gr, ,-:'\' ::',l~. Z I. [le ~;:) ., . J(;fdl . ,J ' j .. 0 . L~ . ' .. ~.,I . V ... :V , "'( .1 . ' , ,, ,) 1. .. . .. . . ,,, . 

i t~· ~ I :' t -+ t.. . .. " 4· · t ~ ~. )-"" -t \- - It ' '/!IJ ' ~':~T: t: . ...: .. f ) , I J ' ...... .,. • +- 1 L ~ r ) ~nen ., ('J 05·, n l,. { I (' , • . or". r3C . w, \' ,1 \ lie !;>Ld 8..r, ',(\ I C., rn ~)-.y [(t_TE:' :l<.. ,\ ,. a . d 

l .. h0se of th(~ intLJsi 'JP d c tivitv alonq t he :;~<Jx.ltr)/c;.{' the , ; , ;:j ~) ::, o f , . VJ.. , }::" ... , 

:1 :f'td:TJ ()roh oseci sedi. rm'nt s (it Rnri ::[13. VI"'" '-::' ~ ... ,' < ........ , "'&" /"j ":" " '/f~b C("\ ( ~ " 
.\'';:IL~:-(~~ ",, "\ ' . 'r . ' T h f' so .- Cci 1 :: (~ rj N e ~:~ 1 e I : P .. ~ \./t-: i r', n: t r (' sen ~ s 1 Z d I tIS'C 1. .', .• '::~ Jt. .1 a ;.,) l e 

w ; d t han d a 11'i1 0 S t ve r t i ( .;1 ( ,; Tl t : II' L1 t i () ; : .'J h i c r, i" x ten d s t h~k ugh t h (> 

rme i s e, rouJhl. ''- ~,.ar\dle1. t " t~' .l c()ntac~ bcl.o'Jeen t he gnf'i ~·j s ·l id t: ~ c: 

mEt ;~ m 0 r ph :, :'"' ( > (4 :'-, (;j i :n (~ n t .:l r y s (> r: ~ s • r ti s a ~ ) p rl r e n j .. ~ '( n n '. ' . I ', : ! '_ ~ ,'W ( \l S • 

bu~ a l ono J bo ut t he sa me lint~ f o r d disl ,HlCf? of ~1 ;)ver ~l l ::'~ J ~I ' l sdr.,r ! fe (~t 
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occasional ~)md .ll streaks contain qrains cf wolframite an '" s.::heelite. The m (-1 t e r i ,j 1 0 f the s e z on e s ell. f f (=> r s but 1 i L tIe fro rn~ } Ie ! nat e ria l 0 f 
the surroundi.:ig gneissic zone into \vh:~ch the tUr19st,en-be3ri!'l<j por­
tio n s grrlde both la~,era11y and lOf1gitud'naJ.J.y, 

It is be l ie ved that these zones represent a concentrJtian of the end--stage solutions carry~.ng tunqst:>n mineralization 'Nhich WJS precipitated along the margin of tl e slate. Here destrlction of :h e O1'1.9ina1 gral~~te 35 shown in thin section is more complete. Quartz is more abu ncL·mt and more defini"'e~y' bar:/Jed. The f:--;ica is mu:.;c '.:,vit.e 
and not biotite. Vost of the feldspars a re repld~ed or destroyed. 
Both wolframite ~no scheelite are scattered in iso lated gra:ns 
th:ough the qu:~rtz ailt) ITiU~;co 'J i.te; wolfrarnit ~: 2xhibi ts {::-vidc~1/' P of 
bein'j the earJier. The boun cL'lri es of ~~.ry'st"lls appear to be con~, I o~.leci by the walframit 0 c rystals rep13cing t~e earlier 5cheelitG Jlmo ~t 
c0lnjJlptely i~, many in!:;tal'\c'0s. 

The Bul l CarIYU)-; ]r,)up 01' seV0!n unpat<?ntpd l o de claims: s in SI?CS. "7 ano 18, T. 18 N., R.l::, 'N., at an ,j;erag0 altitude of 5,3CO feet. The clair;:s 
JTC aeu ssible troi:~ ',:H: Boriana mLJA! by J.:l m·L~es -.~f steep, na..:'r(\V'/ 1':)-30 
(S(?c> f iq . 31). ~~ 

~~ T \.. B 1 1 r, ' , d~ ~c . l . i" r' r, U b ' . ,~. . llle ,U 1 \.Jr1;i,/.:ln =~rl :.~iS were ~l..:-~~e(A 11r~~ ' d!:)()U' 1':)/·,) Y ,,;UT! lJr d19 3!';' , WilUam Bake. Da1tc'l\ [<cb.inette a~~:~~d a tN(\ ~th1rds inU.:rest by pun:}) ,:j:':J:' .'" 1 n 3 'I 1 () 3 4 ::J n ,-l 1 - j ) 'r' t .. d r. rl· ~~. r 1 • .j. - - t + \ r~ I" ~ .• ' < ~ " . ::l 
,-1 _,) or . . 1 :, c " • ..1 In " eJ. rd t •.. " a o'f{"'~ ~() lnl,e.!.GS ,l, ... . "eL.1.;). bor.Jn ..• Mininq Co. held tilE) n~maini. n9 r.~,ne-t~·~~nt. ere ":l'.L. andla.ter aC~1uired the i 'i-' tere~)~ held t-' 'I FL Fetis. :n 1946 FlO '~lW~Mininq CC). sold its :ntere~,t . . \ "'(L?~ Dye and Bat.hrick. Since 1937, one o0-~~ "'-t.:.lai'ns has bee n 'Nork,:'d inter,:'.". bv F~obi!lette or bv lessees. Produ c ti!.:;;'.t·:/:!.ll-:p.).ng th~! years 1941 thrt)uoh 1~43 , , , . . vV' .-:: I''), ".., amounted to aDou~ Jf ) tons of c(')ncer1'+~rat~gttlAt 0ssay':.'li f.'os~;lbly 69 ~~'er -=ent. W () 3 • Pro d u C t i 'J n f T:' m 1 9 S 1 t Ii r (\ u 9 h 1 9~) (; ~~ 1:9 (> tJ n it s (d' tun g s t. e n t r i r~ x; tj f , CO l'H en t rat e s a S '>':l Y <.> d f r ') m 5 9 ~ 0 6 5 ~) ere (; r~ lfJ Vf, 

"b .... O~ ~~\ . . _. a ,,..,\ "ij '1he pro; : (?~'t/ 'Nd~:' C'XdntL)ej n,/ the }'edelOl~g-~P'JU of M1rlf:S ill irj,~ 1. n 1 g ~ 11· • F () I 1 \. \N.l;-l 9 i, S (1 dec", c rip f j n n fr o m t ~ \':k~\1 r e r' .:) r ;. : 
~ O'v1 

' ~ ' he qrdr-j te f:xL'~)~ ed ,Yl the (,) 'lslerrJ ~"~~n nF +~-, .. j ::"""1:.l0: 
.. r .e... I ~ ,,~1.1~ . .... ,1...., . \.... , ..... . ) ·I U 

!. ror'ert y i sin C,)ntd C t 'Ni th r~):1 J.1 i te on arld%\:~' tilt": Pu 1.: C;a [lyon ·:1; :rr!s. The phyllite 1.S in c ),",tact 'Nit!; t.ne~¥ ':ll;,it.e (j':. t>3: ,'F" U .. lt 
fL''IrroW as they con'~ in',)e t.r' the north. Tungst.Pfi ;'r<.;I(-= ~: d;;' "f ~.'l; C··C.t.d ins t 0. e p 1 'f d 1. P P i. ~ I ~1 di. sec' n ,1: l 'I \ J C'J 'j qua 1'1: z \/ e i n ~l, Cl :~) w i r' -= ry ~: t::-J ; 
f e t~ t wid r., t. hat J r e II (' r t he :;:' 1 Y ext (:) n ~j ~ () n S 0 f- t ~ 'i e 'v' l") i :-1 ~~ eft r . B ().f .<'l :' .. ; 

1:1 '2 po sit . 'r h eve '.[ ~ s are r ,~ ,1':-! Ii ~ V P d r a 1 ] e 1 wit. h .~ 5 t T ~ k e t h ,:d : c. h a i )1" S a h r U L t 1 Y f r () n: ~ ,;. 'V' c· t () (l ~'\ 0 F:. i r~ V-; r..' ph Y ~ : itt::' ' \.~ ~;. ~). '-' 'J' :/:<.> L. 
in thE:-' qr.Hi.\ te.:J :::d frri l:,·. T,2 -!;'jl schee 1i t-e , :,h~= 01'E? ;,,;i~)er(ds, 3I":? 
irr~qul ·.Jrly jist:rlhuted lnr.h", q:Ji:\.ctz. :h')]c)PY ':'i b "', rnc<yl)dt~nite? 
d;)0 f l.Jcr; t,e a rc ~i rr:> sen:"i;-; r;; ':0 1" dmo J:I t s. 



