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Advi$ed further develepment to mine to depthof850 t ander,tIling 

, ~ ,. 

was in progre$s (See extraat A. and B. ) S~t.",ce of' e€)un~l"Y' was much 

higher than at present when ore was depos i ted •. 

I 

From Report November 19; 1913. 

Blue Buek (#5) had! been found. undergro'tmd on;Ly, on the: 40Q' level 

which did not extend as far north as the 11-6. '-

Ore now developed by 850't level. -Estimate,s of ore reserve~. 

154;600 @ 0.05 .O\U~, 1.2 ' oz. Ag and 3.5~ Cu. 
! 

Note additional tonnag<e of low grade ore wh ioh eould not be wprkea 

with profit. Note C. 

Apr11A27, 1914. NoteD. 

Estimate April 1, 1914, 

AgO ~.~8 is $.58 and 1.51ieoppex @ 14.5; per pOWilg. M1nem(6)tly 'opened 

on 9th level (850') a!/.dintendtosink. 150' to the 1000" level. 

Repor.t for 1914~ E .. t:l.:rna1ie of ore reserves June 1st, 

@ Same grade as above. 

Shaft s inking from 8f)O to 1000:' ~tarted in Febltuary j 1915. 500 t level 

extended under "#6 ore body but found no ore. Btoping toena. of 1913 

was all bY , shrinkage but tl1ea,,istarted to eut and fill in. the wider 
, . ",-

stapes. Note E.New hoist installed. 

Annual Report for 1915. ore reserve Ja.nuary l~t, 19l6, 235,000 tons 

@ !'h 61b 'cop:t'er with 0.05 oz. Au a'ndl.2oz. Ag. 

Annual report for 1916 ROpe1!l8y rebuilt during year which, reduced 

production. 
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Op~ reserves at end of 1.16 

Au. and .l\~~ , ez. :Ag. F1 va main s~oo"s 101' ore ~evel. op~d to depth ¢If' ),;000' 

and sl1aft going down to laOO·t level. 

Annual report :for ' 1917. Produe-tion 3.1'l~ copper but higher on gold and .... 

silver .$2.40 and 0.06 oz. go~d and a.oo ~z. silver. 

Estimate of ore 536,800 tons which was probably too high. 

Average grade 0.05 gold, 2. oz. silver and 3.10% copper 

Annual repert of 1918. Proved up 0re on 12th level and st~rted long 

s outh drift on 800 ·r to prove up "Blue Thunder and advanee!!to wi tbin 

400" of shoot. 

Estimate of rese.rve 4"10,000 tons at '''J;l,~ of year @ver 2.8~copper alld 

· 0 •. 06 02:. gold ' and 2.00 · oz.. 511 vel'.". 

Produe.tion for year 1918 contained only 2:.7'71' copper but O.0S~ oz. gold 

and 3.5 oz. silver. 

Annual report of 1919. . ~stimate4 res,erve at end 61' y(:)~r .:)90,000 tGns . 

with a.6~ eoppe:r and 0.0'1 ' oz. gold and 2.S ,oz. silve.r"onJ.y loW grad*, 

ore found in -Bille ThunQer Shaft.5tarted sinking to 1.13150' l,vel (14th). 

Annual report of 1~24.Sink1ng conducted below the 1400,' level (eee 

diary and le~ter) Rework -'Ie shoot, Shaft s"flnk,i in 19&3 to 410' level. 

Qre developed on 300. and 400' levels with faults at the north and south 

end of the shoot .. Oxice and earbona te ore found on 300' level but ore 

does not appear to extend much above that level. On 400' level there 

is 500' of virgin ground to 115 which should be prospe~ted. I.ater ore 

was. found on the 5th level and mined GO.t below where it bad · a. width of 

3" , length of 40" and over 8 .00% capper. 

Sha:ft fi,ni shed to 1500' level wi th 40' sump by May, 1·985 amI 1530 ore bol'Y 

found in September, 1925 with averagewtath 14r aOO 3~ ~.E)pper but gold and 
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By Decem.bex o.tl,~25 the 1530 hfid beenopeo.ed fe.I' , len~tb of 9Q' 

wi tbwtdth lO~lt) " and 30; copper and low gold and ~1l Vel'. 

In 1545 found basic ore badly b:foken upwlth O.07pz. ge.l,.~:. .tiel 
• M : .-),..:. 

2.00 oz. silver and 2.5~c()pper. ' Ra1~ed up and found better' ore in 

place but badly fractured and faulted~ '58 ~re body was developing 

well 'at that time and produeing 3$ copper ore. 

In September, 1925 the winze beiow HS30 had a depth or :3Z' en~ 

averaged 3.44% copper while on the 1500', level it Jaad developed for 

a length of over 100'. 
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II APril: ,2?\ht 1.\l14:t ' 
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, &J.~nt o..A .. S.OO-.:.. \ \ 
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Dur'~ng t,:J6 past -few months lOU h ', ~e ef)_ll kept.. ~dv.ood '. 
r !' ~ ', • 

by"eekl.y ~~PQrt3 £'1 'Qm .Mr. W3l.ke·r and. 1n7S.1f -' . t._ g,~ pv~ 

-e!wam,arlz:e the so 409, ' 
- .'1 

'/ 
411,1on Qf the min~; 

1 ! 
: .. 

The purp~e3 of tJ:Us H ' ' l'.~. hf,lw.-v'tll". ,tst-Q 

lopmftntB aud to sh$w in. _ ,.,U the p~s.n\ , · e_-
. . . \ . -' : 

', I 

mQlt'~ partlcula.r ly 1n ~egv~ \ t.:o . on ~Q'$G'~» 1lml 
~ \ ' ' 

out.loOk ropfu~~epe,rat1Q.ns. i\' 
! 

2.765.166 1bs copp.r.'.fh& av'erag_ ~on~nf", -of ~" , Q-NJ PQl' t,Q1t w~:s 

.0466 QE,S. o:f (}old. l.OS 030$,. of' f)il~l"',and ~_rr~uop-p~~ wltiohj; 
I; I 

OA t.he" pr~iee,s of me L6ls pravaiUng t~OugllOttt U ';: year. ,.pt a 1\ 
. 1\ 

g~8s Y'ttlue O,t' ~:1~.23 po,,.. tGn. the aggregate g~1 ,~ 'V~1ue :$t ~ P1"O-

$.lot.ion being $486.~38 ,.49. I ~' } , " -l' ' 
{ , ': 

Nove~ 19t..b, 1915~ I made a ",epw't. \&f the B1U$~J;,1 
, , , ~~ " , ,-

- M1ne to tJle a.r4 , Qf D1lffl.et-QPe,. estblat.1n& th$ ' '';''''If:" J'M8n.a a:e- they \ 

exi-ated in t.h.=: nine -on Boy.ber 1st.. ~1nClt t.hat ' ~t.., ~' mlntl nile I 
:t, - \ 

pHdu-eed 10,082.53 tons G_t O"J 43'9,,11.1: •• G9,l4.,Jl'1~._~9~ .. 30 -oZ$~ Qf \ 
, I, \ 

S11ve'r, and 766.12'3 powtd.3 01' CoPPtv-l"". The l\V~"~~ ~'Qntent ;(i)'!' tltt:S J 

OR per tQll nas I).en .04-a6oza. Gold" 1-.-32 ~CUl;o , ~tv ... ", and :..,e%fH:i9:PfJj;t. / 

1hfJ r.:at'~t values of GtlP}).l- :and sUv.r haft, "ani 1()Q~ stD. •• NQy_~e~i { 

1913 than. <.turing the a.vet-age of 'tone ,.~. and t.Jr PQ$-8 valu. eotluu;R.$41 
'- - I 

-m the ore 1Il.nt10Bft~ ab~V8 .. as Onll$la .. 30 .~ t.tn.-.Ut.RQ~ 1n 1'.t. 
, ,'I" ' , 

, !I 

o-t JU-t.al e.entent.sl t , was "~lJ a 'trJ;fle ri,c." Ulan the a.fj~aGe ::~ 
'.1 

.11 ore prod.u.~ 1n . l~l..3. i\ 
I. ' 

.;"_ TM 51 __ 11 liUne WM-elOdd tiqa, &l~.t ea't1mtll ~lng . 

t~ tho latter purt Qt Deoember'. 1913, and. Ap-t:Nt~"'ll~r' w .. ~~.itce4 ' .tl \ 

~~::);<~. 8"1. 1D · F.~I. uu. ~· io +l,OO.i .... ·peJillt.1 

", 
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f' .... 

,/ 

in ~dareh., and a to as te Qf Vf~ i ting Oll'~ !Sbfdng WO~$a" h4!at.-.d 
i 

and shiPP0G at apr roxi1.ua.taly ISO tons P$,r day .. 

The fl&u:r:-.s quoted abo.va in r~&ard to Yal.~e and g",a..~ 
, 

of ore are 1nt-f)·resting. not only as 8hQw!n~ wb-at. ~e minD h.~ 
.\ .. 

f"uture :)ut-put.~ro the best. of my knowl6-dl1_., nQ f1)tt(tmp-t W~ made 
) 

in 1913, Qr s inc~ tha t time, t.;o gOugfl out tti~ 1," !Clfr PQrtl()~ o.f 

the ore bodies,. and t.h~ pr<xlu.etions "p~&.8ent. tM. ty@~age l""\ln at 

mine llta tor-ial as broken in t .. ,he stQ!~e..s I and apPf"4)lt1 ! wly the 

and. from wh1c}1 W~ shRll largely draw Qur r..r~(1t.tct:1on. . It is trlf1~ 

tha t there are c,6rtain portions Qf thtt mUle f~om. wlU~h a similar. 
on:)..y 

grade ~Jf ()ra CRn b(l) obtained/by selective B t.QfJ,pll6. :Ol-~ ~:Jy 6ori.ll'lB 

I 
\ , 
i 
I • ! 
1 

f 
f 

1 
{ 

show' that both in tonn:A.gfl an.d quallt.y o1"Ql'f}, the .&t.lm~t.e 01 J 

reserves !;Jade by me tQ ltr. tUttle in ~F~1J'lia:rr~, 1.91~" ah{l aga;bl in I 

the e" t1ma te ."h1 en I "",dec r OJ;' the Ilil'f>o M,l'S 1. liQVi>lO bop. 19111. ....ft I 
consorva t1 VE). and have so far. been In.stU'1.ed. by tnt} I."eHul ts of I 

operations; and :t i'lwther b~J.ltJ~· tJmf~ the &st.~te Iilttt1:e 1n. this t 
i 

alSo conservative, and approxlmat,(')ly aecura.t~, in so far,> as 

accuratr" knc)wle<ige 18 available at .pl'tllsent. 

E5TlMA'1'E OF ·QRE ~fiERVE$ 

A.ccompanying t.hlsuaport. 'and J'ormt.no pa.,t"t of it, are twa 

blueprints of th., Blueb811 

of the samples and m-eum'"&mantsahQWll in -\b.tls. hlueprlnts. "QUt 

from sueh w.orK as we bave beon ablf1w eheck up we. 1"e·¢l f~hat ~. 

; 
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i 

f -
'I 

! .. 
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Wb4, t.e is. an acoura. Wand oare.ful Engi~ j ; !md that th& w~:'k 1Jh1,~h 

he has don. can be •• H}~pt6d w.lth tull~<mt'de3G.$ .. 

The r ·l .rst Qf the: Bl:tl6p.r1ntS 18 a S:3Gti.Q:n f)f th~ ' ~1a:e 

(ex.c6ptlng thenol'thern pwtio.n),. ahQw1,ng thn lJ0t'k;l:qa in d.t.ail 

as of· Apr-l1 ls,t.,. 1~14, andth~ various stop~s, d~itta)' .~$.1,e6,at .'" 

co t.ra. The s topee andd~1ft.s a~e all <1~81tsnat&d by numh8~s~and 

you will note t~a.t sln~e the laat plans G.t' the mine; were macle Wfi 

have entirely . alte~ed -the system ·()f MIlling ~ 'nUl'lloot'~ thtl Q.r~ 

i~s . workings. Bel1Gatorth WfJ w1ll UJJ,e the: n~w figur@s WhiCh we 

bel1~v{~ tob-e' m.U6-n .a1mpler aud le'S5 Qont'us,in.ii' t...han th3: old m~thQ4 

Qf dasignatlnr; . the Val\'10l~S p-@rti0115 of t.~ I<dM .. . 
:.,,' 

The R.e?; sySU'ID. liW.y be explained · as follow::n 

-
no'rth 01' t...~() Dike.? lies Qs1l.1elous and. tt~j~t <1etJB.'~ J.Ql-tlon . 

of the Blu<}c.oat .. Ope n odywhieh we now eall !fNQ., gu. We thlnk 
I 

well to differentiate ootwetm,tl'lfts,. two QJfa ~,t.t}1l1. aa, HNo. .. 2" .1$ 

much .lowel'" in £~dG thttn. I1No. 1 1-1. the ','/ldth Gf~J:"$l.$ leJioS." Q,ftd. th. 

eh~,~t.er is mO.{:l'e slllell)lU1Rlld distinctly d1!:rt.f.eat-.. 

TheOl"6 bOdy f'ol'Rerly e:alled tJ410 S<ru~n.' we n'Ow ~~ll. 
i ' . 
. ; 

TheQre body form€trly called n 410 If0~t~ n '" W~ now ea.ll"NQ·,.,4-. 
'\ . ~. 

The B.luewck O:r'eBod: we 4.llU 118&" f,j~. i 
I 

Th~' Blue-bell CreB.Qtiy (11' clevel.oJ1HH.i} .. ~'~ll t-e ·ea-ll_d ' ff}tQ.($itt .. 