Most of the ore production prob.l.bly h~s come f rom 3 vejns, 
each o f which has been developed by 2 a~li t~) t :J an averc1qe depth 
o f po s sib 1 y 7:) fee t . The evH t 5 r;) n 9 e i n 1 erg t h f r () il ' (; b 0 U t 1 J 0 f e e t 
to 300 feet. A raise and a f ew sm.:311 stopes havt: been dr-lven fr cwl 
t he arli ts. 

The aut~lOr eX3mined thi s property duri 119 HII': d,I',; J:id at ni(}ht c· f 
February 18,19:)9. The lC~\Nesr. worklnq is an a-:lit dh ',' .ll, 3:2:') tCl:l lon] V':ith 
several hundred feet of c. osscuts J:Jd a win::: F' s,:li '~ tiDe 4\,' f< ,' ,:~~ def~I" Some 
stoping has beE;-n done on the ndrrov'y quart z vf"ir, . Th: s aJi t h:L) been driv('n 
thIou9h the schist and phyllite into the intrustve Ut"per Cre:', ,~lCf'C'US g ran~te 

de scribed previously under the Boriana minE:' descciuti c n.':-his /vorkingis 
rr.?fer.ted to as t.1,e c rosscut ad:t. 

The granite exposed on th~ property is shown or} the reccn+ly prJ~ted 
Geologic Map of M()h,:lIJC County, Ariz., PIer·dred by the::. ATJ.l! ) f ';-l F1 ', lrcClU o f 
MLnes . ~'her8 is scheelite 2nd wolfrrirnite r-jis:,omiii(-ltc;i ~!:r l'~l::-~; tiiE' s'~'.J~h.'.'J(::")',,:':-~; 

po'nt o f the granite. Hea '/lf..?st .::::once:ltraf·i Clns appp ,:jI' to C·CCl.H' C)Cl the north~ 
we s t s i rl e () f the ~ r\ t r u s i ve • B e r y 1 0 C C i if sin r ' 1 ace s a:i ';~ () c j, d t (1 ,j ~'l i t h the 
qua r t z ve ins; a n rJ i not her p 1 a c ~ sin n i..iI' r 0 VIi 'v't; i n 1 e t s t a .J s rn u c Ii .3 S 3 i n d', e s 
wi3e a~rl not ass8c~ated with any other m~neral. The v isib~e beryl occur rences 
are di~)con:inll'-us ,1n d very sp('rdrli:::.. VJ:'~er,=, the beryl W1S ob~)erved in Js':)oc.i -
a i ion W 1 t h q U ri r l zit iN "'i},,.. c C 1'1 f i. ned t u the 0 \ .1 t e r (' d (:-,F':) f) f tho. 1/ e ins • 

4t.' (.~ "1l '-
Pob~ ne 't .. e )... -) (' mj" ~/o" \~~'~'\~ 1 f l I i f' , 

\ l I ~I,- ,Ie.:) .ll. '~S~r ~f?,rct.-lj,I \J n(rE)C ~CrlS () ('r'C rronJ -i-;l':' q~ldltZ vej. n~:; . 

He state d that hI? observG»)'-JQf~Y.'~"·1S·~ , i)Jg dischdI'Oe d frr,,):',-, (,oncC'r: ~~_rat tdbl':)~) 
. .. " iJ-J.... ... .' '-1 ,"j,~ • '1 1'( iw~...D . ," , ' 
lr1 l;:11 11n9. Most. ,:: f th e ta"l.,,~~~~J4".)~:.}:.:l'J>fi~~'l/ ' 'Nashed d'IVa '.!. ;'~E, rr,5~~/ m il d TaUlC'Y 

irtefisivc~ ,:,tudy o f Lhe pr:;pertyV1fit-A~~1V-y"..,,;QjX,:v~ ,stud ies of l..li c-; m]';-'f?;:,.1l oqic.;·d 
• " • # ~ l;~ .'-.JJ tf:.. I; r u. '>' . 

asppcts ar e v 0ry s-lqnJflcant , botn ()r'dJ,t1l:;:J,1D"'1~~})"e,~ <~y 3nc: th(,) t::(Il'j-il'::'I m~ne wI-lien 
j ' , t h th' L' t Fl·), . u ',' /' aCJolns on .~ (; sou' west. lIe sa t es : i/.::S'/ · I}.{ ," l!'- "r" 

.... DOC~ 1[; "t; ", ~':; .',", , " 

'* 

Vf. "'j" ',/_ "~". , r" 
NClrth of thp :rai n w() rkings at Ec)ri.'l na l'~1'1vI.j:l{j~~~'kn()'lvrl leer 1 t'/ 

as Robinet Ridge whi ch ccn td~ns scheelite. Tun(~y,.ten h.J') been COrI-

e (~ n t rat n d a t t h .\. s 1 f) C d 1 L t y un (.j ere C) n (Ji t i :'HI S C los e 1. v apr.:- C;1 C h ~ n '. ~ d; r e C t 
rna.,pHtic CJ:,yst·i lliza+ l o n. ~";chce1ite ~ s di s :,t-! ~ ;i inate(j thr c: ugh i~~e 

j(yV:,l OU~'. :n-:-,rusi'/ t·, dfl~~ 50 """ (' of tr1e b:";.Jnd,'3.r:,:'s bct:le d~ ore-h~:l:,ilg 

areas drd nC)l'Dre ·,bearinq areas an: cd ti:~:es 1',0 in(:jst'lw,J 3:1--: ir.cecltJl,:1r 
as t o be virtually in'-Hstinouishao ,l(?!n thp f_LetrJ . The (,,'1'dv ·.lPPd:-r::f1'~, 

lTl t-:ga'.;cC'~<c. f("'17~lr' es arc.' ml..:Te C,;~; c,~, ::'(":', ; ; fc : ·js;.J-r· ;J ~ed 'lJ {" , .. , u .:-' L~',>H; 

;j <ld 'n(.I'P bi. , :; ~. ' .' : -: t~;~ J: ·'onsc-,(.>e': ~ +e- :_'I',ri ( 1 ~ L'ck. Tf:'.:" <:,C~I~·{:'J.: -;y--

~I t r C'· ~ ~ 1 : ,- ~) t-~ C ... : (~', .,. : i Q ;1 " I S'.=· . I - ~ .~ ~ t -: I ~:., " j r' :. :', '; .. ' .', 

1"' '7\ r,l () a r; t r I her, {:: r y ~, ~ s "'~ f .~'; r ~ ).: - . i . l:, "~ /. ~ d r r; I ~ ; I, J j ! t J ~. ; ~ ~.\ ~ ~. t .) 

::; y f j ~'1 (;' 9 ran u 1 a;" T , 1 .1 ~_ L - ; 1: ;.;!. (> r c!~.! ' i '. ", ~~ : ;' j \I , r. ' ~ I \ ' : ' , '> ' , 

~ i" ! f ' .... , J..L ~ J ~ .. :-~ 



muscovi.te wl~h s()r:w blotit,e . ;r,t.' bi oL :te )ppear~) to h'--l'jp t,ecn 

destr')yeJ or Cl1teL"rl in a nu;rl~er uf place~:J, some of it even !jo :"J 
o v e r t .) c h l~'!.l-- j t E-' • C C CdS ion ,~ ~ 9 r '1 ins 0 f d C es c; :-, l" Y 1 ir e ,:')-n a 11'3 q a r r')(? t 

m J y b e ~) b s e r v 0 d, d w .i t h C' f (> 1 j spa r s arc' s 1 1, 9 h tty c 1 () U d Y due t c-
d 1 t e r d t ion . A, : t h (' \ !) h the r .1':' k p r (:. h,-j ~) 1 Y C) r.i.-: j ! I 11 I/ :>:.' ~I " a ~ c\ e ci 1 e s '~ 
quartz Jnd cc;r resl) cnd i nqly in () I'f' f(drlspar :rH~L J ~j it perhdPS ,3 qu,clI'L: 
mOrllor'tite, .il is n(;;/ more like a mus( ovlt e granl t(? A (:;~; ('C~d~J~d 'N~th 

bi:Jtite in t.he rock are d few black s ubnv't.,-illic Sf,pcks o f wclf r dmite. 