In d'ta1pa·t.1.ng the st@'p~'~ ami vt!W1Qu~ /WO:r.klng:$, Wf) \1$~ 
i : 

three figures • . F&Fins'tancn, "420'l .. "'9Z0 lf 
.. t,f,$O~. e-" .. :rh.e fl~et 

rigu,re refers to the ltJvel. buutd1af,ely ~lQW '.~~~ s·t,ope. i'ilt; . se,cQu 
" . 

tlgu.H ro.ters to the ON bGQ.l && sp$'01f'1.4 ~f •• . ~« third .t.lg\U1e 
. • /I , . 

is a · .z.1'0, ucept. inea.G8.o~ ll'$.1&8:8, , ... s~~. ~ otl\e,p s~~1al 
'i f . 

lJOl'k, ·· .Whleh .8 wUl d.es!&nate as It..lil. ·t"~~ !.w. A taw .O$erttr8,' 
I . ' 

studyot tile blao.pl"lu.t. 1neonn,0ctiQn with ~ts \/.XJ)ll\nat.i~llW'-Ul, I 

bellevt~ !lake a~lt.hfuJe de8~t1QnS q\-~lte .~l~~·~ ~ndtbe,. w111 M 

., 



m~.ch lees confusing than tho old cOOlb:11'Jat..1on. ~f' n~e,3 a"nd l\um.~~nl,s1J 

which war0 l'r6qu~ntly wiXf~d up EtV6fl l>y the Hine: Suvep1nt~6ndent" 

The 86c;ond blu&pt"lntrepI"6S6nts a. sectiona.l ~5say pla,n €it 

the m,ine, as far as thl~ hfi\F. been m.ad~ upt,.O da.te~ X ~egr(~t to 

st~l te tha tit 1e far from being compl.6te, but t.his work is UQW 

progress 1n£ steadily, and 1 t is my intontio.n t.ocom:plli"i~ Mia 

assay plan as soon as possible, bring it up tQ dat~n, a.nd keep it 

up to date at all times in the futurf). Uany gi' 'the Msay:s H,howl'l ' 

-

in the past hy 3~r. Carman and Mr. ' T:r&r'..gove. un.d~t- the direction of 

Mr. Bennet.ts and }.!,.. ,l;·aiksl"" . r amo of the Rsaalis hq\v~ r080ntly 

been Il&de by I{, l'. 'Whi te who only uegnn his work on Ma.l~ch 15t.h. 

In many portions of th? orca hOdlfHJ,no assays at. all llave been 

posted ~ . ~ 01 thor. 'ben':ftUfU' these have been lost." or . the $SJiipl~a 

were never takltn~ or els8 booause they ave 8Q incompl.ot .. f) an to 

be ccmsld~red ~ntirely untruflt .. worthy. 

Qver the old records, and believe that we aha.l1 be, &}>le t.<) t' 111 

in some of the.se ·bl.~nks, pnrt.ieularly at 1?Q1ntswh6l'~ tlU!} Qre 

has been fltoppd ,out and additional 8at'1plln.g 1s i~P\') f;m1bl. " Else-
-

where we shall reC01!liro~n6e ttl new sampling of too min9l" and comr" 

plate the asn:ay plan t"rQm the new rtH~·oJ"'ds. As t..he mmtp11l'1g pl"O

eeeda I shall have each res ;.-.. lt noted up on tbft U"AP$_ and from 

tlm~ t .. 0 t.ime will send yoo r~vlsed blueprints b,z-inging th,6S.& 

roanl t.s up, to t.h€: 18.-81. lrlilU1.te . 

The system. employed on th0 pl"6'sent assay plan is as £01-

lows.: The points at. which tile assays WQr. tak()nar:0 1"(1lpr68el1t.~d 

by small c1:rcl.es, :r~()m which a line is run t.o the. t"Gc;):rd of tAle 

sample. The flx-st f.18ur~ ropresents the width: ()f th~s~pln 1.""1 

feet. CUni'oetunately \hls does not l"ep~68ent thu w1.dt.:.h 0;1,' . the 011"e,.). 

The second figur:e zaepre:a&nt.a the ·Qlmces Qf gold p4.1l'" ton. The 

third. f1eul."'{t reprtls~nt8 the ounces Qr el1veli" r..er ton, and the 

.fourUl and f1m'll rig-ups represents the ·pe·reentag6 of eop,ElJ .. r .. 



, •. :.,. , ' I" -: . J< 

As mentioned above, the width of tho OPe is flO\ In:a.toate,lll b>y th$ 

width o.f the s~le~ Tnfl, tCJ?m6Jl' Sllpe~1n"l\&mtA &t. t .he B1Q.ftb.ll 

only in rare In8tanO(H3'S~1'>led the f'U.l1 wld.t.hot Q" deYeJ.Qz;,o;,d" 

and 1n faet they rarely de:veloped the fUll. w1,Qth of Qr~ at. . 'l'Q' 

O11e pOint. The d~lfts Wlu.11l hac1l\ wldtb of flv.t t.~ ~1x. f~$t;J 

w1 th Jt0 eross-cuts or drill-holes run. out trom the W'all~h ~ucl in 

many Inst..Qnees we 'now i'lad 01 breakIng into th$ walls t.llat. tbtl, 

ore has a .d:dth of t.en, ·t".lve and 8Y6n aeve-nte8n : •• t... !Xl fU.t\~lI'& · 

as we go 1l1ong "'$ shall endeavop to <i~velop the .fttll width Qf tne 

0l"6 bOdlos; at t.-afrt at freQ.uent. intervale. 4~d W~ ~hal18&i13;ple 

theso in seetlon$ fot" a. compos! te resul t" li"epl""8~n1". lJlgt.he · full 

wIdth of th~ ore. 

In eal.culat1ng th6 tonnage I have peraGR-.uly, InSQ :tar 

as PQssible,m&asured the· width of thE' Qre bld.epeRden:t.froR 'tile. 

widths. posted on tJ1.e plan. In some cases, wh(n;"~ th.e ()re apPGa~e-d 

to be of un i form 
as 

grade, I have 68 t 1ma t64 t.he full w. idthj 9f tlltl 

grade re pre sen ted tly t.ho ~gsay. F.:ls6whore th is grad~ bas been 

reduced by means of hand samplfts Qr approximat.e al1Qwauee.. The 

estimates of tonmage and values are, ther8tore, ru)t ab$Ql\lt~ly 

fixed n.or accurate, but I be11ev& that they we as aCe1.lrate $1.$ 

pres(~nt knowledge will permit, and that tMY are lmifo.rmly conser ... 

vative, and as th~ sampling and assay1ng prQce~de, R.dd1. tl-omd. 

revisions of the ~8tL'lat.;e will be !tade a.nd !()rward~u t,Q you. 

In the fQrm&r rf'tPQrts which I mad.e on the mln@, I a'UJWla" 

. . 

ore was 3.5% copper, and that .. the gold and sllv~r had an ave:rage 

valu('} Qf ~1.50 per tQn. -I have now be'enab16t.o 1mpro-ve ()Jl this 

meUlo.d somewhat, and . ha.va e-stlrlll&t.ad eaoh blOG:k of ground .sore of' 

a different value J ~IUHH:l ant-he available RSSayS, and :O.gltring gold 

at t-20. 00 per . 0&.; all ver at 5S¢ per. orr.. ; ann CGPper. at, 14. est pel:" 

pound. In making tl\~~e eatblatas I ha.ve made lUHt of a ' gQOcti many 

assays which arB .Dot posted in the plan, and also Qf th~ re.eor(1s of' 

ore mined and hoiste4, trom th0 var1Qus st(l)J.)6s. 
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( Page Six ) 

In considering the pr.esent -e·stimate y'o:u ,wi-I-l nQte , ttl1~.t. _ ' 

the a ggregate t.Qnnage est.imated in the )Qitl~ M .S 1m.}1 C,Qtls1d~~a;bl" 

Ulcreased. ~nd now a.mQunts to 190, 720 t()ns~ as against U4,-6()O ~ 

estimated lJovemb~r let, ' 1913. Th6 1lt~-reas-e1R_. ProQab.l~ Ot9 ; ~Q.lmt3 

to 13,000 tons, and the inere~s6' in PQsltlve and Highly Prollabl. ,ot"~ 

accounts fo~the dif'fe!'~nc(f, }lamely, 23,000 tfms. AllQ,!:, the·'S·ft . 

increases are du~ to the increased widi .. hs of variolls o.it@ DQ(lies as 

proved by the work don~ dur-1lli.:; the las t . foul' months. DlU?~J.ag that 

time we have not d~vGted any money t9 fJxplQ-r~tlQl1 pr-Q~r, nor ha-vf> . 

we discovered ' any new 'bQ:dies Qf or~, or any substantial 1nr.r6"aal~$ ill 

lengths of orc <;hutes,. but we have proved., i'or 1nsta.ne~, that the 

w1dth of' '-the ore body at 930 is 't .. en feet. lnst.e-ad Q;f. f117e* fi.f.$ pre

viously ostimat.ed, · and in many otber plac.ea we llave been. ablQ too 

develop a dd1 tloAAl width. In nearly every f}1ace whertl we- -bavtl · 

carried .on deve~oPmGnt.8- &lOIlY, theaellJUls, the l'e~ttlts ha;y:~· b·@,{tl) 

successful and f.maourag!ng!O ~rhe one exception is t~he · NO. 5 (IU'tle ... 

buck Ore Body) where it now appears tb"9.t Gur ore is l ower e;l'ad~ than 

expected, and the tonnage of pay ore is doubtful. H.ow~ve'v; IcannQi

say very much about this ore body one way or tho other, until We ' 

' cut same on the 250 lev@l, as 1H~ hope to dQ in t.he C CUli"S& Qf tne . 

· .noxt tw 0 01' t hree mQn ths. At' t Q r th.'\ t We'J shall he. we . some ~ .. eo~t-e 

dB. ta upon which to base our 0stima tea. 

At t..tle pt'llaeni time we are st.art,ing aga$.n to txplore the

No. G (Bluebtdl Ol~O Chut.e), and Wf) have eV~fry e.l(p6'Qtation of -f inding. 

S, valuable ore res~rv~ ~i :thj.~ point •. the re~ults of whlch will bee 

recorded in due cour-fH7. 

~S·i: .. . 
~~~ 

.,.: . 



ORX R $S . ·.ER.VE ~ 

'!'he 0-1"'6 t'GS&1:yes 0t: tb~ lUueooll ~U.n$t I otblat,e a~ ·tQl+;"&, · . 

ft.$. at. April 1st. 1914:--

ORE BODY SECTION 

. Above ZOO' L.eval 
NO. 1 300 ' - 400' 

.( BLUR· COAT) 400 t _ 500 t 
(fJ.OtJ'l'B RND) 600 t _ 600' . 

600' - 700' 
700 t 

- 850' 
· 5 ' Below 80 

AbQve200 I Level 
200' - 300· 

NO.2. 300' - 400' 
(BLUE . c,OAtr} 400 t _ bOO t 
(NORni OF ) 500' - 600' 
(DYKE MOST_ 600· - 700·. 

LY.) 700' - 8150' 

Above 600' IAvnl 
NO.3. 60<) • - 700 f 

<410 SOUTll)700· - 650 t 

Balow 850' 

Abov~ 250 1 Level 
250 1 

- 400' 
liO.4.. 400' - 600 f 

(410 nORTH)600' -700' 
. 700' - S50' 

NO. :; 
(BLUE 

BUCK. ) 

liO. 6 
(BLUEBELL) 

Above 400 · Level 
Below 40:-" 

IN BINS &c ----------

TOTAL ----

BROKEN POSITIVE 
I 

- ..... - .--~-- --..... ----... --~ ... <11111!'~--...... ,--- ... 

------ .... -- ---------- iOOO -". 11, lOOO ~ &-1-
- ... ------- _. --------.... - 10'00 @ 10 ' a _, @ 0 
--------- --- ... ------- 1000 ( .10 " 1 . :.~< ,'j) 
19500 ~11 ------.- ---- . ,o00 . 10 : ... ;.,--~~~~: . 
--------- - .. ----- ... _-- 7500 · ~ . '9 .. '.~.;.i;:~~·~+k· 
---- .----- --- ..... --.----.. -€iOOO " .- 9 .... ----.... ~.-..:.~ 
--------- ---------- 5000 @f lQ. 4()OO· @ tl,:o 

100 @$12 -...2.000...&..$J.,o 3000 t \0 .... - .......... --~ ... -
--------- .6000 @} i ll. . ------:- .......... ... ~-, ... -""' ...... ---
... -------- GOGO @ '\l,14 5000 ~ $11---· ... ".._ ....... --
--------- ------- ... - .- --------- ' @500·· ~ ttl .. 
. . ... ~ 

.2fSOO @i;,14 ----------
1360 {S1:~a2 - - - - -- ----
--------- 3000 ® $l~ 
.-------- 5500 @ ti12 
--.,. ... _---- .. -, ---~---

320 @$ 9 ---~--- ... -;.. 

_._-,------ --._- - ..... ---.-

------.-.-

~------ ....... 
6000 @ $10 

200 tjf12 - .. . _______ ... -----. -- .- ....... _ -~-~-:-~' ...... 0!IIIIIItt 

12420 @ 45500 @ 
$12.35 . t lZ.80 

SU )i~ MARI 

so~oo ~ 
11",4~ 

&.2000. ~ 
$lO~94 

I . 

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

ORE npDY BROIUl!N POS I i'IVE Hl·GH1.,tY PUOP.ABLE !I!Qf~ ~ 

In Bins 
11 (ll~ue Coat, South) 
#2 (U ll. liorth) 
{/3 (410 South) 
14 (410 North) 
Iff, · (Bluebuc.k) 

TOTAL 

20~ GOO 
li60 

100 
3&50 
~20 

12420 

ffiO·AAaI. ... ~ 

20000 ?~300 
.--.--- 29'000 
12000 8000 
130,00 1.3000 
- .... _ ..... ..- 2000 

43500 aoaoo 

mASsBt >:>1 ,.'.' ~.., 

1..8000 ~'P.0 .V > · ' .. 
lOfiOO ·41950 

8500 2S'oeO 
- .... ---. JQ'3$O: 
lti'CXOQ 1 1;) . : ." -- ". 

520()() 1901#0 .. 
: 

~ 
~ 
~ 
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'WORKl1f{j, ~J~!1?M~%·:~"D fUT~ r~B.~ 

T.h~ methgd of op8l"'Atlng ~b6 Rime lB,. 'to my mW" •. e!t'"~at;lJ 

l:mpl",oved, and t,h'e rCHHll t3 arftal,nos:h~wn by t.h~ ~o$ ;tadur1~t~~ laC't. 

j\ two months. In plaCf~s W~ h4\V~ s'tlbsti tuted fot' shr1nkAge .t@ping" ·t.htJ 

n'.~thod of "cnt a..nd 1'11111, wh1ehms manyadvanta.ge'S Whtll1~ 1;'h~ ~t'e 

'bodles ' a~e wide a.n(l the W:Rl.l.~ bad. W~ t'Ave b~6n to cons1<l:~t""'b4~ ' ~Jt""'· 

p~nS:f) In preparing the .mln* for tbis syr-:tem, Qut it 1$ n,Qw. :beg1llnln$ 

to operate si;;eadi1.y, and givec;ood results. Eleewh..e;l'." , w@s~11ic_ .... , 

til'rufl to stope by shrinkage, wh1ch~' whert the (We chute. will p~:rmt~. 

is t.he ehe~pest methodo! b.r~ak1.ng and extl"'a:cting Bluflb6U :~or~, . · 

Mr. Wirtz,. t.h6 n-ew Snper·lntelldent.. has take.ll, hQld of the. 

mine with an ftxcellent spirit and p16nf:.Y 0 :1' push. He i$tfi$6n.ti~lli., 

practical romero, andspeoos ~l great part of hia t111(lt unde~gX"ou;n:d,,, ~t. ... 

tlng the most. lV('')rk PQBBlble ou.t of h~B ~n, and t'or~ IDot'I't part,., nEt 
.hasemployed Q new crew ,JJ/ flfJW J?Qr'emen ~~nd Shift Bosses. ita ... rft:sulttt. 

Qf this are re:f'lected ~y tM working Q:Q.sta ... whiqh! .!~el ¢&nt~ent· 

will improve steadily. In Februney, wi th .QIUy 12{)9 t ,Ol1;S ~;h;l't>pe4, th6 

~ost ,was naturally n1gh,-tZ.34;;; fil~lu81Vft Qt' tr~1ght. In, U~N~, . w1tn 
i:.· 

3528 t ,on$ shipped, the ~()gi .ha.d fall.e.n tQ$Z. ost pOt' t,pn, imtl.ns.1ve (){ 
'1~:· 

freight. Ind1:catlons are that April will show an e-ven be:ttat" ~$i&ul.t. 

After this month we firmly expe,ct to han4'le ,6,000 tonsop bfttt.e~ P'Ol;" 

month, and to keep 'the entlro 'CO$t well below ~2 .. 00 p~r t~Q11_:iO Ill ' :t)'d.$ 

connection it Iil':'l.y 'b6 int~roatln&. t.o note \;l'"~t t.t~ 

wf.\s ~; 3.38 per ton, and ti1nt. tha .best mQn'th {"Acord was ,Haade 1ft N Q-v(nl,i:l:)~J'k. 

wi.th aCQst of t 2.62 pe.1:" t.on agtdnst 1)591.8 twn ahippe{l. ,We· ·}is\'vft;: ~'P'~llt 

eonsiderable money t4l lropPQv() t.he sanitation and fi t\fety 0.1' tb,~ Rlln~, and 

'feel gratified t.bat ~hlf.} has boen appreeiat6d by l;o t,h tfhe .!ns:pe~t.Q.t ;('.fi}l" 

we.eke. 

Mr. 7i'hlte,~, as Ellginetu'" haest3.l'ted in wlt.h a ~l-tflo111\' 

ta~k, and is keeping t.h~ 8Urf&!}S,. measurements. and. tlw &Huupl<lS' i.U U<9 

to d~.te, at the same time- cateh1n£ up with BG.me ot theb@;ek~~f."k:tllhieh 

wl11 enal>le bi.m to gradua.llyeow.plete t.he~ntirea8§.' plqfJlfthe' 



, 

property. The ' Y8.1\1(1) Qt sampling and usay1.;n,g inp.l'tJ;li:t.·t!n~ ~a;r-ft.. ·· 

tul stoping~ 1s m'08t important at 'the Bluebell,. and.. it .. ~~r~ ."1. '

to produe.ft a high grade Qtol"e at a ' ~du~d coat, e,o.t!nuQ~1y., a · 

lapge part or OUl"SUCCeS8 in. tills ~eapeet nan. b6 a~t.r-ibutedt.Q 

prompt and .Qarefu1 englnoer1ng~ 

The 8'!at.m Qf' no ords and t.tlaft~plag &¢$OOft~$ha:t; b"~· 

ehanged, simpllf1ed.,arid tMtde ~t.l't13 sal:f-che-ok1ng, ttn~r ' t.h$ dil"'e:o

tion of ;~r,* HendeI:"sQr.l;,and Mr. Freel'g",fUl, T1m61~e$pe.I" a·t, t.h~ lll:u'-l:l . . 

The equlpm-e,nt. of the mine 18 n.Qt: altQ~ether :what 'If' • . 

coul.d wish **'_ bu~ we have$pent cons1de~abl~ money in 1mPVQving 

the shaft and "tlH' aklpo, andal$o on tho t.l'!'rufLway .t.Q Blu6:'Pall ~id1ng~ 

~fl have found it absolut-ely neceusary 'to pUrchal1Hta. new D.r.11.1 :ah:a.rp-. 

ener, and with thi.l.!, i.n workiugo:r:-der our :sain ,equJ.l~ntw'ill s-nt.t'le4l . 

pa.rticularly in ra:f~renco to the yar1or;tS 17.~~thods 0.1: $'Oplng t.h.~ pl:'e 

to wst '. ~l,dvanto.ge . Th~ 'luo:stion 01' '-l;IA..q·Lft~P: from. t.'1~ NQ,,_ 5 t~) No. G' 

are bodies , the diffe~6nt.ia t10n betwe~n the milling 9f'e ami t.h6 Q~O' 

whlcl1 1s best suited :for' smeltIng dlr~ct~ t.h~ df)t~·.r-mimatlon({l'f 

&top1ng w1dth. and the. low limit of pay ·3re. But manyot ~l'l(uJ$: , 

problem..o;;ca.n best Ott· d~'f.t'red until aft~t" t.h~ mill an.dmu@ltar: a,t'i$ .. 

QfJcra tins on a. reguJ.~r baal$!j., .md tho costE of treating t.h~ Q!'$ ~aa 

be accurately determined. Ev~n on the basis Qf' last yeuts nigh 

working Gosts, . the Bl'1lebel1Mlne in 1ts-eU was operating on what 

shQuld h~ve been a pa.y1n,e hasiB, a"nd we feel con!'i:dent th~lt with· 

the decrease in concentratIng and .smelt.1.n,g CQ$'t.s, a .nd th~ dtl '(lre&s~ 

also in mining cos ta, a very comfortable: margin Qf prof it w.l11 b$ 

a&sur~d in the futur~ . 

In 8~'11.~ral, 1: be 11ev~ tha t. I can say tha t thQ c oneil. tion 

of the Bluebell 18 healtl1y and encourag1ng. We are mining ~ g~'Q~ 
1 
1 
\ . 

grad,e of: ora 
./. 
y 

. g.ood \grade • 
h 
. ~t 

at pras-Cf'nt, and W. are d*,veloplng mON G.r~ -of'4Jq-q.,al;l . .y 

We 1'eol con! l~nt of more t.han t.WQ year-s t )i"~s~rv~ ,QR 

, . 



." .', 
j 

'i 
:' 

~. " . 

the 00,'3 is 01' 6:f 000 tons per mon t .. h, an(t i n cludilllg th$ 'tPr(~ba.bl.f't . {}J.f!J"'!' , 

with ' 

and /the additlonal reserves which we shall almost. eel"tatn..1y d~v.:~lOD ·· 

within the next f'ew :E!1Qi"ltba. 1 think. t.here is _Vt:5p.y little donht .. ~t. 

the tl ine will cont1nu~ to furnish for seY<)ra l YfJars t.0' cq,me. OUr;' 

every rea!)Qn to expect that tl1l1s dacre&ao will be 1.':la1ntaine(l !\ud 

battered ,,~.s our work pr-ogresses, and that the Qre will ' r~ao:h 

Htmtb.oldt. havIng a grQss value of over t 12. 00· per too. anQ, with .4\ 

cost against it of ~2 •. 00 pc·r ton. The suns(t·qmmt t:ren,trll(1nt. of' 

this ore 1n the Concentra tor' arHi ~)ueltePI has be-en &00 w111 be 

the subjec t of' sepa.rate reports. 

Yours very t~u~y, 
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NO.2 ORE 
CRUTE 

"O.~3 ORE 
ClWTE 

tcY 1'/ ',\ ' ~,t(" 
I'v.~ . :;"3.J- 1/ 

V : \ .. ~ / 
r ~ ';'" t/ 
{} ' . t"" I 

.--

BQ4!'5 ORE 
CaWTE 

Above 
,300 -
'4{)O -
"500----
6:00 -
700 -
Below 

Above 
200 -
300'..;.. 
400 
500 
600 

Above 

rog·:·: 
400 --
600 -
700 -
Below 

300' 
400 1 

500 T 

600 t 

700 1 

850' 
850' 

200' 
300' 
400' 
500 t 

600' 
700' 

200' 
300' 
400' 
600 t 

700' 
850' 

250' 
400 t 

600' 

Above 
250 
40.0 
60P 
700 

- 700 1 

850' 

lavel 
" 
fT 

11 

tf 

n 

Level 
" ,n 

II 

, " 
ft 

Level 
It 

11 

!I 

It 

,II 

Level 

" 
IT 

Ir 

P .. bove 400' Level 
Below 400' II 

i 
·if 

In Bins & at 
Vari ous Points 

1 
2 
3 
4 
5 

:Mi:'se. 

' ........ - -.. ~ , . . -- --.. ---

(Transf'erred, to 

120 @$12 
10 "~ I 

40 n 

100 @$1.1 
1.4'94 @$12 

352~ 
300 

1'164 
4$34 
-.-~ .... 

1000 @5ll10 
3000.~11 

o 

SUIt 14 

21000 -
-~-' -

9000 
10000 

R Y 

r "-'-.:.~~".",!-,"' 

2000 @$9 

? 
i 

2 



No complete data Olil 1ih1$ sub je,e't 1$, avai1,able. 'El:~ (gen..;ffi,l, 

Gee'l:l.r~~nce of the higher grade ore may be deS01'1bed aBe. $er1~$ Of 

pods or lenses with varying d1mens1onsand spao-ed along tae strike Qt: 

the ore zon.e thrQughQut a. length of 150Qt t Som.e. 1.,8QQ t i'Ul:'tb$l." tQ the 

south there1.1es th$ Blue Th\lnde.rQl"8 body which pl'GV~d t~ l,;QW gr$;4~ 

, to mille on the 800' level wbere there W8.,S aLso noted an 1nte,rm;,~di4t$, 

b()dy ot low grade ore., sinae the rull length of neither the Blue 

Bell Shoot at the extreme north nor of the Blue Thunder at the ~Quth 

was developed, it may be stated tllat the mimu·al..1zed s0ctlQJl o,t th.e 
, at least 5000'. 

Blue Bell vein or veins 1,6 kno.wn to have a len,gtll of/._:t,. The 

gr'eatsst d,epth to which this ore has been deve~$p.4. is 1570' whElr' the 

1530' ore shoot, is proved by a winze and erosscut trem. wh1,ah s'anipJ.es 

aV'e~aged 8. ~1 ttl$ und,er 3%eowe,r and $3.00 Au. and, Ag. Qvera 'I1dllh 

of 23'. There 1$ etery reatJQl1 t ,e) p.el1e've 1tllat this ere wUl exteJ.l,(i 

mucb d eepal' iii 

Th.e greatest wi~th m,ined 'at any p.eint W8.a 4tH' ill th~ ff4 
, I 

ore shoot and a.t;l .verage w1dth of all the $topas wt),uld })l'cbably be , '.' 

121.1;. The mine has produeed 1.,200 .. 000 't .Qns of orev1th average €)vel" 

3% copper. 0.06 gold 8.l?-d ~.5 oz. s11ttel" (yalue of gold tfuil.d sil.ver 

being $3.1!Z per ton with go~d @ $3i).,QO per oz.· and ail,ver @ !ll,,}. 

Consider1ng the tQllM.@$ ot aeV'elo'P~d ap,d p.r,Obableore. ll.0W 
. Q;epes,1 t 

lett in the .mine 1 t m.ay be rougblystated that the ~~ laa.a 
of ore 

repre se.nte.d 1000 tonal per to,Q t of depth. Tl1e <nrte;ff for pq o.re. 

41U'ing the period of my managemen.t 'When Et.bout 1,00'0,000 tons Qt ore 