I n th~n se c tion t he srhe01ite-bedri~g ro c k exh~ 0 :t s lran lJlar 
':lgqregd U s (~f 5',~I'::('lite .tV ith qlJ3rtz , i1ibitf) , dnd iTlllSC .:vit.e . Co ars(?-
qrdined a ll<te js d ~(,i~ )i <3~i :lblJnri;:l nt a.s quartz. 1" r th~Y l asr' is a minor 
c ,~) n <:') ~ i • u e nt, J ; 'I d Tl j C.r' n c 1.i r't pis \IL r l U 3 J. 1 ''I' I C S P. n ~. S t d i :I S r a 1 i ate f n.' [T: 

f cr;iie r b;cL . IC' [dyer c, r'?~ ; lrlcpj hi ;n l JS(' ." l 'd !:' . ~'~ , f -'S(.:' , t Y )(C+ :l c 'r '.tV: ,.i1 
resi1-JJl Spt<:- ks ,'f w,) l fJdrn j t, (,?, ind; ~, a:,0' t\), lt ~'pq , )::dle ~)' , "' f t" 'iF: fres '\ 
a~'J ; ' e ,'4r ,:lIIU; c, t PH' s r, l:eeJjtf:~-·bC'drjn() :' (lC k i : i~) l·.1. tp~' th.;J: , t.he ' []USCo-

v i te qr -Hi-Li t-: . Tr'I P Z' .. ) f 'E' i· -l cks th E' t('fjdZ U (~ '.ld1.L·:' ,1<:;'::,oci ~3t2 j !: :.th a 
s]r ~-"~('):-? rl~ 1<:', Il t't (1'): 1.0 So h~ 'J ll jy r::iCchJ~(J S (ls NG': lj be:: t: X~'r.\~ 1 P.1, C) ;,d 
':rwtd; r,S TI ('-:--e ~ ().-n "(' :l ' ( ;/S', d'; ljr'lP ,dbi : ,:-' ; ,)~ "(->T'!!j ~:,(; it .< ~f ';l be 
k n O N fl a s ;1 S C ; I (> I , ' 1 i +, C - be J r i il q ~ ;' cis ':, r I • :~' I? If i d ~ ) S ' ~ n E' tJ I,: ; ~ ~ b ,:. ~ !.l ~ '. it l e i~ 
in r: --311~n( it a sche(: lite- b';'ir i;--'q rn:c'" Jl(~ ; i<:t f· . fi: .. : h \ ,'~; i.l'-~.l '<) ha l) 

mrl ,q' (~i d~'lite ;if" ll' lr: is 'l o '>~t.i c) r'. 

f~i l)!H E' S 

,' ample P ~" l,) .. 

.2~r C ( j : ~~:.: 

'\; \)3 

N (\ • 
...... -------

l ~;i ;, " / 1' ., .. ... I;> t .. 1 __ 

. 4-
d l , 

(1 1 . " 

0.02 ~ (~,=>~: <' F 0 l'rl . ' T , ' f · • 

1\1 
• .~ ..J .J • 

. 0:: F -:-- ~; ;r~ p ~ 1 e t; f . v::t s ten (~ r t h ~,' t 

N i n 1. ,:> i;\ ~', ~' , J sse u l.'V 0 r k ~ r ', '1 .~ • 



Sampl' 
~-,-

15304 

BeO~ 

Qercent: 

h 1./ . (\,} 'J. Gra " .•••• 

WO~l, , 
!2eE.~enl 

Fro m fa c e 5 0 f f 0 U r 1 Ql;V P r 
dumps northwest. of 
crosscut worki~gs. 

87 

15305 f)o. & It •• It _ 
1/ .01 1. }O From ore piJed at the 

openc\Jt at the southwest 
point of granite. 

1530() 

15307 

Do. . . . 

Chip. 1 / .z:.,; 

r~ r) 
.\-'" . 

. 01 

.l2 

'"1 " . '_.,) 

Fr:)n1 Let's of clumps above 
those sa~pleJ at 15,304. 

From q~'dn i t C outcrops fr om 
to;. of ::1()Unt'11n to 17~) 

l('e~ (> , l'.:i~erly . 

1 h e Tun q s tit (> 9 T 0 U P 0 f J f.) un rut ten t P (J 1 0 dec 1 a 1. 01 sis rn a L ;'11 yin sec . 7, 
T. 18 N., R. L~l W., at. an a v·pr.3.ge 01 tl turlP or 11,OOC; ft>!: t. . 'n1(: cl:l irns adjoin 
the Bull Ca n yon r' r () p P. r t y ~~ t h p n (; r ~_ h e a s L, .oJ n d J r e Cl. C u ><; sib 1 e fro !Tl t. h e B (' l ' i a Ii a 
m~ne rc~arl 'Nhic~\ PCiSSE:S n~ ~~~hc Tungst.i tf:' c,:'}rnp i'\bo' jt ()!1p·-fourth mi.le east o f 
t~(' Bu ll C an'(on.\Norkinq5."11t~1~w()rkin()S on the TlJn'Js~.i~p prrJpert~ ::l~e prob~ 
a01 y one-hd,l f fnJ. 1.(' northea(DJ /~(301JlJ:1P cam! ' .::l t t he"': e nd 0.f J rouqh, WHIG .. iU T'(la ( ~. 
(See fiq . . 3 1.1 Tnp l ) r :) I " pr"_ y);ci.~'1>~1~J hv J. F. Wo n re, Box 2, Yu c~ a, Ariz. 

- I ~~ <'A ''')6 I 

C'Q~~~ ~1>'" 
Thes e claims were locdted r7v~'!;};P).,~, ... ~('t(vE?en 1948 dnd lQSO when they 

were worked by d rv'.r. Wdtel.l. D\J(';f~). ·)j'~·)v,'~e~;Sf;C!=-j mined 0 1(; f or a period 
f'· ~ -1- h , ' . , p -.~ " C S' 7!i"" ~.. A~{ I.. i' ~ , '") '0'" t-o ouout 4 months. liP r .. r') l , r I~Y W, .. ~) (1U'~~.;n 't.:I1.._,~"uy v l ,t. PJ ,,5e,.'... owner un 

Fe brlJ.3 ry 2 ~ 19:)'), arvl ope I'd t ions Nf' r (~ 5 ~~9~f'# . .; l-~l te i. n 1952. A sma 11 qra '/1 t Y 
rn ill ins \ rl 11 ~ d ') n t ~IC .' pro per t y was rem 0 '/ e ~~~~ Pc,~'~"'1<t r e? ~. i ii 9 d? 0 U t 1 O~) l. (\ r,I~) . 0 f 
ore. An estlmdted l CH3 ~. ons of ore trea<ed 16tr~'f;~&-Tlano mIll cJur1iJ~l 1951 
vielded 3,000 pr: ,unris of C.;:)r1 CF..mtrd t es co rILai n jnU~$C:~-y'Q(h.c~nt wo·') > F<eported 
I ':~./ "'lvA ',1-'''' ~ ,,) 
production fro m 1951 through 19~)6 was 137 units ()~;'''~P~'~ '~Er! trioxide. 

~ ~/,",,;) 
.... ;-. 

T h (~ R U 1.' e a U 0 f Min (.?,~) e x () n i 1. ')t; d the pro per t v j n l\ p r 11 1 954, (1 n j ace 0 r \ j ~ r. ~ 

t (J the r e po r t : 

1 un 9 s ten m j n e r ('1 1 i ? (l -\', ion a P f' ear s t () be c 1. c :) ely ,) S S ::; C ~ ate d wit h 
n 1.1 m (~ r 0 U S 'l ! J d r t z s t r i n 'J ,~ r s in a q r pe n 1 e d q (~) • The" 9 r e tm 1 p d 9 e " i s 
composed of fine to c00rs0-gr ained green amphibole. t is 4 to 6 
fe et wide dJ)r1 i ~) tr;j:.:eab]e by intprrnittent outcrops f o r 5.evordl hunjred 
feet. At the prc.'spcct. w0 rkiry):')., the Jedgf' st r ikes N. l C'C.' E. dnd dips 
abo u t 8 (j d (, q :. e !? s L) the s ') u t h . T u ; ~ q s l e rJ i 5 p.r e S G n t. d sse d t t e r c' d 
fine-"gra.l:led :;c.~10 ':lit!:: diLl a :~· ()ne \if the Nol- fr ,-lrnite gr.1!J!) minerals. 