11£1$ m1ned was kept a.t 2.5% e()l>per e:rcept :lna few stopee when the, 

gold 8..1'iJl silver we.re e.xcept$.Oll,ally high. - s,omet1mes, hut 1,"~re1y, 

reaeh1ng a value o~ $5.00 per tqn at old prices. 

The Otlt 'Off poi,nt prior tQ, 1914 is :r:epl;l~ed to have be$n 

3.50% oO'Pper and we k:nmv that a considerable quanti iy ~:d;~ ~%. and 2.ij% 

ore is lett in the upper 400. of the mine,. 

Generally spealting nearly all 0t the. shoots had a ooo:'e 01" 

center 1n which the ricbest o,re was fOWld, swrQund'.d by cenQ,entrio 
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1 . 
i ; ";' Tl1e' pq.~;',t$ll~.t: •. ; .1~$ll ':~. · .e:p.il'-~'\;~· .~:.t:'~ ~. ali.' the . 

, t_~~l Gil kUstq"'VllU: ~-l :th$; '~1;w ~~\ ,4,i '· .... 6$lt~~e ,., ... #.,:1n .. 
' bh~ ' to,~.t+ ·· .~~~' _ : .'I:-'~ : •. ~~;:' 1~ ' ,~.: , a~d~ W,~\,' ." . ~~.~~~~h .· . 

f . '/ " , .... ... . :,' ..,.. , A '.- .. '; , .'. . ;. " " : ... . • ,' ,., ' ." " .. ' . 

:. oetwe:eJl th,e f~~.~ .• if": ·~i;i.a'. t"~l ~'ll:_i" 'tlt.' h~.1 ;1l'~ ,i ;,: .. -" : .. . .. ," . ... :, .. ' ... ~"' ;.: .> . ·····':1·. "t"" '''-;'.:.' ,:.~"" ', ' ·':,:':~"t'~." ",'"~':'-~t"" 

. , ': ~f ' v~ "~~kig. ,.~~: ," .~""J.1~~.' , •• ~ •••• ·.- ~:t_ t.;,;.t;i~.~: :~~.~ ::t, 

, . ;tu'U¢i th~;e~lt" ~~~f.. · Ali '.0* thi. .. · ... Q_:,~~.~~4 . t;~ •. ~ 
i·' " •• 'te1t .. . , ~i·.:t\~.j" t':_l r~lteat~ 1(1.' ,ut~;~l" ft il~ •• ,,,,~it1i 'ii~"lt;4 . 
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.ere experienoed with pumpa, etc., but the __ aattere have the att.n

lion ofyou,r ~ gem.nt and w111 unq~ •• t1on b17 b. rectifi.d in 8 

sho~t time; th. chi.f 41£tloulty w111 , I think, ~. found in th. fine 

sr1ncUng, fo r i em your 1 roll nd Hunt1n,ton ill are poorly , 

adapted and I ellev8 that tn ••• oould be a4yanta .ou.l, repl c.~ by 

H rdinge bal.l and p.bb~. mille ... h1Qhr. doing aiml1 r work at mNl1 

other concentrators in a molt efficient mann.~. 

fher ••• e I t b •• very reason tor ~.11'Tln8 that r . 

Walker ' ••• tim t of. 70~ recover,y will be born. out and in my opin

ion , th r • .1 a go04 Cha,noe th 7 u. will r.oov.r '" to ,~5~ ,01 the 

/ v u.el ., I 8Q think that the r tio' of oonoentrat1o'Cl wt1l be from 

, ~"~ tive to eeven into on , lthougn It 1 be t~und a4~ nt , geou8 not to 
~'------
(/ attem to pu tb. rati f c~ncentr 'ilon. Xt ehould b. bom. in 

mind that from the smel ter .I $tandpoint . you are anxious t m • 

your conoentrate 8 n rly •• If-t~~ng as pOlsibl, nd it may be 

110y to l'nfitk 00 parat1vely lo~-g~4. ooncentr te ret_inlng .no~1h 

~11ic~ to bal o. the hilb 1~on cottt.nt t the oonO.ht1 t. and thul 

m1nlm.ze ~ the t~u" neo..ssary tor the turnace. 

R. 

The $m.lter ae at pre ent operattd, conei.t. '01 two it. 

Howell r_yolvln ~ sters &0 t.~t in length. Following thea. 1$ the 

rtver'beratory fUl'rulq. 40 ft . in length eo eli AQ1t1 6 tOile of or, per 

dlq. Both th roaster. and th reverberato'r1 are fir.d by oil which. 

i t present mi,lt.d wi til te · , al. though in the near tu tUl"e , 1 t i. 

plann.d to • air lnst. d of at.am with the oil . 
, ~, J . J:t,,i£"N'''''CiY ~Ji;:. ~t ' 

Theor',,'i"Tlra, (#.d into ''till. roalr-ins furnaoe. and 

roastfui ., re pa •••• dJ.reotl;y tn th$ reverberato:ry ' and ie.' _lxed 'Wi ~ 

811101ou. tettling, the re ult1ns ttl oontaln approxi tely 38% of 
~ , 

ooppe:r. 1'h alag oa. v r 6e. 11 ttl. +888 than 10" of the .alue. 

'" 'l.'he m tt fro the reverberatory 18 taken to the 13 •••• mer Converter 

( a baeio conTert.~ now being in uee) d is th.~. blown up to 

B11.'81' Copper 1n about fi •• hour.- time. Up to the PI' sent, it has 

b.en c~atom ry to blow thr •• or fo~r t1 .a per week, th. OODTerter 

ala 0 •• back to • reverb ratory furnaoe . 
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The pre.ent plant baa been made o~er from the old smelter 

and untort~al.1y ( although tne ,~S.Dt 'outlay reflects & gre t deal 

of Qr.d1~ on the lnnulty nd h rd work ot th pr ••• nt management) 

, the arrarlsement iel b d end tllie hand11ng of ~at.rlal. "ery ex,pena1ve . 

The chi.f d.r&wb ok to economio op rAtion cona18ts in the two e.t. of 

, binI , the first be;1n looat.4 dt reot1, under the ral1w"1 trees.i . 

rom the •• b4.ri. , ore 1. dr.d'nb'y · .elt;":du.mp1ng oable care and cony.yaci 

to a. c~u.hing and lamplU.ng l.ent , then after cruShing 1 t , go,e8 t the 

te:rj.al il drawn for the smelter. 

'fhis dotlble or triple banQ.lins ia expen.' .... and a certain aunt of 

m.(:banical loe. result. 1ft handling the o.re and In the blowins .~ 
. and 

of du.t,. Aftet , the mill 1s in 0 nt1nuOU8 Q 8r tiQnLthe tUJ.n poft1on 

of the, .melter teed cona1st. of concent1"ates . theta ahould b. an oJ' .. 
, ~ 

portun1 tl to gradu-.ll.l 1mproT the 878tem of handling the material and 
" I 

, to reduce the 00 t ot th ••• operat1oDe, 1 t will then , 1 tbl*'~ ; i> • 

• sible to- Ql"t,lsb 1 the !Il terial tor the 'In.l tar at or near the mill 

and to handle same direot to the m in .torage bini by mean. of belt 

conT.yor , a8 plann,d by Dr. Walker , or po •• ibl, by bd.ngiq tnt 

Charge cara for the 8 elter directly around to the tree.el bins. 

cos It §. 

The Otfio at Humboldt was destroyed by fl~. last Ootober 

and thie, Qombined with eub.e~t.l!,nt laok 01 of:f10e staff' , h • ma48 it a 

very dlffloUlt matter to obi 1n the ex at coat Qf operation. At the 

tl • of my "isi t , r~ Jan.en .. 8 ju&t gattln the book. in shapa tor 

p~11 and Kay of 1912. !,be 008ta of past 0 ration. whioh I have ob -

tained. i1.1 eert a a rough ba~l. for estimate of future l'k1J\g 

coata. ~eo use of oonoentration~ ycu are now entering on an entirely 

ne. ;v.tem of op l'ation and your co ta in futur. eb.ould show a very 
J 

marked lmproT.m.n~ o'ter 'iYh t they ha.ve been in the 1) et. tin1ng coeta 
A 

in 1911. ae giTen , .ere a. follQ"8 per dry ton : 

-1.5-. 
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Humboldt, Arizona. 

Ie bruary 1st , 1916 

To The Board of Direotors of the 

Oonsolidated Arizona Smelting Co., 

Bo. 16 Broad street, 

Rew York, Dew York .. 

Gan tlemen : -
/ 

I aerew1th beg to submit the following data on 

~ 
/ the operations of the Bluebell Kine, for the Fisoal Year, 

eDding Deoember 31st, 1916, and oorresponding figures for 

/ 1913 and 1914:--

TOlIllAGES OJ' OBE SHIPPED - (Drl Weight) 

1913 1914 1915 - -
Janua=y 3,387 tons -_._-- tons 7, 498 tons 
february 3,214 tons 1 ,058 tons 6 , 693 tons 
Karoh 2,364 tons 3,628 tons 7,378 tons 
April 3,336 tons 3,826 tons 6,325 tons 
llay 3,356 tons 3,953 tons 7,588 tons 
June 2,439 tons 6,164 tons 7,209 tons 
July 2,957 tons 5,287 tons 7,436 tons 
August 3,184 tons 6,102 tons 7,031 tons 
September 3,320' tons 5,266 tons 6,129 tons . Ootober 3 ',748 tons 6,821 tons 6,411 tone 
Bo'Vember 3,918 tons 7,405 tons 6,291 tone 
Deoember 1,579 tons 7,648 tons 6 z183 tone 

TOTALS 36,E192 tons 56,058 tone 82,171 tone 

- -
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KEtAL COlfEB!S OJ OBE SHIPPED 

1913 1914 

OIS . ozs. 
n " 

1915 

2,795.430zs. 
91,118.8 " 

Gold 
Silver 
Copper 

1,711.42 
48,920.8 

2,765,166 1bs . 

2,064.15 
71,526 .48 

4,078,021 1bs. 4,887,469 1bs 

AVERAGE .ASSAY OF OBE SHIPPED 

Gold 
Silver 
Oopper 

1913 

• 0465 ozs. 
1.330 " 
3 . 768 ~ 

1914 

.0368 ozs • 
1.276 Il 

3.637 ~ 

1915 

.0340 ozs. 
1.109 It 

2.97 ~ 

DEVELQPKBN!l! WORK pERJ'OBJAED IB 1915 

343 Raise 
361 Raise 
941 Raise 
Shaft 
345 W. X out 
660 II. Dri it 
660 E. X-out 

1000 X-out 
1000 Station 

600 x-out 
732 Raise 

1000 S. Drift 
568 X-out 
665 x-out 
600 Ii. Drift 

1000 Ii . Drift 
669 X-out 

1031 Raise 
670 X-out 
671 X-out 
632 x-out 
800 B. Drift 
661 Stope JJ...44 

1011 Raise U 

to!AL AD'.AD CE 

Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Ad.v8noed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 
Advanoed 

548 feeV R. V 
188 feet II 

113 fee 
164 feet -\-

94 feet ~ 
12 feet IJ. 

5 feet 1-
159 feet )( 

10 feet J.a. 

~~ i::i tr' 
596 feet I.Q. 

5 feet X. 
32 feet 'f... 
62 feet f..G. 
71 feet !t 
67 feet (;') V 
62 feet ~ 
43 feet 
47 feet )( 
20 feet 'f. 

303 feet Jt. . 
36 feet 'v 
60 feet 

2,743 feet 

!otal Advanoe 1914 1,411 feet 
!i!ota1 Advanoe 1913 1,299 feet 
!he total money expended for Development work during the 

Jear 1915 amounted to ' 22,391.74 (exolusive of overhead oharges) 
as aga1nst .11,761.65 in 1914 and .9,361.01 in 1913. 
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COST OF llIBING ABD rBANSPOBTATIOII -~ 

Development 
Extraotion 
water Disposal 
HOisting 
General SUpplies 
General Surfaoe ork 
tramming, Sorting & Loadg. 
Gen'l Exp . • Gen'l Suprvn. 

Total 

22.391.(14 
79,484.10 
2,834.38 

12.267.80 
6,383.34 

17,636.67 
23,406.11 
17,709.11 

TOtAL 182,101.26 

Oredit Operating Revenues 5,452.10 

!O!J.L BE! EXPENDIfURES 176,649.16 

~ftorease ore brkn. Ulne eto 10,207.50 

!D!AL OOST OF ORE SHIPPED 186,856.65 

JreiBht to Humboldt 29,217.89 

fOfAL COST 0)1 OBE SHIPPED 
".0.:8. BUlIBOLD! 216.074.54 

P. T. Ore 
Shipped 

.273 

.967 

.034 

.149 

.078 

.215 

.285 

.215 

22216 

.066 

2.150 

.124 

2.274 

.355 

.2.629 
( 82, 1 71 to n s ) 

P. Lb. c •. 
Shipped 
from )(ine 

.458 
1.626 

, 
.058 
.251 
.131 
.361 
.479 
.362 

3.726 

.112 

3.614 

.209 

3.823 

.598 

4.421, 
(4,867,469 lbs) 

COST OF lIIJIIBG .AND TIWiSPOBTATIOll 1916 BY 1l0BIHS. 

1-9-1-5 
Month fotal P. T. 

January • 18,384.07 2.462 
February 16.610.32 2.482 
Karch 18,735.47 2.639 
April 16,823.24 2.660 
Kay 18,799.41 2.477 
June 17,965.73 2.491 
July 18,579.11 2.499 
August 20,169.92 , 2.869 
September 17,169.05 2.800 
Ootober 17.006.70 2.6'53 
Bovember 18.615.28 2.959 
Deoember 17,236.24 2.788 
Total 216,074.54 2.629 

The average cost of ore shi,Pped (F.O.B. Humboldt) during 1914 was 
$2.3759 p. ton. inoluding 20.96¢ per ton for Development ork; ~nd 
during 1913 was '3.3403 p. ton, inoluding 25.44¢ per ton for Development 
Work. 

I am also enolosing a diagram showing Tonnage Shipped, and 

the oost per ton J.O.B. Humboldt. 

C.C. TO .a.G.K.C. 

I' 
I 
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I 
I 
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Ton':) Jar? 

7600 
7 .:50 0 
740 0 
730 0 
7;;(00 
7 100 
7 000 
6900 
6 500 
6700 
6600 
6 050 0 
6 400 
630 0 
6200 
6 10 0 
6000 

:/I. 

3.00 
:2 .95' 
2.90 
2 .8 S 
2.80 
:2. 75 
7. .70 
2GS 
2.60 
2.5S 
2 . ..50 
Z .4 $ 
2.40 

Ja.n . 

--

Ma.r: 

Fe b . I'1nr. 

l---~ 

I 

BLUE BELL MINE 
19 15 

Apr: Au~. 5epr. OCL. 

Av e y-~e Cosr Yf Ore 

Pe r T Ol7 :ShipFe d ( f a .b. 1-/u.l'l7bo ldt') 

Apr. Ma':J JUI")<2 Suiy A~ S""pr. OeL. 

V-'" ~ ~ 
'" / 

Nov. Dee. 

Nov. Dec . 

I/' ~ 
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To the Board of D1reotGra of the 

Consolidated. Arizon.a Smelting 00., 

10.15 Broad Street, 

New York, New York. 

Gen tlemen ~. -

. Httmb old t, Ari z on&. 

February 1st, 1917. 

I herewith beg to submit the following data on the 

operations of the :Blue Bell .Mine, for the Ji' isaal Year ending Deoember 

31st, 1," ••. and (H1.rresponUng figures for the years 1915, 1914 a.nd 

1913:-

~ONNAGES OF ORE SRIP.PED (Dry Weight) 

1913 1914 1915 1916 

Jan. 3,387 1'. 7,498 T. 5,138 T. 
Feb. 3;214 T. 1,058 T. 6,693 T. 6,~32 T. 
.Mar .. 2.,Z54 ~ . 3,528 T. 7,378 T. 6,864 T. 

. Apr. 3~HG T . 3.826 !. 6,326 T. 6,555 ~. 
~y 5 ,Sit;, f. i,96Z ~. 7,588 T. 0,697 ~. 
lu. 2tp.S9 T. 5,164 T. 7,209 T. 5,5~3 T. 
Jul. 2,9'57 T. 5.287 T. 7,435 T. 6,195 T. 
'&1)$ .. 3,184- T. 6,102 T. 7,031 T. 5,509 T. 
Sap. ~,32Q T. 5,266 T. 6,129 T. 6,695 T. 
Oet. 3,748 T. 6,821 T. 6,411 T. 5,871 T. 
Be.v. 3,918 T. 7,405 T. 6,291 T. 5,2~1 T. 
Deo . 1,579 T. 7,648 T. 6.183 T. 7,300 T. 

1tot&ls $6,792 T. 56,058 T. 82,171 T. '75,070 T. 

Average 
Per !n0nth 3.066 T . 5,096 T 6,848 T. 6,256 T. . 

(11 months only) 

CONSOLIDATED ARIZONA SMELTING CO .• HUMBOLDT, ARIZONA. 

.. - ~ -J 



1915 
1914 
1915 
1916 

1913 
· 1914 
1915 

.1916 

== .. _ ..... -

METAL CONTENTS OF ORESHI PRED • 

G-a-l-d 

1,711.42 azs . 
2,064.15 Gsa. 
2,795.43 QZS . 
3,411.57oBS. 

S- i -l-v-e ... r 

48 t 920.8 ozs . 
rl1 t 526.48 ozs. 
91,118.8 OZ8 . 
90.048.5 0ZS. 

AVERAGE ASSAY OF ORE SHIPPED. 

G-o-1-d 

.0465 . ozs • 

.0368 OZI9. 
,, 0340 ass. 
.0454 ozs . 

S - i -1-v -e - r 

1.330 ozs. 
1.276 OZS. 
1.109 Gza. 
1.200 ozs. 

DF VE10p r"mNT WOHK PERFORMED IN 1916. 

C-o-p-p-e -r 

2,760,1661bS'j 
4,078.021 Ib·s. 
4,887 ;469 Ibs. 
4,921,3671hs. 

C-o-p-p-e-r 

3.768 ~ 
3 .637 ~ 
2.97 %. 
3.278 % -+-

Blue Th1lUder Advanoed 45 feet 
1055 X Qut It 4 " 

86B X eut " 30 'tt 

551 Raise '1 145 It 

1000 N. Drift 1f 516 " 
BOO N. Drift n 1082 tf 

700 Ii. Drift It 253 " 
lOll Baise " 30 n 

345 X Gut 11 111 n 

146 X Gu.t " 21 It 

(345 N. Drift \l 25 " 
'ItS,l Ra.ise " 106 " 

.1046 I ,&is$ " 122 '" 
900 1L :Drift 11 162 " -

1040 Fil. X Oat n 12 If 

343 Sub Drift " 35 " 
1040 3111 " 125 " 

850 Sill " 94 rt 

101.0 A Sill " 179 n 

1011 Raiee n 68 n 

851 lR.aise " 115 " 
612 Raise It 10 H 

562 Raise I' 107 " 
rtfjtj SUl n 223 " 

1041 Raise n 140 If 

2~1 Wil1~.$ " 17 " 
1,O46 I Out t1 26 " 
1045 $i1.1 11 158 " 

846 N. D~ift " 131 IT 

7:50 .IL Drift If 18 rr 

tU~O . P11~ :'R80186 Q 44 tl 

~i-lta1s$ -1L Ii ,~ 

-~~-=~:::...:::..-~~=.:";. .. ' :'==-~-
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1046 Raise 
1040 Pil. Rals e 

751 Raise 

Advanced. 

900 N. »ri ft 
945 Sill 
951 Raise 

1065 :lOut 
950 8il1 

1050 Sill 

Total Advanoe 

Total Advanoe 1915 
Total Advanee 1914 
To·tal. Advauo6 1913 

n 

" n 
11 

" n 
n 

It 

12 feet 
32 n 

117 Tt 

193 n 

53 " 
128 " 
16 IT 

31 " 
83 " 

4819 feat 

2743 feet 
1411 feet 
1299 feet 

• 

The total money expended for Development Work during the year 1916 t ,I. _ ... 
) /-f 

amounts,a to $63.197.01 (exclusive of overhead charges a.s against I 
$22,391.74 in 1915; $11,751.65 in 1914, and $9,361.01 in 1913. -.~-... , 

Month 

J ,831 . $ 
Feb. 
Kar. 
Apr. 
May 
Jun. 
Jul. 
Aug. 
Sep. 
0 ,131; • 
No'V'. 
Deo. 

Totals $ 

COST O:l!' MINING ,P..lID TRANSPORTATION - 1916 

BY MONTHS. 

1--9--1--5 1--9--1--6 

Total P. T . Total 

19,384.07 $ 2.4S2 $ 17,327.27 $ 
16,610 •. 32 2.482 19,567.63 
18,735.47 2.539 24,359.39 
16,$23.24 2.660 22,109.15 
18.799.41 2.477 23,318.11 
17,955 . 73 2.491 24,396.·90 
18,579.11 2.499 23,901.68 
20,159.92 2.869 21.400.41 
17,159.05 2.800 22,996.44 
1'1.006.'10 2.553 24.089.88 
18,615.28 2.959 19,755.00 
17,236.24 2.788 24,482.54 

216,074.{54 $ 2.629 :~ $ 267,713.60 $ 
f 

P. T. 

3.372 
2L a23 
3.549 
3 .373 
3.422 
4.417 
3.858 
3.885 
3.435 
4.103 
3.736 
3.139 

~ 3.565 

The a.""$:f&ge " 'ost o;f:nQre shipped (lil.O.B. Humboldt) d~1ng 1915 ine1udes 
$O~273 io'r Develepmell1t Work, and oosts fer 1916> inclu.de a ehar'ge of 
$() ~84174 '£011 deTe10pment. The average cost of 01"9 shipped (F.O.B .. 
llIumb0l,;d.t) liltt1:ng 1914 was $2.g'15s) per ton, :tnc1v.ding 20.96si , ·er tQll 
fOl: ])e-v:t91..opms:r.rt Wowk; and turing 1913 wa.s ',$·3.3403 per tom. inalu,dlng 
26.44¢, :p$.i" ten for De"elopmen.t Work. 

CONSOI,..IOATED ARIZONA SMELTING CO., HUMBOLDT, ARIZONA. 
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Development in Waste 
Development ln Ore 
Extraction 
Pumping 
Hoisting 
General Su.pplies 
Genera.1 Surface Work 

,.,.~-Tramming, Sortg. & Loadg. 
~enfl Expense & Gen'l Spvsn , 

~--. 

2 0 tal 

Credit Operating Revenues 

Total Net Expenditures 

~:~ereaae Stock in Mine & ~r. 
Total Cost of Ore Shipped 

Pr.eight to Humboldt 

TOTAL COST OF ORE SHIPPED 
.FOE IDrlDOLDT 

* ** 
*** 
**** 

( 82 ,171 tons) 
C4 ,867,469 Ibs.) 
(75,070 tons) 
(4,921,3671bs.) 

I 
~.'-"~.". ~. ~~_~~=<= __ .cc~=·~. "~_~. c.. ~,,=u~c~c~c'~~'~""~~~I~=.,,~_= 

COST OF 1vfJNING AND TRANSPORTATION - 1915 AND 1916 

1---9---1--,-5 

Total. Cost 

$ (22,391.74 
( 

79,484.10 
2.834.38 

12,257.80 
6.383.34 

17.635.67 
23.405.11 
17 ,709.11 

182~101.25 

5,452.10 

1'76.&49.15 

10,207.50 

186 7 856 . 65 

29,217.89 

$ 216,074.54 

l'. T. Ore 
Shipped 

$ .273 

.967 

.034 

.149 

.078 

.215 

.285 

.215 

2.216 

.066 

2.150 

.124 

2.274 

.355 

$ 2.629 

* -; 

E .Lb .e}t, 
ahpd..from 

Mine 

.458 ¢ 

1.626 
.058 
.251 
.131 
.361 
.479 
.362 

3.726 

.112 

3.614 

.209 

3.823 

.598 

4.4:21 ¢ 
** 

Total Cost 

$ 28,060.39 
35 ~136. 62 
80.743.54 
1.880.80 

15,005.58 
11,098.79 
24,599.60 
24,936.34 
27.944.60 

249,406.26 

4,756.56 

244,649.70 

3,545.50 

241,104.20 

26 609.40 , 

$ 267 ,713.60 

I 

1---9---1---6 

P . T. Ore P. Lb. cu.. 
Shipped. shpd. frem 

Mine 

$ .31374 .5'7017 ¢ 
.46800 _ '71395 

1.07545/ 1 . 64067 
.02505 .038.22 
.19986 .30491 
.1478~ .22'562 
.32765 .49985 
.53213 .50670 
.37220 .56782 

3.32191 5.06782 

.06335 .09&65 

3.25856 4.9'1117 

.04722 .07204 

3.21134 4 . 89913 

.35442 .54069 

$ 3.56576 5.45~~$ 

*** **** 
~ 

~~- -'" ., -~-=----;-p--=';:';"'; .;..;...==-'.--'~' 
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COMPARATIVE STATEMENT OF :nHNING COSTS 

BLUE BELL Al'fD DE SO TO MINES - 1916 • 

Coat Per Ton s~.a Oost P. L. Cu_ Prod . 

Exploration 
Devel,opment in Waste 
Dftval.Opmelllt in Ore 
E,xtraetion 
PumpIng 
Hoisting 
Hoist. in winze &" Trmg .to 
Upper Terminal 

Blue Ball 

$ 
.37374 
.46800 

1,07545 
.02505 
.19986 

G0Xlel'al Su.ppll as .14783 
General 51llrfac'o Work .32765 
S C)rt iItg Ore, Op e-ra ting 
Ropeway & Loadg. Ore .33215 

Gel'i:. Exp. & Gen. Spvan. .37220 

Tot a 1 3.32191 

Operating Revenues .06335 

i!ot,a,l Net Expendi t 'u.ras 3.25855 

Increase in StGak in Mine 
aad in Transit .04722 

Total Oost FOB Mine 3.21134 

Freight to Humboldt .35442 

Cost FOB Humboldt 

De Seto 

"" 'IP .26024 
.09639 
.14658 

1.24756 
.00312 

.11764 

.12373 

.28118 

.25231 

.476000 

3.00475 

.01203 

2.99272 

.14383 

2.84889 

.70912 

Blue Bell ))e Soto 

~ .38560 
.57017 .14280 
.71396 .21714 

1 . t14067 1.84809 
.03822 .00463 
.30491 

.17428 
.22552 .18~28 
.49985 _ .41653 

.50670 .37376 

.56782 . 70510 

{) .06782 4.45111 

.09665 .01782 

4.9'7117 4.45329 

.07204 .21306 

4.89913 4.22023 

.54069 1.05046 

I am us 0 enolosing a diagram showing Tor.ms.ge Shipped t a.nd 

the ecst per ton, F. O. B. J.hunboldt. 

Very truly yours, 

CONSOLIDATED ARIZONA SMELT-II'lIG CO., HUMBOLDT, ARI·ZONA. 
~ ... ~ \' 
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oom> ARATlVE S'1'ATEJrIENT OF MINING OOS~S 

BLUE BELL AND :rlE 30TO MINES - 191 'l 

1/=-"-' 
II. --

H 

II 
I 

l! -----··~ ·-···~ . l' , ....... ~ . 
I' I Cost Per Ton Shpd. 
Ii I 

J I Blue Bell ! De Soto 
. \- ---_._ ... _._ .............. _._. __ ... _ .. _ ... _ ... __ ........... _ ........ " .+ .. ..... -.. . .. , 

,[ 
l~ Cost P. Lb .Cu .Prod. 
.!,. . ..-. . . 
!; I 
:; Bl ue Bell ! De Sot 0 

. j,. .. ..... j .. .- .. 
I 

I ;1' I ExplGr-a'b.ion :1 $ _.- i$O .03536 -.- ¢ 0 ·.05826 I- i: 
'I D.Telopment in Waste i~ 0.23561 0.04767 i. 0.57089 0.07852 1

1

;.1,) 

cl

l
: nevolG,mut in Ore : 0.34178 . 0.05091 :; 0.53803 0.08386 

Extraction. 1.22684 i 1.16653 I' 1 .93129 1.92122 i 
I Shaft Repair 0.00'712 . -.- i 0.01120 -.- " 
j P11lb;Pi.Bg ; 0 .0]'42Q i 0.00433 " 0.022$5 0.00714 
. lio1at1:ug t 0.15541 i -.... :~ 0.24465 -. - ! 

IOisting in Wins. 8lld '1 " i! 
!nsg ~ to l1P'P8::t Tam. i i - • - 0 .15508 ;j 0 .25546 III 

Ie.Gllal 1'11,,11.,$ , 0 ... 13602 : 0' .06766 r; 0.21667 0,,11144 I 
'e.rat S'tU1faee work I 0 .33537 ~ 0 .. 231 e5 ,. 0 .52794 0.38155 II 

i ~ 

Sort ~ Ore , Op.llng ... R·opeway 'l " i! 
qd ,LQ'~1ng O:re >\ 0.27794 i 0.26827 , 0 43752 0 44l9Q II 

&en! .ixp.& '(}en]. •. Sap.rvsn. '1 ... -... Q-~~~~.~~.:--.. Q~.¥l2.~ 1~ (). ;!?~?l?Q ...... _. ; .... Q .~t!.~~.~ .. _ ... _ --.... I 
l :lll 3.06979 :$2 .. 42988 4.83244 ¢ , 4.00258 rj ! TOT A L 

Operating Re.venues 
. ~ 
i 0.08477 0.04608 
! ~-............ , ... ~- '---

mOIAlj IE! EXPENDITURES '; $ 2.98502 ,$2.38380 

I. !~)).re~e in St,ook in Mine '. 
;ue ana. ill Transit i 0.01J.60 . 0 .. 05733 

f0!rAJi eOS!f! l'01J SID:tNG 

b.1ghtto Humboldt 

1- ······ __ ··_--·· .. _ .. 

i; $ 2.99662 ' $2 .44113 
I 

i 0.35444 $0.70899 

!OIAL OOS~FOJ! 1:ll1MlJOLDT ' $> 3.35096 $3.16012 
...... /oO>\"'k._ .......... - • .;). l.u;<. ":''' .... ,,0,., ", '~V'r""- .', ••.... , .. - • , • ---.--------------.. ----~--~---.-.--- ~ .. --~~~~--.-- ~.-.-.--~ .. --~--~ ..... ~-. -.... -- . ~ .. ~ .... 

(1 ) (2) 

-----'-00·000'00 - -----

0.15345 0.07591 

4.69899 ¢ I 3.92667 ¢ 

0.01810 0.09443 

4:.n 709 rj I 4 .. 02110 ¢ , 

0.55796 ¢ ' 1.16787 ¢ 

II 
II 
I 

I! 
:1 
11 

Ii 
I 
I' II 
i, 
'I ! . 

. ..... I: o. _~~_!.~~.~ ..... f.j;::.~ ~1~~8!.? . ~ : ... " __ II 
" 

(3) j: 

" ;i 

II 

II 
" I' 
I' 

II 
I am aJ.S0 encJ. osing a diagram showing To:tl.!1age Shipped, anti 

~e Oost P.if fon; F.O.:8" H'Wnb,ohdt. 

II 
II 
I' 
I: 

. I~ 
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ANNUAL REPORT ON BLUE BELL MINE 

OOST STATEllIENT 

STATISTICAL DATA 

1 9 1 7 
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Humboldt. Art 'z.ona , 

February 1 t 1918. 

To the Bo.a.rd of D1reotors of the 

Consolidated Arizona. Smal ting 00 . • 

No. 15 Broad s treet. 

New York City. HI' Y. 

Gentlemen: -

I herewith beg to submit the following dnta. an the opera

tiona of the Blue Bell Mine for the Fiscal Year ending Deeember 31., 

1917, and corresponding :figures for the years 1913, 1914, 1915 and ' 

1916 : -

Jan. 
Feb. 
r8ar. 
Apr. 
May 
Jun. 
JUl. 
Aug . 
Sap. 
Oat. 
Nov. 
Dec . 

1913 

3,387 T. 
3)U4 T. 
2,354 T. 
3,336 T. 
3 .356 T . 
2,439 T~ 
2 t 957 T. 
3,184 T. 
3,320 T. 
3,748 f. 
3,918 T. 
1 .579 T. 

1914 1915 1916 1917 

7,498 l'. 5,138 T. ',069 T. 
1 ,058 T . 6.693 T. 6,932 T _ 9,091 T. 
3,528 T. 7,3781'. 6,864 T .8,820 f. 