/ 



-M~·j~~; ·-C-~~-~ty --dfi/;r9:Jl:. 
At Copperd/lf', \'ia YUC(;H, alJout :!~ 

miles eafit in the erdar mining dis­
trict, gTeat attention is fH' illg: pn.irl tfl 
(1/(', J\fol,\'bdrtlill (lep()~its <lllil dl. "'-e l­
"plllc'nt:.; ;l:'t~ pl'll\'illg Iiighl~' sali!;f~ ('­
(flI'Y, '1')11' lllinPI ';liizprl ;_il''';1 i:, a -IJout 
(Inc Illile widl' anel (111' ~0 miles long I 
:l lld (J\'('r [IIi:, ;u ' C'a man~-· IO' ;rt til)ll~:: 
h il \'e iwell Illade and the 1J!'opc rtic-s : 
;I.I'C ill \ '<t ry ,':)lages lie d( ~\.-('Iopmenl. ; 
'J'lie I,'r:.tll('is gJ'OIlJl ',:On1Pl'iSE>K-·- siY 
clailll:') alld is owneli h ' ::;;1,<1 -'\' ;1 nrj ! 
~'I - illel', \\-110 Iw\'(\ l'e ce llll,\, ';hJl1ded: 
\lH'm tn I'"ort &: Han-nne, ~ 

Tltel"l'anl\lill grOllp CJl' (hree ('1i.lilYl~ I 
II<I \ 'e -, :.1 ho hef'n IJoIHled to the sa!)'lf; 
jla-rti('s, as well as foul' L'laims uf tll '_' i 
t'rtrjlrnlpl', 



\ BORIANA 
LEWIS A. SMITH 

CEDAR VALLEY DIST., MOHAVE CO. 

Conference With Raymond Dye, and Bathrick - 9- 5-62. 
Maps of the mine showed that the ore ZOBe lies in a depressed area of vari­ably greisenized schist between two masses of granite (The Antler Mine lies in the same depressed area to the southwest). The schist is severely altered especially along the borders and in a band 6-20 feet wide in the center. The schist band is about '500-~00 feet wide. The schist granite contact shows notable shearing parallel to the contact, this being more intense in the schist. The granite is also sheared for some tens of feet out from the contact. The depressed zone could be caused by relatively greater erosion in the more susceptible- schist, or by a graben-like structure. It is probable that this topographic expression resulted from a combination of both. Movement definitely occurred on both contacts. The granite schist contact strikes NE and dips NW, placing the granite on top of the schist on the west side of the structure. The contact dips steeply. According to Dye, the Boriana schist zone terminates against granite on the east end and this contact dips 55 0 SW. A band of intense greisenization follows this contact downward. 

The termination of the stopes on the SW side of the mine is on a flat plane which pitches from 35 to 40 degrees to the NE. This pitch is the hade of the deposit. This could be caused by a pre-mineral fault. The bottom level of the mine (the -800 foot level) reportedly runs higher in tungsten than the levels above. The average grade of ore mined and in reserve, according to Dye, was 1.5 percent tungsten, but the 800 level is higher grade. Dye believes that the hade will intersect the cut-off fault, previously mentioned, in depth. This would be a considerably deeper elevation than the lowest mine level. The con­vergence of the two structures could easily result in higher grade ore than was encountered higher up. The presence of increased molybdenite and chalcopyrite is also encouraging. The zone of mineralization in the center of the schist body ranges up to 200 feet but the strong greisen zone is much narrower. The strong greisen on the cut-off fault is also well mineralized. (A visit to the Antler Mine verified some of the information obtained from Dye.) 

The longitudinal section of the mine indicates several thousand feet of lateral work, mostly concentrated in the greisenized zone in the center of the schist belt. 
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District 

Subject: 

:Hori ana 

DEl- . _.iTMENT OF MINERAL RESOUR,-_J 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date August 30,1953 

18 miles East of Yucca Engineer Geo •. F. Reed 

News Item .A 
~ '%"\ 

~ ~~ ~ 
Dye ~ Bathrick of Kin~If1}; owners of the 130riana Mine & Dumps, 

suffered considerable dama@..-'\"'~O?t-their equipment from a recent cloud-
burst. ~ ~7o 

G ~~ , 
They have been milling a~~~O tons per day of dump material 

and hauling concentrates ,t.o Bi~~f'~or c~eaning and sale~ They have 
a crew of about 8 men ana. have ~~~~orklng on an expanslon program 
to allow screening -and. milllng o~~~t 150 tons of crude dump are 
per day. .A ... ~ 

/ / ' , . '5; -~'\ ~ 

v ~ A:;:-h 
Leasers Dan Harper and A • .D.All~O~~e been reopening the mine 

on the 100, 30 .. 0 ~n~ 50.' 0 _ leve~s~. 'l'hey~~ ,cleaned uJ? an~ mtlcked out 
over 2000 feet 01' ~unneJ.s ana nave m~_~.~J3ome ore In tne Dye & 
~Hathriok Mill ; Concen -~rates are truckeij}~ ... CP&ishOp fbr marketing. 
About ten men are working on the leasefj..~ ~ 

"1: 'm 
uver the mounta¥! in Bull Canyon on t~~extension of the 130riana 

Velns, Dalton Robiri~tt6e and. two leaser's have been mining and jlgg1:tg 
scheelite and wolframite from the quartz veins. Concentrates are 
sold through Dye & Bathrick. 

Eng. & Mining Journal 
June 1953 

~ 
:~ 

" 
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Boriana ~/ 

Cedar Valley 

\ \ 

DEPARTMENT OF MINERAL RESOURCI:.S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date March 25, 1957 

Engineer Mark Gemmill 

Present Activity 
~ 

~~ 7. \' 
~~'\ \1' ~ .... ~ 

T?e ~rincipal ac~ivity at~r1~"ptoperty for so~e ti.:n~, h ... as been the v' l11l11~ng of old mnes dumps ~ ;"~6e owners Dyoo: Barohr·!tek."""'Mr Dye stated about a month ago tha~ ~~ ~ad less than a year operation ,. of dump material left. Altho~~ GSA has not been buying Tung- v sten for several months, they ~~ '~~ntinued operation, storing the concentrates, hoping that m~~~puld be appropriated to 
complete the program. '* ~1 :.Ao .A V " \\ 

It is quite likely that they shut '·~~.~_d have already as the chances of restoration of the buyint~)[~am seem to be diminish-ing. ~ ~~z:.. . 
There is no activ:i ty in the mine. 

\, '~ tV ~ 

~ 1"0 ~ 
~00~ 
~\~ 

0~ ~ 



Mine 

District 

Subject: 

Ot:;w.jARTMENT OF MINERAL RESOUFt_..::s 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

v 
Boriana Tungsten 

Cedar Valley,18 miles by road 
East of Yucca,Ariz. 

Date January 2, 

Engineer Geo. 

JAN - 51~53 
StEpl. Mlrir.RAL n~9)uiJROES 

R OENIX, ARIZONA 

Notes on Marketing of Concentrates and Amt.of Possible Production. 

Msst pf the following was obtaine<! from a conference with Hay Dye and 
Jack~athrick who own the Boriana Property. They are rUnPing the mill on 
ore from the (estimated) lSO,OOO.ton gump •. _, Their work. to date has been of a 
pilot and sampling nature. Theyha.ve leased the mine to Darl-Ha:rper, former 
superintendent of th~ mine, who with Mr.A.D .Allen; is re-opening the mine with 
the intention of h~vingDye & Ba~ick mi,~l their ore ,also. 

. ,.'- v·' ~ ~ ..---
The present mill being oper~1p.d~.Y Dye & Bathrick on dump ore consists of 

an 8 by 15 jaw crusher,screen,r~~~ .. . Closed circuit for crushing, product to 
fine ore-bin. Fine ore, thru 3/16'~~w~~es to Bendelari Jig from which some 
finished concentrate is obtained o~.J<~~ the screen. Fines from the hutch go 
to tables.Coarse tailing goep to a ct~~'Y~~g . screen. ,Table mi~dlings, fines 
from dewatering and jig middlings go ~ ~~grind ball mill and then to flo­
tation. Copper concentrate is obtained ~~tation (4-#15 Denver Cells) and 
flotation tails go to a table.Some finish~O..,.~entrate is obtained from each 
table and some middling is returned to flo~tt~~ Mill capacity is estimated 
at 2 t6 3 tons per hour. ~ '0 ~ 

a ~.""l 
Dye & Bathrick expect to get into steady ~ft~on by summer of .1953 

and hope to produce at the rate of 15.tons per m~~~~40. % W03 concent.'r.ate 
1iC ' ,al or more. Their production lately has be~", "¥:?( a ,ton or so per month 
of average 45% W03. This from testing dump and rundi'ng1'd<i-% through the mill. 
They expect to screen out plus 2 inch material (with sohing of oversize) or 
sink float. In either case,mill heads will be raised and production will of 
coarse increase. Additional water nesessary will be obtained from the mine 
due' to operations of Harper & Allen. When and if Harper & Allen begin to pro­
duce from the mine, mill heads will increase and production of more WO) will 
presumably result. ~ . ... ' 

~ '-l . 
Estimated recove~ ~ "trIO) from the 150,000 tons of d'llIT!P is about 20,000. 

uni ts . • This is based 69(:ffi~..J!ry of slightly less than )# of ipIO) per ton of dump_ 
The owners estimate a ~~:iq(..} production from the mine of at:lother forty to 
fifty thousand units fro~8~~~-place and stope gobs. These figures are obtained 
from mine maps,gov't repor~~~Most of the ore in the mine is in-accessable 
due to caving and flooding ~~i~}ime • Harper & Allen are repairing in the mine 
with a small crew and hope to~/~~roduction in a small way in the next few 
months. ' ~~_'"11\ ~ . 