3,826~. 5,325 T. 6.555 T. 6,734~. 
3.953 T . . 7,568 T. 6 . 697~ . 9,067!. 
5.164 T. 7,209 T. 5,523 T. 8,085 2 . 
5,287 T. 7,436 T. 6,195 T. 8,392~ . 
6,102 T. 7.031 T. 5,509 f. 9.217~. 
5,266 I. 6.129 T . 6,695 T. 8,686 T. 
0,821 T. 6,411 T. 5.87.1~. 9.'22~. 
7.405 T. 6,291 T. 5,291 T. 8,3'101' . 
7.648 T. 6.183 T. 7,800 T . 9~520 T~ --------- - -~ ----------------.~-.. ---.-------. -.-_._.-----------

Totals 36,"192 T. 56.058 T. 82.1"11 T. 75,070 T. lc)2,77;3 T. 
_ -'7-"-:-::--~--'- ·.-·-::;-_7~·:·· · -. '-;-~:'::~7' ••.. -".':"'"":::'._'.'_-'.:~.':';.",:~ .. :.;-'":""';:',~' . ...... ;,. .. - ... ~.::."7:".:: .•.. :'.:.-~:, -::: -':-:';~" .. ...• ~-o ••••• "_~_._ ... . .... ~; •• ,.::::'.: -,.~-.: •. -~ 

Average 
Per month 3,066 T. 5,096 T.* 6,848 1'. 6,256 T. 8,564 T. 

* 11 months only 

=--==-- ~~----::.:.- .':'," .- --

CONSOUDATED ARIZONA SMELTING CO .• HWMBOLI'IT. ARI7f"'1f1\!.:A 
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1~13 

1914 

1915 

1916 

1917 

1913 

1914 

1915 

1916 

1917 

mETAL CONTE!iJ~S OF ORE SHIPPED ., 

G () 1 d S 1 1 v e r 

1,n1.42 OZS. 48,920.8 03S. 

2.064 .15 ozs. 71 ,526.48 OZ,$ • 

2,795.43 ozs. 91,118.8 OZS. 

3,411.57 ozs. 90.048.5 oms. 

6,062.01 OZ'S. 150,115.6 oze. 

AVERAGE ASSAY OF ORE SRri?l?ED 
., :--'-';"' , ::':'::_;'.::~:' .~' , _-• • :,. , .::. ,';"';":"7, ~.:':";::.--;-.~.,.; ,_~ ,=-.:;,:::;.:.:.-;:';,:.--::-'::: ;: ' ::'''' :-:::::.:;,:;::-;:::;,-~:::;::;;':;';;;:-'",:"~_._." 

G 0 1 D S I L V :E R 

.. 0465 ozs. 1 .. 330 ozs. 

.0368 ozs. '1 .. 276 oze. 

.0340 OZS . 1.109 ()za. 

.0454 ozs. 1.200 oza. 

.059 oza. 1.461 GZS. 

C 0 P P 

2.765,1$6 

4,0;'18 tOa 

4.8.97 ;,469 , 

4, 921 .Z,6'1 

6,528,G.35 

C 0 P :p 

~.7i8 

$.637 

2.,97 

3.2'18 

3.176 

j~:. 4: 
,(, ~ . .t. <\ ' f k \..rl> r\ ~- 0( 1-1/ c(....,, · f.>·· ;- ··.,"'l:~ t. ,. . ::. J,t> . ,1:l · . 

. J f i 

DEVELOP ~.mNT WORK PERFORMED 

Total Advanoe 1913 1,299 feet 

Total. Adva.nce 1914 1 t411 feet 

Total Advanoe 1916 2,743 feet 

Total Advanoe 1916 4,819 feet 

Total. ~dvanoe 1917 3,6'761- feet* 
- , 

* Exp1 or at i on 21 feet ~J'''-''I 
Dev. in Waste 1 ,lMt feet \ 

·Dev. in Ore 2,491 feet 

e r 

1138. 

lbs. 

Ibs. 

11)8, 

lbs. 

E R 

% 
% 

~ 

% 
~ 

",. 

" 

It 

i 

Ii 

II 
.1 

11 

r 
!, 
r 

l 

I ,. 

I 
\ 
I 
I 
) 
I 

The total money expended for Development Work in 1913 amou.nted to i 

$9.361.01 (exel usi va of Overhead Cha.rges) as against $11,761 .65 in 
1914 - $22,391.74 in 1915- $63,1'7.01 1n1916 and $59,339 . 99 in 
1917. 

CONSOLIDATED ARIZONA SMELTING CO., HUMBOLDT, ARIZONA. 
! 

! 



COST OF MINING AND TRANSPOR.TATION 'M BY MO:I!rHS 

Month 1 9 1 6 1 9 1 '1 

T 0 t a 1 P@r Ton !! T 0 t a 1 Per. Ton 
- ---,-- _ .. _- ..... _ ... _ ... --'- .. -·1:· . 

Jan. " $ 1"1.327 t27 $ 3.372 :1 $ .21 ,.Ql' .89 $ 2.9'13 
Feb. 19,567.6J 2.823 Ii 25 .3·1f~ ~22 2."1,8 
Mar. e4,359~Z9 3.549 I 25.5" ,51 2.9016 
Apr . 22,109.15 i.373 I: 2& ,84.4 .01 i .9121 
May 22,i].a .11 :; . ,482 21,509 .. 18 3.0340 
.nun , 24i395~90 4.417 i ' 29 ,367 ~60 1.1522 
Jul-. 23, 90l .sa 3.858 3Qt431 .. 72 3.6263 
Aug. 21 ,400.41 3.885 32,475.48 3 . 7388 
Sep. 22,996 .. 44 3.4.35 30.846 .. 42 3~1466 
oat ~ 24,089.88 4.103 54 ,401.0'9 3.5Z85 
No ... 19,765 .00 3.736 30,620.36 3.68,22 
Dea .. 24,482.54 3.139 30,202.97 :; ~l "/26 

TotaJ. IS $ 267,713.60 $ 3.565 $ 344.388.45 $, 3.3501 
.-

The average coat of ore shipped (FOB Humboldt) during 1'16 Incll1des 

a oharge o:t $0.841 74 for development work. and ooata f ·or 1917 1n~ 

olude a aharge of $0.57739 for developmen,t work. 



OOST OP J'lI1UNG AND TRANSPORTATION - 1916 AIm 191 '1 

o o Ie Z - .. _ . ... ", 
en 
f2 
o 
~ 
IT! 
o 
:> 
::0 
N o 
Z 
:> 
(/) 

3: 
IT! 
r 

Development in Waste 
Development in.. Ore 
Exbraetl&n 
Shaft Repair 
Pumping 
Hoisting 
Gen$:raJ:. Supplies 
General Surface Work 
:i?2fammi.ng. Sort ing and 

Loading -Opr .&Rep • 
Genl. Exp. & Gall. Sttpvsn. 

, 
" 1 9 1 6 

Total Cost P.T. Ore 
Shipped 

i $ 28.060 .39 
35.136.62 
80 5 743.54 

-.~ 

1,880.S0 
15,005 .. 58 
11,098 . 7"9 
24.,599.60 

24~936.Z4 
27,944.60 .--- ----- . ..-- ,~- ,- . 

$ .37374 
.46800 

1.07545 

.02505 

.19986 
.14'183 
.-32755 

.33213 

.37220 
:::! 
Z 
G) 

Tot a 1 249,406.26 3.32191 

.06335 

3.25856 

o 
9 
:t 
c ) 
3: III m I o ; 
6 II :i I. 

Cred.it Opera.ting ReTanus ___ ,_! L'!.5_6~.~_6 

Totaa Net Expenditures 

In) crease. stock in Mine 
"De ) and Trans! t 

Total Oo.s't of Ore Shipped 

244,649 .. 70 

.. .....3, !i::1=5 .. 50 

241 ,104.20 s; II 
- '/ ~ If Freight to Hum.boJ.dt 
:> i' 

.. 2,6,60-9.40 

.04722 

3.21134 

.35442 

Ii 

\ ~ 
,J 

P .Lb .Cll.Shpd. ! ~ota1 Cest 
from Mine 

.57017 ¢ 

.71396 
1.6406'1 

.03822 
.39491 
.22552 
.49985 

.50670 

.56''182 

6.06182 

.09665 

4.9'711 '1 

• 07204 

4 .. 899-15 

.54069 

; t 24 ~21.4.12 
35 .125.87 

126 'lOS.' .5 '1 
'131 .60 

,i 
il 
-ii 
l: 

1,468.96 
1.5 ,,9'n. .98 
14~040.93 
54,467 .. 16 

28 .564.80 
~4 ~ I3.~O .02 

516,491 .81 

, ~,71.2 ~~ 

50S,779.4O 

1 182.00 .. --._- "' .. ~ - ......... ' .. 

SO'1 ,9-61 .40 

'. 5~,~7.05 

.. 

1 9 1 7 

P.T. Ore 
Shipped 

$ .23561 
.S41 "18 

1.22684 
.00'112 
.01420 
.15541 
.136·62 
.53537 

.2'1794 

.33890 

3.069'9 

.08477 

2.98502 

·9~~~O 

2.99652 

.55444 

. II TO~ COST O~ ORE SItI.PPBD . . 
,I FeB HmlBOLM $ 267 ~ 71.3.60 '3~56576 ' 5.45:982 ¢ ;, $ 344.388.40 • 3.,s5()96 
I~:':;~:":::''''''::''~:'''~':::'!''-:::'''''': .=:=:f,::.:~: ,,:c: . ' . . ~."::.~. . . . . ~. . •. ".: ... _ _ . __ ..... - .... ,,~~::-.::...,..'"" .... = '."C' . .- '-' .. ,_::::-:: .... ::c···· .. , · .. ···. ..h_:."'".: : ",;",,"c,,~,··-__ .c: ... 

JI (75.:070 T.) (4~921 ,S871bs) 110'2 , 775 T . ) 
:1 
'i 
I' 

[~~-~ ~.-.~~- -.-~--~ .. ~. 

P.Lb . Cu .Shpd . 
from Mine 

• .1'1089 r/ 
.53803 

1.93129 
.. 01120 
.02835 
.24465 
.21504"/ 
.52'194 

.45752 

.~~~~O 

4.83244 

~1.3345. 

4:.69899 

.00.~Q ' .. 

4.'fl109 

.557$·, 

~.~~v~¢ . 
_ .'._ ••• w 

.:i 

I '-=jf"" .•. 

I 
.. ii 

I ' ... 'I 
I 

"."'::::.;:::":.:..: . " .. -: 

t6 ~528 ., 016 1'b8 .. ) 

'=-'---.~~ .. ~~ .====_-::::~~ .. _-~~~:---=-==--=-_~~~ ._ 0_·- ~ __ _ 

.i 
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MINHlG, IHCL .DEV'.t:LOPINJ}. 
SOHTING '& FREIGHT 

CONCENTHATION 

RECEIVING, CRUSHn~ G,ETC ~ 

CO.M?.AlU SOH HUMbOLD'i COSTS il.liD m)i'IMi~TED CO STS 

CO STS POh Y.Khl\ 

1913 

COSTS ESTINlil.l~D Iii 
MY !tEr OE T OF lWV., 
1913, ~o ~'J??LY A12'lTER 
COMPLETIOn Oli THE 

HEy., PLANT 

Cost p. c ost P I Cost per f Cost per 
Ton of Lb. of 
Mat'l (' 7, I ,U .':'1.80- Ton Lb. 
Treuted overed 

i n l3ul. 

COST!) FOLl. YEAR 
1914 (SMI:::LTER 
COSTS }i'Oli LAsT 
8 MONTHS) 

Cost p. 1 Cost p 

Ton I Lb. 

-,----- I 
_ __ --.4 _ _ _ 

1~3.350 1 .0600 1 2.750 .0500 1 2.376 1 .0440 

COSTS 1 0 i.\ l~il.. S T 
~Ufu:.TEh o:r" 
YEAh 1914 

Cost 1'.1 Cost .P . 

Ton Lb. 

1 1.847- 1 .0309 

I 2.090 __ t~0400 . . :t. 4_70 . '-_.0251 - _ 1~816 i .pg_?9_ t nl,· :3t;~ J .0200 

~~5u_· ~10 3 t~~ 1 ~~:! 1 ~ ~ !\ ~!~~ 0 • 863 .0100 0 • 709 • 0060 

SMEL'rING,IHCL.ROASTIllG ETC. i 4.100 .0440 3.280 .0278 4.687 .0456 4.282 .0357 

CONVERTlr~G ----- .()137 ----- .0057 - ---- .0061 ----- .0047 

BSfI1li-.TLD CO STS 

FOR 1915 

cost F . I Cost p. 

'I on Lb. 

2.350 .0350 
-..-

1.250 .0200 

0.600 .. 0050 , 

3.500 .0300 · 

.0040 

..... 

~;~ 
~' ~ . 

J;- _t~_: 
":1'- • ~ 

.:L 

'\ 

;1" 

GEN'L EXPl'A~ SE lllCL. MAliAGE-
II ,- KEIiT & ]' IXED G!H1l.llGES ----- .0138 ----- .0057 ----- .0112 ----- .0070 

II TOTAL HUMBOLDT EXPERSE, 

.0060 

INCL. CUSTOM MA1I'L, ETC. ----- .2060 ----- .1143 ------ I 4.1277 ----- .1034 .1000 

The comparati va fi gures ShOWIl in the above table are really only :fair as i'&1' as the total oOet per lb .• o~ ~opper prado) 
_is concerned, since the method of cost keel)ing was l'adically chtJ.nged in 1914. 

The cost.s for 19l~? were c omplio&ted b y shipmen'ts o f ar e to Swanoea . while 1914 costs were complicated by ship-
ments of' concentrates to Hayden, an d 1)y t h e fac t t h <Lt t he smelter only or erated dur ing a portion of t he year and the , 
operatiore of both [t}ine and mill were i ll terrni ttelit and irregular during the -ea.rly P!::itt o f the year. %<~?_ 
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OONSOLIDATED AP.lZONA SMELTING Orn1PANY 

BLUE BELL MINE 

Statistical Data 

1919 

and previous years 

Humboldt, January, 1920. 

Audi tor. 
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1921 ) 

1 930 ) 

T 'u, 

-5-

~r~o~d~uc~t~io~n~o~f~D~e~S~o~t~o~=i~n~e ,(continued ) 

TONS 

20 , 000 . 050 

Worke d by leasers . 

AOOtJr 

300 , 000 . 050 

• V~R GE S ILVl, l 

OZ . ) ?l!.R T N 

1. 20 

1.20 

AVJ'.lI.G;' % CO::' ..; ::::;R 
PZR T J 

3 . 00 

3 . 00 

Average value in e;old &~ s il ver at 1 936 
r i c e s '" 2 ., 6 8 . } 



CONSO;LIDATED ARIZONA SMELTING COMPANY 

ANNUAL REPORT 

1919 - - -- -
BLUEBELL MmE 

Exploration and Development: 

Our expend1 ture on this acoount amounted to only 26,157.40 

equal to $0.2143 per ton of ore shipped, against a normal development 

eXpenditure of 50 oents per ton. We put in 1594 feet of diamond drill ' 

holes at a cost of 2.595 per foot and 1227 teet of drifts and crOSB-

cuts at $1?947 per foot. No sinking was done during the year. We 

considerably extended the limits of some of the known ore bodies and at 

the end of the year found some ore in the Blue Thunder claim, half a 

mile south of the shaft. The importance of this discovery cannot yet be 

deter.mined but it may eventually prove a very valuable addition to our 

reserves. 

Ore Reserves: 

At the end of the year 1 t is estim.ated that there were 390, 

000 tons of ore developed as pOsitive, highly probable and probable. 

Of this tonnage, 54,548 tons were broken in the stopes. In making up 

this estimate several blocks of known ore which have figured in previous 

estimates were thrown out since it will probabl be impossible to reoover 

them at any profit. Also there is a considerable tonnage of fairly low 

grade material whi ch is not considered as ore under present market 

conditions although it may be so con~idered if the price of copper 

should advance to 25 oents per pound. The average grade of the estimated 

ore 1s 2.80 in gold and silver value and 2.65% copper. 

The reduction of the Blue Bell Ore Reserves during the past 

year is due to the fact that development work did not keep paoe with 

production and not to any aotual failure of the ore bodies. There is every 

reason to believe that the ore will continue downward considerably deeper 

than it has been proved to date; also that we shall find additional 

ore reserves laterally, and particularly in the Blue Thunder Claim. If 

we are able to oarry out diamond drilling and sufficient development work 
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during the present year and also to sink the shaft to the 1350 foot level 