. ~ v ~1 
~ IO '~~ 

Notes on marketing grade of c~~ tes,and specifications: 
.~ ,<' 1'~. . ' Wi th the ir 

mill setup the concentrates can be ma~~ab8 .. rage ~bove 40% 1ri03 and about 
copper without any ,trouble. The Tungste~5/~~ut evenly divided between Scheelite 
and Wolframite. Copper is in Chalcopyritef, ~ ~esent procedure is to haul this 
in ton lotsin their pickup truck about 420 mi~s to Bishop,Calif. There it is , 
cleaned at the cleaning pfant of Benware Corp., and the cleaned and separate 
Scheelite and Wolframite concentrates are sold to ~vah Chang Co. at BishOp. The 
rbound ~riD incl1}ding a man t s time (three days) and truck cost puts a charge of 
a out '\l>.LutJ. agaJ..nst , 



Mine 

District 

Subject: 

. ~ 
Dt:.~ARTMENT OF MINERAL RESOUh_t:.:; ;;si~ 

STATE OF ARIZONA ' i~;ru 

Boriana Tungsten FIELD ENGINEERS R::RT Jan "~S 0 1 
Engmeer GtV/ ~~i~~ J~lg~~CEs ;1 

the ton of concentra::~e c:arges for cle~ the concent:::: · ~ount to about ·1 
$100.00,also. In other words, the markectl\~"5ost is about $200.00 per tpn or ... ~ 

say $S,o:a:e:e::::i:: ::::::::da::3: sc~~~~concentrate and a wolframite ;, 
concentrate that average possibly 58% W03 ~\~etimes 2-300 pounds of reject ':~: ~ 
that may run 10 to 30% W03 due to slagging ~~the roastingprocess. The Wah .~ 
Chang buyer at Bishop pays maximum of ~~60.00 ~I6~it on the cleaned products .. ~ 

~~O$58 :gg ~~!c~~~~ s N~o:n:l ~~;!a:,.!o~h~~~l~~~\U;~~~ ~~!. ~~e a~~~/~~~~!~e . 'i ..•.•. ' .•. :, .•. ;, .. ' ... :.' .•. ~:~ ... ;:,-... ~"i>".':.,:;' .• 

Dye state s that the cleaning plant is not busy l~e"O~ WaS some time ago. .~ 
(j . ,.A -fJ . 

Sarnpling& BuyingDepot: ~ ~ ~ . . "::~ 
If the government could ascertain that i t ~1(J!~ctical to upgrade lots :;;j 

of concentrate assaying 30 to 40% H03, it is believ~ re:~ t~e capital outlay ·:.:".!.-.).' 

.needed at Wenden would be very small. '!' ;;po ~O . /; 
Wah Chang at Bishop opens each sack and takes tJ"O\. ~ples from it with ',; 

a sampler made of t inch pipe.The pipe is capped at the bOttom with a blunt ,; 
point and slotted on the sides. Wltile being forced into the sack, the pipe is fill -+J) 
ed with a ~ inch rod. Then the rod is pulled out and the pipe is filled wi th conee \~ 
centrate through the slots. The samples from all sacks are reduced in a regular ' .­
ass'ay splitter. 1.veights are determined on a truck scale. 

According to Mr. Winters at Wenden Manganese Stockpile, the method the 
govern~ent uses to sample acceptable grade concentrate is also very simple. 
Concentrate is poured in~o sacks through a stove-pipe like affair with one ,'j 

spli tter slot across t~~ddle which takes out around 10% of the wight through 
one side as a s~mple. ~~~sulting 10% is further reduced' by pouring into 
sacks until small enoUrg@) ~%an assay splitter. . 

If either of thE?')!~V",~ methods were used, the only equipment needed 
which will not already beiavP~~ble at Wenden would cost not over $25.00. In . 
addition, of course, safe, ~~ would be required. This may also be available. 

~~.~ . 
~~~"~ Payment for Concentrate: . ~ 7,A ~ 

Wah Chang at Bishop es~~~the grade of the concentrate, and pays for 
80% of the estimated value ' at on~~~ balance of the payment is made after 
assaying and umpiring,if necessar~'~~~1~ 

~ 0 ~(>D 
Conclusion: <:)0 ~~~ 

Boriana will produce more Tun&J.~t"with or without the help of a buy­
ing depot, but any help alongthat line~~~ll result in more net money for 
miningand milling and especially lower r~~~ents on grade and specifications, 
will result in faster production and great,er0.~r-all production. The mine is 
now being laboriously re-opened. With a liberal program on prices of concentrate, 
the wasteful process. of shutting doWn with attendent caving and flooding · could 
be minimi zed. 

~.~ ... 



· COP Y 
DEPARTMEm '1):t;'f' ~INERAL T''10URCES 

News Items 

DatEOct~ober 31, 1952~_ 

Mine Boriana 

Location 18 mi. E of Yucca by ' road 
, Twp.l'8N,Range ' IS & l?W., f/ 

Owner , Hay/ Dye & Jack BatbrJ ck '{l ' 

Address P.O." Box 1069 

Operating-Co. Dye' &, 'Bathrick own the' pro'..:. 
perty and are operating tile mill on 

Address ' 
dump ere, They .have leased , the nUlle 
to Dan K." Harper .& A.D.Alleii·~ Gen'l 

, ' " ,D~ liy . ~ , ' I<:l:i1gJ1la;n. ~Harp'er . ,was , once , Supt ~ 
P~es. ,. at Borj ana, . j s well , ,known in ~riz tW 

~en1. , l\fgf.\11en is" from ,Alabama. 

Mine Supt. . Dan Harper ' 

Mill Supt. : 1\ , . 

'J 
Principal Metals Tung'sten & Copper 

.~A-______ ~ ____ ~_ 

\( Mill --five 
Men Employed . Mj De --four, more added soon., 

Production Rate Hilling 30-40 tons of dump per 
day,mine must De re-opened. 
Mill, Type & CapacitYJali crlJsher & rolls, 
screens,fol1owed PY 'jig,tables,& regrind & 
fJot.ationo-C .copper from ' middlings, r e -
tabling offlota tion tails. 
Power,$mt. &r:Fype .. . 

Boulder Dam Power it 

Signed GEORGE F. REED 

(Over) 



Present Operati Dye & Bathrick are m~~lling 
dump ore wi·", .. . )ut any screening" but plan t.o 
til ommel ouL cuurbe maLeI iai, Lhen pick qual't7 
f r om oversize and mill all fine sa Quartz 
will also be good mill feed. 

New Work Planned ' Dye & Bathrick will mill 
mine ore for Allen & Harper Hhen it is ready" 
In meantime, & when capac.it:>, i5 a~Gl.ilable , will 
mill dump ore. The mill as now operating can 
handle . 4 or 5 tons per hour of feed It 

Miscl. Notes Seth Johnson & Seth Jr. who have 
been mining nice ore ron a lease in upper 
levels, will probably continue Lhelt lease-; 

The new operators in the mine are looking 
for' 20 or 16 pounel rail and a muie trained 
for tramming. 

, ,( ?,2}Ni;~:'fi ~;'}\t 
~·./t·~···.:f ? 
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DJ::.r"!~~TMENT OF MINERAL RESOURt,;~S' 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Boriana: Copper 'vvorld: Antler Date Oct 9th I948 

District 

Subject: 

Engineer A. C. Ne'beker ,>.. 
~.~ 
~-~ Oper at ions 
~~ 

These pro~~s were visited on Oct 9. 
~~ ""10 

'the mIll and expected to ~ lIng WI'tnIn ten days. Belore 
~t th~ Bori~a, the ~rneg~li~lS. Co w~~, ~ust fi!lishing l:eb1J,ilding 

~tarting on the B?rian~ d ~~y wer~ going to mill some ?re 
i rom the Tungstenl te rrnne \rr .... ..ar~ Waugntel. 5 men workIng 

~ "t- '*' 
, '~~~ 4;;-, 

The 60pper World was dl'i ving a.~@;~~l in to cut new ore found 
'by drilling and were in 750 f'ee~o ~'b .... men working 

G {:<\ \.~ o 7. ''te 
~/ .~ ('~_~o 

frhe Antler was still on the devel0~~~Jage but not shi pping 
• -V01.~ 

).. 



P. Jix, Arizona, 

CHAS. A. DIEHL July 1 8;1946. 

ARIZONA ASSAY OFFICE' 
~ail: P ~ O. Box 1148 815 North First Street . -;.' ~ PhQne 3-4001 . 

'RTI F I ES That samples submitted for assay bP-P,t •• t l\U~ral Resou rel';ls -contain as follo~ ~on of 2000 Ibs. Avoir. 

ARKS I 
SILVER VALUE GOLD " VALUE~' PERCENTAGE "'f\ ~ 'i) 

~."y i~ '<{{~Z \f\t"l TOTAL VALUE .. '. ,. . .~ l J ' ~ 
Ounces Tenths 'lie Ounces BndthsijiiVQcij.,V%J Of Gold & Silver (:GrPPER WoO ~ ~ ~ ~ REMARKS 

!·,1.alt8:L1. aU,.lJj p; • . .... ~ ..• tt.. TPa·~e ~~"tl •. 3$ .17 

. :.t.. . I . ==========================~ 
30·.00 

$--------------~ 

.. ,~ 

., _"'- _ ____ _ ....... --....:.!...h· •• __ "· - ... ~ •• ~ t:~~~ 

809 De 
CHAS. A. DIEHL 

ARIZONA ASSAY 
~QiI: P. O. Box 1148 815 North First Street Phone 3-4001 
:RTIFIES That samples submitted for assay b)l>ept .el Mineral Resources • contain as follows per ton of 2000lbs. Avoir. 

VALUE 

r1'~ 
ARKS I 

SILVE;R 

Ounces I Tenths 
GOLD VALUE TOTAL VALUE % PERCENTAGE 

Ounces Bndth~~3~~ 00 Of Gold & Silver DO PPER WoO 'Z 
REMARKS 

.01 i .3:5 2 •••. :. 6

1

, •• . 5

1

.·, ,,SI-.. ---+---t-----------"-

Tr~ ~e . tJ . 

, 

,} 
..... 

." 

.36 .21 "': 
:,.-

. 1 ~$l11al1 . dum~. .... 

0werend. · Tra~e Tre .ce .36 .1'7 ) 

Aa~sm all dum, . 
-l1Pper " ena .,3 .01 $. ~35 .36 .20 Ii. 

.31 .16 
.. ... J 
3-1'7 center 

dump Tra)$ 

.: .. ( 

'. 

I 

Assayer ARIZOmy OFFICE 



< i 1 \ 

f~bl~HRI~b fXP~RI SfRVI[f [~. 
2521 EAST OCEAN BLVD., LONG BEACH, CALIFORNIA, U. S. A. 

• 7'0 7SDK/"~"" '(7 ~ 'V~ 
~"Ot1;If!J /J~rA . 

/)LPT t'JF /'?"~Ir~"t 4"~J'II~(I~J 

t"j)1I'I&N~1( FleIJ, 191~J:' /V'J£ /9.P,NJi,a'lI(,f~ 

J/ ~ -.' 

EXPORTERS OF" ENGINEERING EQUIPMENT - TOOLS - MACHINERY - SUPPLIES 



. _-- ---- ._- - --- -_._ ----_.-
~ 

.~ OF unw.: BOBIANA:=·;:'; 

·OBlBATOR Jill[) ADDlIDSS: 
DATa: . ' ., . , ) 

S/l/44 MolJ. dorp. of Am. 
w.n.Muhds, GenMgr. 
Kingman, via Yuooa i 

I 
I 
I 

i 
I 

I 
i 

t1vj 
tl/~" 
, I /Ifft 

~ .1 J 14ft( tt 

\/, . 

OOUNTY~ MOHAVE 
DISTlUOT: 

. MgTAr1;j; W 

,I 

HDlE ST.fl.TUS ::z 
; Dl\.']$: 

I.f 1. A\~!1 ~. a.~", 

c~· J~~'_/ $/I.t!Ui'f-" 
(. -,.c.., ~ .... 4Ut LHr.!"~t ,,, '4,., "''-
~~ .. ,l.cNc. 

THE ARIZONA DEPARTMENT OF MINERAL RESOURr~~ 
MAKES NO REPRESENTA TI("\~' '. " " ,- . i: ':.' i" ' : . '/ \ ; 

OF TH E (Of"l! r)' J T ~, (' ( ! ' , '," :.: i. ;(,., : . : i' _ ·l ~ : !L:: , 

----~--~---. . -.. ---.--~ ... -- -

""1" 
.. 

BORIANA 

w 

Mohave 8 - 12 S 18, T 18 N, R 15 W 

W. H. Munds, ¥-uoo&- unclaimed 10-4-46 '42 



- }J ,; 
t1h~ / William D. Lindsay W./ ' . Contractor 

2521 E.Ocean Blvd. 
Telephone 314·43 Long Beach 3.Calif. 

, I 
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~ Sull canYOn+Soriana ~ 

/ROBINETT RIDGE 

Barren vein 

Ore shoot 

Greisen zones 

Intrusive stock 

,:- BORIANA RIDGE 

,
. ,, - Boriono 

. ', ' , ---------
Vein system enclosed in 
slate and schist. 

SECTION 
Looking southeasterly 

- NO SCALE-

From "Tungsten Deposits of the United States" by Paul F. Kerr, Geol. Soc. Am., Memoir 15. 

Figure 37.-0re shoot at Soriana, Ariz. 
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FROM GEOLOGICAL SURVEY, BULL. 940 I PLATE 43 

Figure 36.-Topographic and geologic map of Soriana mine, Mohave Count-y,Ariz .. 
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DUMP~ ORE 

HOPPER 

26" BELT tONVEYOR 

RECLAIMED SPRAY WATER -------...... , 
12" X 42" TROMMEL 

r-, ______ ---Jl + 2" MiTER I AL 

- 2" MATJER IAL 24" BELT tONVEYOR __ ----. 

". 2 MEN HANDPICKING 

t I 

HAMMER MILL ~ I MAGNET FOR SCRAP IRON 

WATERtSPRAY ! ! 
~ X ~ SCREEN WASTE HAND SORTED ORE 

SINGLE-DECK, VIBRATING I ~! 
+ 3/16"- 20" BELT __ ---' + !-

a" X IS" JAW -CRUSHER 

CONVEYOR 20" BELT CONVEYOR 
- 3/1S" J 

J 1 
FRESH SCREEN 

WATER I SINGLE-DEer VIBRATING 
-r----WATER ----..... 

+rr""' -- 3/IS"-----L~----- + 3/IS"---....,...--,. 

2" SANO 'PUMP AKINS 

! 
HEAVY-MEDIA 

SEPARATOR 

-L..-_
S
_') _D_0-tRFLON E I 

t t 1 FLUME SINK 
I 

3' X 6' -tCREEN 

2 - DECK rBRATING 