it seems reasonable that the ore reserves will again increase by the first 

of 1921. otherwise we must expect an additional decrease since we are 

taking out approximately 10,000 tons of ore per month and there is no way 

to maintain the reserves of the mine except thru exploration & development. 

Production: 

The Blue Bell Mine produced 122,068 tons of ore. The average 

grade was 2.82 in gold and silver and 2.582% copper. The grade of ore 

in copper was exceptionally low and represented a lower grade than the 

average of ore remaini ng deve10ped in the m1 ne • Certain c ondi ti ons 

made it necessary to work out this low grade ore and we were also un

fortunate in encountering several faUlts in the bigger stopes, and in 

suffering from falls of wall rock which seriously contaminated the grade 

of the are drawn from the chutes. I think it reasonable to expect that 

the production for the present year will Show at least equally good 

values in gold and sliver and approximately i% higher value in copper. 

W:0rking Costs: 

In spi te of' eve.ry effort to economize, a continued increase 

was noted and the average cost of all Bluebell ore t.o.b. Humboldt was 

.0063 per ton. Here again, in addition to the general increases in the 

price of all supplies we were adversely affected by certain local and 

temporary conditions. I would especially point out the large increase 

in the resetves of broken ore which amounted to nearly 40,000 tons, it 

being necessary to pile up this large reserve in order to properlY work 

out our big shrinkage stopes, The broken ore is only oredited on our 

books at a cost of 50 cents per ton but actually costs Us over 1.50 so 

that our working costs for 1919 have been increased by son~ $40,000.00 

on this aocount. 

As the operations of the Mine continually bring us to 

deeper workings and also, generally speaking, to ore bodies which are 

located further away from the shaft, our costs naturally tend to increase 

and moreover, we must take note of the fact that the effioiency of men 

underground has oertainly fallen off during the past few years and 

particularly during 1919. Everything considered, I see very little 
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prospeot of materially decreasing the cost of producing ore fram the 

Bluebell, and we must hope for inoreased profi ts from these operations 

rather because of the higher grade of the ore which we expect to produce 

and the higher price wh1ch we expect to reoeive for our product, - than 

from any expected decrease in the costs of mining. 

1 



CONSOLIDATED ARIZONA sMELTI NG CO nP.AllY 

ANNUAL REPORT 

1918 
..... - '--

BLUEBELL MINE 

Exploration and Development: 

During 1918 we started a campaign of exploration by means 

of a diamond drill and 3112 feat of drilling were accomplished at a 

oost of $9 ,142.35, equal to ~2 .938 per foot. The exploration planned 

at the outset was only hal~ oompleted during the course of the year 

and fully justified the expenditure made since it resulted in the 

discovery of three new ore bodies , two Of which have sinoe been opened 

up and put on the producing basis . Both Qf these ore bodies are located 

in the hanging wall of the main vein and have been productive of a 

good grade of ore although, unfortunately they are of limited size. 

Development work was carried on in the usual manner by drifts, 

crossouts and raises but no sinking of shafts or winzes was undertaken 

during the year. The t otal expenditure for .this work amouhted to 

$67,874.62 for which we advanoed 4 ,638t feet at an average cost of 

$14.63 per foot of advanoe. The entire cost of exploration and develop

ment amounted to $77,016.91; this was charged against the mining opera

tions for the year and amounted to $0 .5875 per ton of ore shipped. 

The main object of last year's development as to prove up 

the full exten~ of the ore bodies on the 12tb level and also the extent 

of the new ore bodies found with the diamond drill. This work was only 

partly completed and results • ere fairly satisfactOrY except that same 

disappointment was experienoed in the #5 ore body on the 12th level. 

We also started a long drift southward from the main workings 

of the Mine to prove up the are indicated by surface work on the Blue 

Thunder claim; this ark did not advance as fast as expected and the 

dr1ft lacked 400 feet of attaining its object at the end of the year, and 

shortly thereafter the drop in th~ p=ice of copper made it necessary to 

temporarily aiscontinue this advanoe. 

Development TIork was retarded throughout the year by the 

necessi ty of' producing the maximum tonnago from the Bluebell Mine whi ch 
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frequently m.ade it impossible to handle the waste from the development 

and exploration work. We wero also handicapped by shortage of labor during 

the great.Gr part of th year and by the general inefficiency of much of 

the labor which was available. Tbe new ore developed amounted to 

69.290 tons against which the actua.l cost of exploration and develop" 

ment amounted to $1.11 per ton. This figure may seem. extremely high 

as carlparcd to the cost of development work in previous years, but 

in t .hin connection it must be re ... !lembered that the long south drift 

which represented n large proportion of the charge made on this account 

in 1918 has so far been absolutely unproductive of results, although we 

nave every reason to hope that the Blue Thunder ore body will be dev

eloped in 1919 and Nill eventually justify all the expenditure involved. 

Ore Reserves: 

The total reserve of ore esti~ted as positive, highly 

probable and probable on January 1st, 1919 was 470,000 tons, of which 

15,593 tans was broken in the stqpes. The estimated reserves show a 

decrease of 66,800 tons during the past year, during which period 131,OgO 

tons oi' ore were produced and shipped from the mine. The fact that the 

reserves have decreased must not be considered as indicating any really 

serious condition or any material falling off in the futur prospects 

of the mine but this condition is simply brought about by the fact 

that development during the past year could not proceed at a rate to 

keep pace with the production. If 18 are able to carryon mOre extensive 

or more fortunate development in 1919 it is probable that the are re

serves will have again increased on the 1st of January, 1920 although at 

the present ti~e with development practically at a standstill the reserves 

are continuing to gradually decrease. 

The average grade of all ore included in this estimate is 

figured at ",2 .50 in eold and silver and 2.80% copper. 

Product! on: 

The Blueboll Mino made e. record production of 131,090 tons 

of ore cont€..ining an aver~ge of '011.26 value in gold,ll.50 value in 

silver, and 2.771% coppor. By comparison with production of previous 

years, it will be noted that the tonnage increased 30% over 1917 output 
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and Was more than double the 0 utput tor 1914. It will also be hoted 

that gold and silver have shown ,a stea~ inorease in values since tne 

end of 1913, whi le the oopper values have been somewhat erratic, but have 

generallY' -t;ended to decrease since that year .. this being due to the 

faot that as a larger percentage of the Mine producti on is drawn trom 

the lower levels we find that the average gra.cle of ore is r ioher in 

gold and silver but oorJ.'aspouding).y lower in copper, - the aggrega.te 

content ot the three metals b~1ng practically the same. 

At the present time the output of the Bluebell Mine is 

slightly less than 400 tons per day which is about the maximum that can 

be etficiently hal1dled by the present :M1n~ equipment and during this year. 

it 1s probable that our production wiU tall below that of 1918 since 

economieconditions de not make it advantageous to push the ~1ne to the 

limit of its Q~pacity. 

Working Costs: 

Wi th labor racei"lf 1ng a higher compensation that'! ever before, 

supplies at top-notch prices and with the workings of the mine being 

carried on at greater aepth the cost of producing ore at the Bluebell 

showed a considerable inorease a.n.d a).'D.ounted to e!;3. 786 per ton of ore 

produced. This cost included all exploration and development. also 

sorting and frei ght tr8?sportation to. Humboldt (ana in passing it may 

be remarked that the ~reight was increased July 1st, 1918, from 35 to 

40 Q-$nts 'Per ton). Since the beginning of the present year, the scale 

of wages h&s been somewhat reduoe d, and if (as expected) a reduction 1s 

experienced in the price of certain p~incipal supplies such as powder, 

steel, etc. there is ev-ery reason to expect that mining costs for 1919 

wil.l show a material deorease and work back again to -~he average of less 

than $3 . 50 per ton ro.aiu-taitled during -the fi va years precedj,l1g,. 



; .... 

Dev:elopm.en t: 

CONSOLIDATED ARIZONA SMELTD'lG CO~ ANY 

ANNUAL REPORT 

1917 

........... 

BLUEBELL MINE 

(f 

During 1917 we expended for development 59,339.99, this 'Was 

all charged against operations and represented 0.577 per ton of ore 

shipped. The development work consisted principally in sinking the 

main shaft fram the 1000 to the 1200 foot level, a total of 215 feet, 
- -

accompl,tshed at a cost 0"£ 12,592.94, equal -to 58.43 per foot. In 

addition, drifts, crosscuts, raises and winzes were run 3,461 feet at 
. -

a cost of y46 ,747.05, equal to w13 .51 per foot of advance. Aside from 

the sinking, our development was mainly aimed to prove up the extent of 

the #5 ore boa& on the 8th, 9th and 10th levels and to develop the ore 

bodies on the 12th level. This latter work was only started at the end 

of the year. 

The new ore developed during tbe year is estimated at 160, 

073 tOllS, the cost of development amounting to 0.37 per ton of new ore 

developed, which 1s unduly high on account of the heavy expense of shaft 

sinking and because of the fact that only a portion of the ore which 

we antiCipate developing on the 12th level can as yet be included m 
the above estimate. 

During 1917 we found one entirely new ore body which is 
~~ ... 

apparently a blind shoot, its upper t~na t10n being 50 feet above -the 

700 foot level. This discovery is partioularly interesting beoause it 

demonstrates the existence of blind ore shoots in the Mine (1.e. ore shoots 

whioh are not represented by any outcropping) and in all probability 

other similar shoots may be located as we explore more thoroughly the 

mineralized zone. 

X ide from the above discovery e developed considerable new 