~---------~ 

FLQAT 
TO WASTE 

14" STACKING 
CONVEYOR 

~-------------~~~~----~ 

NOTE: 

See 
Figure 35 . 

Water- recovery system is comp I i -
cated and not shown. Three pumps 
pu II water from various leve Is in 

the thickener, to be distributed to 
various parts of the plant. 

Figure 34:-Flowsheet, - Soriano mill . 



See Figure 34. 

4'X/CONE 1 -7AESH DEWATERING 
DRAG CLASSIFIER ... 

! ~ rl~~ 
, JIG 

, ~ ~ 
OVEHFLOW 18 STACKING 
WATER TO. CONVEYOR 
THICKENER ~ 

THICKENER 
WATER STORAGE 

6" DOR·CLONE 
L..-__ ..--___ SLIME .. I 

TABLE 
CONCENTRATE 

DEWATERED 
PULP 

2-COMP. B:ENDELARI 
26"X 26" 

~ NO. ·J COMPo 

CUP OVERFLOW 
CONCENTRATE 

t 
INFA-RE'D DRYER 

I 

WASTE DUMP 

FRESH 
WATER 

SANDtPUMP 

FINES OVERFLOW 

SCREW CbNVEYOR 
FOR DEWATERING 

NO. I CONC. TABLE NO.2 CONC. TABLE • 
7" x i,t ROLLS 

HAND-FED 

2' X 3,fMARCY 
BALL MILL 

L 

MIDDLINGS CONCENTRATE · 

.- I 
20 MESH OVERSIZE 
SCR~EEN I ----

2" SAND PUMP 

UNDERSIZE 

TAl LING COPPER 
FLOTATION CELL + CONCENTRATE 

TABLE 

~ 
MIDDL.INGS ~ W03 

TAILING CONC. 
TO 

WASTE 

t + ~ 
'TAl L·I NG MIDDLINGS CONCENTRATE 

~ 
WASTE 

• , t + 
MIDDLINGS CONCENTRATES 

(.WOLFRAMITE) 
(S.CHEEL ITE ) 

. (CHALCOPYRITE) 

INFA-RED DRYER 
~ 

B1N 

~ 
ROASTING AND MAGNETIC 

SEPARATION AT BISHOP, C·ALIF. 

Figure 35;-F lowsheet, - Soriano mill. 



DUMP. ORE 

! 
HOP.PER 

~ 

MILL FLOW SHEET 

BORIANA MILL 

r__-----r------. 50 TOR E BIN 

26" BELT C,ONVEYOR 
! 

9 X 6 JAW CRUSHER l ' ORE BIN 

12" )( 42" T.ROM M EL 1 

~ +. 2" HANDSORT 

! 
2S" BELT CONVEYOR 

24" BELT CONVEYOR_~r+-+-,-I_I/4,--" 3' X 6' SCREEN 
j>. 2 DECK, VIBRATING 

WATER SPRAY - 3' X 8' SCREEN + 3/16" 1-3/1~1 I-J~4" CONVEYOR 

SINGLE DECK, jV_I~16~IATING g.8N!lt6R 100 T. FINE ISIIXU' 26 11 

II ORE, BIN ROLLS 

W~STE ! ' 
BELT FEEDER 

FLU M E -------.11 
_'l.~' +1/16 

rs'Xs' 

THICKENER 

3')( S' SCREEN 2 DECK +"':1 
.--.J.--- 4'X4' CONE~-------I DEWATER 

SAND PUMP 

.. DRAG CLASSIFIERl 

JIG, 2 COMP. j O,VERF" L, OW ( WATER) 
STORAGE t 

FINES 
OVERFLOW 

2S"X 26" BENDELARI WATER 
, , TO 

DIA. i . 
WASTE STORAGE' 

ISu STECKIN,G TANK 
C·ONVEYOR PUMP 

SCREW 
CONVEYOR' 

, FOR DEWATERING 1 _ *, OOMP. 
U~...;..;...;..;. ! cUP "0. F. 

HUTCH CONC. 2' X 5' MARCY BALL MILL 

~ 
DRYER 

, , ~ 
,O.S. 20 MESH ' SORE EN 

u.s. 

#4 TABLE 
I FLOTATION OELL 

l! MI DOLI NGS 
TAILS Ou CONC. 

I WASTE 

~ " 

1"X 7" 'ROLLS 
t 

TABLES 
(CLEAN Up) 

! 
CONC. 

l 
DRYER 

t ~ONO. 

MIDJLlNT.:srE ~}NC,----------------'. INF!A - Rr 

TAILS BIN 
TO WASTE 

F fgu re Flowsheet of 'the Dye and Bathrick m:ill of Soriano mine 

Mohave County, Arizona 
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DUMP OR( 
. ~ 

~OPPER 

~ 
26 BELT CONVEYOR 

RECLAIMED SPRAY WArE R - . .... --- - - .-----.{ 

I 2" x 4 2' TAO"" MEL 

r
---·--·---- . ______ J "'-- -~. ·-~:" ·:-JE A I AL 
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. Mine Bori ana 

~E't __ ATMENT OF MINERAL RESOUR,-_.J 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date August 30,1953 

District 18 miles East of Yucca Engineer Geo •. F. Reed 

Subject: News Item ~ ~~ I 
~~ -

Dye c% Bathrick of Kin~~ owners of the 130riana Mine & Dumps, 
suffered considerable dama~~ , 00,t.their equipment from a recent cloud-
burst. ~~7a 

Q~~ 
They have been milling a~~~O tons per day of dump material 

and hauling concentrates to Bi ~~~or cleaning and sale. They have 
a crew of about 8 men and have ~~~ orking on an expansion program 
to a.llow screening -and milllng o~~~t 150 to'ns of crude dump ore 

~ ",,"'\ 

per day. /" .~~~ 
v ~.A~h . 

Leasers Dan Harper and A.jj .All~°.R~e been reopening the mlne 
on the ,1 00, 3 00 and 500 levels_o 'rhey~~ cleaned u~ . an?- mucked out 
over 2000 feet of tunnels and [laVe m~_~~ ;~ome ore ln tne Dye .& 
Bathrick 'Mill. Concentrates are trucke ~i shop fbr marketing. 
About ten men are working on the lease.~~ ~ . 

"1:~ 
uver the mountaOn in Bull Canyon on t Re ltPextension of the Boriana 

Veins, Dalton Robin~t 'l;e and two leasel'shave been mining and jlggirg 
scheeli te and. wolframi te from the quartz veins. Concentrates are 
sold through Dye & Bathrick. 

,..' 

June 1953 

! 
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District 
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Beriana v' 

Cedar Valley 

DEPARTMENT OF MINERAL RESOURCl::.S 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date March 25, 1957 

Engineer Mark Gemmill 

Present Activity 
.A 

~ .. >::,\ 
~ \' 
'.f;-r. 
~s. ·e ... .l 

The principal activity at~~~\Rtoperty for some time has been the 

" milling of old mines dumps ~ "i~Fie cwners Dye& Bathrihk."'"'Mr Dye 

stated abcut a month age tha~~~ ~ad less than a year operaticn . 

ef dump material left. Al tho~~~ GSA has not been buying Tung- "~ 

sten for several months, they ~~(~~ntinued eperation, stcring 

the concentrates, hcping that m~~ (~uld be apprepriated to' 

ccmplete the prO.gram. '1'91 0 
..A v",;;, 

It is quite likely that they shut \~~\"'~,d have already as the 

chances O.f restO.ratiO.n of the buy:ing'~j~am seem to' be dimin.i.sh-

ing 0 .. ~ ~ 
• 0 \A" 

c~ -v ~ 

There is no. activity i n the mi nee ~'~~ 
1--" c:;.. ~ "';p 1J -r;,. 

e~~ "va ',I-

\ 

( 
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Dt:.It /ARTMENT OF MINERAL RESOUFt_.::s 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Boriana Tungsten 

Cedar Val ley,18 mil es by road 
East of Yucca , Ariz . 

Date January 2, 

Engineer Geo. 

JAN - 5 lf5~3 
5~EP'f, . MINr,flA/.. i'l~~H!URCES 

OENIX, ARIZONA 

Notes on Marketing of Concentrates and Amt . of Possible Production . 
1--

. Mpst pf the following was obtained from a conference with Ray pye and 
Jack~athrick who own the Boriana Property. They are running the mill on 
ore from the (estimated ) l50 ,OOO .ton dump . - Their work. to date has been of a 
pilot and sampling nature . They have- leased the mine to Dart-Harper , former 
superint endent of th~ mine , who with Mr .A.D .A11en; is re-opening the mine with 
the intention of having Dye & Ba~ick mi,ll their ore , also . 

,'ir ~ ~ ___ 

The present mill being oper~~~y Dye & Bathrick on dump ore consists of 
an 8 by 15 jaw crusher , screen ,r~~'~ closed circuit for crushing , product to 
fine ore-bin . Fine ore , thru 3/16'4~';1' j:~es to Bendelari Jig from which some 
finished concentrate is obtained o~~~~ the screen . Fines from the hutch go 
to tables . Coarse tailing goe~ to a ~~~~~ng screen . Table middlings , fines 
from dewatering and jig middlings go ~~~grind ball mill and then to flo­
tation . Copper concentrate is obtained ~~tation (4-#15 Denver Cells ) and 
flotation tails go to a table . Some finish~O~~entrate is obtained from each 
table and some middling is returned to flo~tt~~Mill capacity is estimated 
at 2 t6 3 tons per hour . ~ '0 ~~ 

<>. ~ 1~ 
Dye & Bathrick expect to get into steady ~~~on by summer of 1953 

and hope to produce at the rate of 15 . tons per m~~.~~ . • 40% W03 concentrate 
120 '!?'5Ft or more . Their production lately has be~" ~ a ton or so per month 
of average 45% W03. This from testing dump and runnfng1~~% through the mill . 
They expect to screen out plus 2 inch material (with so~ing of oversize) or 
sink float . In either case , mil l heads will be raised and production will of 
coarse increase. Additional water nesessary will be obtained from the mine 
due- to operations of Harper & Allen . 1.vhen and if Harper & Allen begin to pro­
duce from the mine , mill heads will increase and production of more WO) will 
presumably result . ~~ , 

Estimated recov~~~W03 from the 150, 000 tons of dump is about 20 ,000 . 
units . This is based o~~~~ry of slightly less than 3# of W03 per ton of dump. 
The owners estimate a ~~~~ production from the mine of another forty to 
fifty thousand units fro~~~~;1b.n place and stope gobs. These figures are obtained 
from mine maps , gov't repor11~~~Most of the ore in the mine is in-accessable 
due to caving and flooding ~~i~~ime.Harper & Allen are repairing in the mine 
with a small 9rew and hope to~~~~roduction in a small way in the next few 
months. . ~ ~ 4_ 

r...<~ 'u'\ ' ,/:'4 ' 
.~ /o,,~~, 

Notes on marketing , grade of c(f~e ·tJ I tes , and specifications: 
Q ~ ~~ . With their present 

mill set~p the concentrates can be ma~~a~arage ~bove 40% W03 and about 5 .% 
copper Wlthout any trouble. The Tung ste~5/~~ut evenly divided between Scheelite 
and Wolframite . Copper is in Chalcopyritef ~~esent procedure is to haul this 
in ton lotsin their pickup truck about 420 mi~s to Bishop , Calif. There it is 
cleaned at the cleaning plant of Benware Corp. , and the cleaned and separate 
Scheelite and Wolframite concentrates are sold to Wah Chang Co . at Bishop. The 
rbound ;t.rin inclllding a man's time (three days) and truck cost puts a charge of a out 'tj>.LutJ . agalnst . 
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FIELD ENGINEERS REPORT 
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Page 2 ~ 

. \~ 
the ton of concentrate. Charges for clea~~ the concentrate amount to about 
$lOO.OO,also. In other words , the mark~~~~ost is about ~·2 00.00 per tpn or 
say $5 .00 per unit of contained W03. ~ 0 'to 

f(\"f~ 70 
The resulting products are a sch~~~concentrate and a wolframite 

concentrate that average possibly 58% W03 ~~I~etimes 2-300 pounds 6f reject 
that may run 10 ~o 30% W03 due . to slagging ~~~-'\t~e roastingprocess . The ltVah 
Chang buyer at B~shop pays max~mum of ~~60 . 00 ~~ .... tih~t on the cleaned products 
above and price goe s down a dollar for each pe~'C~t.?(\under fJO%. ,ie for 58% ,price 
is $58.00 per unit. No penalties are charged o~~ ~bove and no assay charge. 
Dye states that the cleaning plant is not busy l~e:o" fi~ WaS some time ago. 

. a ,A ""P 
Sampling& BuyingDepot: . ~ ~ ~ 

If the government could ascertain that it ~i(It~ctical to upgrade lots 
of concentrate assaying 30 to 40% 'W03 , it is believ~~~ the capital outlay 
needed at Wenden would be very small. ~ ;,p 1("". 

Wah Chang at Bishop opens each sack and takes t~O\, ~ples from i t 't~ri.th 
a sampler made of t inch pipe.The pipe is capped at the ~ttom with a blunt 
point and slotted on the sides. ~ile being forced into the sack , the pipe is fill­
ed with a ~ inch rod. Then the rod is pulled out and the pipe is filled with conee 
centrate through the slots. The samples from all sacks are reduced in a regular ' 
assay splitter . 1~eights are determined on a truck scale. 

According to Mr . 1.vinters at Wenden Manganese Stockpile, the method the 
government uses to sample acceptable grade concentrate is also very simple. 
Concentrate is poured in~o sacks through a stove-pipe like affair with one 
splitter slot across t~~ddle which takes out around 10% of the wimght through 
one side as a s~mple. ~~~sulting 10% is further reduced by pouring into 
sacks until small eno-qg@)~%an assay splitter. 

If either of the~~~~methods were used , the only equipment needed 
which will not al ready beiavP~~ble at Wenden would cost not over $25 .00 . In 
addition, of course , safe, ~~~ would be required. This may also be available. 

~ ~- :.p? 
f ~~ v,... A:?';: Payment or Concentrate: , '?! 17A ~ 
Wah Chang at Bishop es~~~the grade of t~e concentrate, and pays for 

80% of the estimated value at on~}.J1l~ balance of the payment is made after 
assaying and umpiring , if neee ssar~ '~,\"~;'. . 

~ 0 ~:'::1 

Conclusion: ao ~~ 
Boriana will produce more Tun~~~~~with or without the help of a buy-

ing depot, but any help alongth~t line -~~~ll result in more net money for 
miningand milling and especially lower r~~r~ents on grade and specifications, 
will result in faster production and greatett1t~r-all production. The mine is 
now being laboriously re-opened . With a liberal program on prices of concentrate, 
the wasteful process of shutting down with attendent caving and flooding could 
be minimized. 
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11<.J\ 'e : t1 :; !l I '{,<' n 1){)ll ri ed 1(1 till ' :-;il!l'J l ; 

)I:tr li ('s, : I S w e ll <IS [1) 1) 1' da i ll1 s u( til;,' 
l ' r! q l C' nL,'r, 
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COP Y 
""--...I:wPARTMEm ~t:'" HINE~AL 

News Ite~s 

Mine Boriana 

Mill Supt. J 

~o~;". 
~ ) , If f), • . \,-~ " \ 

V 
Principal Metals Tungsten & _ Copper 

\( Mill --five 
Men Employed Mj ne ---four, more added soon. 

aay~U~¥n~ ~~~r-~iji~~_6Be~~d:ons. of· dump pe.r 
Mill, . Type & capacitYJgw cruSheS & rolls, 
screens,followed y 'jig,ta 1es,& regrind & 
flotation of co~er from middlings, re­
tabling of ,flota ion tails. 
Power, Xmt. & T"ype . ,',' . 

Boulder Dam Power. 

Signed GEORGE F. REED­

(Over) -
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De:Pjw.. ;~TMENT OF MINERAL RESOURtd.:::-S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT .. : .... 

Mine Bori ana : Copper World : Antler Date Oct 9th 1948 

District 

Subject: Op er a tions 

.,>.. 
...t?~ 
~, .~ 

Engineer 
. .. 

A. C. Neb ek er 

<rl' ~ 
These pro~~~s were visi ted on Oct 9 . 

, ~~-Ya ' 
At th~_ }3oriana, the ?meg~~ .. , . Is . Co w~~, ~ust ,fi nishing ~ ebuilding 
the mIll and expected to ~~'{b lI ng WI tnln ten days . BeroTe 
~tartinQ' on the B?rian~ d ''2! ~~y were going to mill son1e ?re , 
1 rom t he Tungstenl te ml ne f(gTQ~r~ Waughtel . 5 men, work Ing 

~ ~ 9(\ 
' ~.-Yro. .z 
.~ v ~ 

The Clopper ' World iJ1 as dr iving a~$'i~~l in to cut new ore found 
b y drilling [;)nd were in 750 fee't'o ~~rnen work ing 

. , Q,.~"~ , c.. ;l. \~n 

V ' ~0~ 
The AntleI' vras still on the develoAA;~tage but not s h i pping '" '~ (\~ • 0).. .. ~ 



209 De 
CHAS. A. DIEHL ;~~~X' 2_A::.O.~:. ':6~ ;;}_ ~. ,.J 

ARIZONA ASSAY OFFICE . \fj6-if' u/?,'r 
Mail: P. O. Box 1148 815 North First Street Phone 3-4001 

:ERTIFIES That samples submitted for assay b,Dept.of Mineral Resources • contain as follows per ton of 2000 Ibs. Avoir. 

I SILVE;R VALUE GOLD VAL~E TOTAL VALUE % PERCENTAGE 
MARKS Ounces I Tenths r11Z; Ounces Hndth~ ~35~ 00 Of Gold & Silver ~() 'P'PEli WoO'Z 

REMARKS 

oentrates 
.3 $. 92 $ ~35 ~ of dump. 1 41 01 2:.86 

-
131 dU!~ s iewa - . Tra )8 Trs ee • 31 .17 . . -
BS~w~'i!P .2 TrE oe .36 .21 
e 1-Slna11dum P. 

~ 

lower end. Tra ~e TrE ce .36 .17 
e '. 2-sma11durll p 

.3 01 $ . .35 .36 .20 rr_upper -end ~ 

e 3-17 t oenter 
TrE .31 .16 dump Tra )8 oe 

--

I 

---

30.00 !s $ ____ ~ __________ _ 



PhoeniX,. Arizona, . ',. , .. " . .. ;Q~J j ~ <A~' > • CHAS. A. DIEHL July 2;;,lt-46 . VJr~ v:.~> 
ARIZONA ASSAY ·OFFICE·,· 

"..\ " .. .. 

815 North First Street ~ ~ Phone 3-4001 

:ERTIFIES That samples submitted for assay bP pt .of Iv l nex,oal I'tesources -contain as follows~on of 2000 Ibs. Avoir. 
, ~~~ 

Mail: P~ O. Box 1148 

MARKS REMARKS 

=====.=====' ===1 =====================--===========--==-==J _ _ ::::::::=-=========\.:..£.=J=.,=;v,\=:"==== 
is $ 30.0Q 

.'. ::"yo, 
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