ore in the southward extension of the #5 and this we have proved up on 

the 850 foot level, the 1000 foot level and in part on the 1200 foot level. 
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The wQrk of sinking the shaft was delayed beyond our expecta

tions and the development of ore on the 1200 foot level only began at 

the first of the present year. At date of wrt ting tbis report (Feb. 20 

1918) we have encountered only two of the ore bodies, the #2, which is 

now proved up for a length of 75 feet, and the #5, which is proved up 

for a length of 185 feet. We confidently expect to prove up in due 

course or time and wi thin the next six months the balance of the #2 and 

#5 and also the #1, 3 and 4 ore bodies. 

During the coming year we have laid out an extensive plan 

of development intended to thoroughly prove up all the known ore bodies 

on the 12th level, also to explore by means of diamond drilling, the 

hanging and foot wall sect ions of the main veins from the 700 foot level 

and to explore the southern extension of the ore bearing zone far a 

length of 2000 feet south of the #1 are body and liD particularly under 

the Blue Thunder out-cropping , where shallow wark has proved up the 

existence of some ore. 

In general 1 t may be .said that development work during 1917 

was to a very large extent preparatory to the 1918 development, therefore, 

the actual increase in ore reserves is small compared to what we may expect 

to show if 1918 work results successfully. 

Production~ 

Tbe output of the B1.uebell lltune was increased 37% during the 

past year and 102,773 tons of ore were shipped to HUlliboldt. The average 

grade of ore produced was $2.40 in gold and silver and 3 .176% copper. 

The copper content was a little lower than in 1916 but this was more 

than compensated by the higher average values in precious metals and in 

general it may be said that although the Bluebell ore appears so far to 

remain constant in copper values as depth is gained the gold and silver 

have steadily increased and the average grade of the ore developed in 

the lower 1 vels has shown improvement rather than the contrary. 

Since the beginning of 1918 we have been producing at the 

rate of nearly 400 tons of ore per day and the outlook is that this yearts 

produotion will show a very considerable increase over the production of 

1917. 



Working Costst 

The cost of Bluebell are f.o.b. Humboldt, including development. 

mintng, hoisting, rope-way transportation, sorting, freight and all 

general mine expense and local taxes, was d 3.55 per t on or 21 cents les,s 

than 1916. The cost of mining proper (excluding development & freight) 

was $2.42 pr 7 cents more than 1916. The conditions under which we 

ba "'0 been operat ing for the last three years have all tended to s tee-dlly 

increase working costs. but we hope to approximatel~ maintain the 

present mining costs, compensating by a larger production the fact 

that our ore will come from deeper levels. The charge for development 

work will probablY be higher in 1918, but this should be justified by 

the tonnage of new are developed. 

Ore Reservesl 

The estimate of ore reserves presents peculiar difficulties 

since we arv just beginning to open up the down ard extensions of the 

are bodies on the 1200 foot level and although each daily advance in

creases the reserve tonnage this work has not yet progressed sufficiently 

far to justify more than a partial estimate of the 1200' level are bodies 

The total estimate of positivo , highly probable and probable 

ore as of January 1st, 1918 1s 536.800 tons of which 26,967 tons was bro

ken in the stopes. This estimate shows an increase of 57,300 tons over 

the estimate of 479,500 made at the end of 1916, and as we shipped during 

the year 102.773 tons of ore, it results that a total or 106,073 tons of 

new ore were developed. In ~dditlon to this estimate I think it fair to 

say that there is a large quantity of prospective are representing the 

downward extensions of the #3 and 4 and the north end of #5 and "55" 

ore bodies which in al~ probabl~ity will be proved up by the 12th level 

dur:1.ng the next 6 mos . No detini te figures can be placed on thi s tonnage. 

It 1s particularly important to note that the #5 or principal 

ore body , including the "45" and "55 ft shous ccntlnuous improvement as 

depth is gained . This shoot represents 543 tons ot ore per vertical foot 

between the 600 and 700' ~evels; 747 tons per vertical ft. between the 700 

and 800 f levels and 1209 tons per foot between the 850 and 1000' levels. 

The average grade of all developed ore reserves is estimated 

at 2.00 per ton in gold and silver values and 3 .10% copper . 
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Dur1ng 1916 we accanp1ishe~ 4819 feet of development work 

at a cost of w63,19?00, representing an average cost of $l3.11 per 

foot of advanoe, or ' 0.84 per ton of are produced during the year. 

The main features of thi s work were the lateral extension northward of 

the 400, 700, and 1000 foot levels for the purpose of proving up the 

#5 and #6 ore bo dies. The general results of this work were successful 

and we developed 319,570 tons of new ore, the cost of development work 

amounting to 0.20 per ton of such new ore developed. As the tr oduction 

trom the mine during 1916 was 75,070 tons, it should be noted that 

duri ng the year we have developed more than four tons of new ore for 

each ton of ore which has been mined. 

During the ourrent year (19l1) it is our intention to 

cont1nlle act1vely the development ork and more part1cUlarly to sink 

the main shai't from the 1000 foot to the 1200 foot level and to extend 

the 1200 foot level under all the ore bodies kllQ1l n to ex1st at the 

present time. In addition to this development at a greater depth we 

shall make speCial efforts to fully develop the #6 ore body on the 700 

and perhaps on other levels and it is also probable that we shall 

explore the country ly1ng to the south of the main Bluebell workings 

and in the direct10n of the new discoveries on the Blue Thunder claim, 

at which point good indications of ore are found 1600 feet south of the 

workings from our main Bluebell. Bhatt. 

Production: 

The output Of the Bluebell mine was 75,070 tons of ore 

c~ntaining on the average 1.70 per ton in gold and silver values and 

3.278% copper. This is a distinot improvement over the grade of the ore 

produced in 1915. That produotion was not as large as in 1915 was due 
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to the increased output from the DeSoto Mine. which produced approx

imately one-third of the domestic ore treated at Humboldt during the year 

and the production of both mines W!3.S ~1m1ted by- the capacity of the 

Concentrator and Smelter at Humboldt. It should also be stated that the 

Blue Bell ropeway, three miles in length, was in _ery bad shape during 

the early part of the year and it has been practically rebuilt and 

completely equipped with new cables, thi s work ne'oessar11y interfering, 

to sone extent, wi th the tonnage handled. 

The rope-way, now entirely renovated, is in excellent con

dition and capable of handling upwards of 500 tons of ore pex day. The 

capaoity of the Concentrator and Smelter has been inoreased (and will 

be stil~ further increased during 1917) so that it is reasonably 

certain that the produotion of the BluebelL w111 show an increase fran 

thl s t iIn.e forward. 

Work1nj> Costs: 

The cost of the Bluebell ore f.o.b. Humboldt, including 

development, mining, hoisting, rope-way transportation, sorting, freight 

(35¢ per ton); general mining expense, taxes, etc. was 3.565 per ton. 

Tables included in this report show that the cost of producing ore at 

Bluebell has been steadily increasing during 1915 and 1916, but such 

increase has been, to a large extent, caused by the greater amount of 

development work carried on during these two years and particularly 

during 19~5, and the large inorease in ore reserves which has accan.

panted this expenditure has, I believe, been excellent justification for 

same. Other factors entering into the inoreased cost of operatiOns 

have been the increased cost of labor and the advancing prices of all 

supplies, espeCially explosives; also the difficulty of operating the 

rope-way during the reconstruotion period and the fact that the large 

stopes in the #5 ore body were being timbered and prepared for aotive 

production at heavy expense. 

We are now working at greater depth than we were in 1913 

and 1914 and in ore bodies located further away from the main hoisting 

shaft and in spite of the greater production and the economies which 

are constantly being effected it is altogether probable that the cost 



- 3 -

of min1ng at the Bluebell cannot be greatly reduoed in the future, 

except as the falling price of copper may reduce the cost of labor and 

as the cost of supplies may fall due to other conditions; and, also, as 

it may be advisable to reduce the amount of development work which is 

carried on in connection with the actual production. The outlook for 

1917 is favorable for a slight reduction in costs because of the larger 

tonnage that we expect to produce and because of the better condition 

of our mining and tramway equipment. 

Ore Reserxesa 

The reserves of positive and probable ore are estimated as 

of ~anuary 1, 1917, at 479,500 tons and the average grade $1.60 1n gold 

and silver and 3.30% copper and of this reserve 21,248 tons were broken 

in the stopes ready to hoist. I desire to call particular attent1cn to 

the ore reserves at Bluebell and espec1ally in comparison wi th past ore 

reserves as shown in the accompanying table. Ore reserves are the 

foundation of all successful mining operations but on the other hand 

an excessive tonnage b~ocked out in advanoe means the investment of a 

large sum of money on which interest is lost until such time as the ore 

1s ~otually mineg and, moreover, ore that is opened up by drifts, raises 

etc. tends to oxidize superficially and to became less suitable for 

conoentration. It is, therefore, a question that must be decided in 

each ind1 vi dual case as to how far it is justifiable to develop ore 

reserves in advance and many large companies only carry a reserve of 

from two to fi ve years ahead 0 l' their production, feeling confident. 

nevertheless, that additional development work will serve to maintain 

these reserves at approx1mately the same ~evel for a long period of years . . 

to come. On the other hand, the campan1es operating the porphyry coppers 

and other deposits of similar nature have frequently developed from 

twenty to fifty years' ore supply, but this development is done by 

drilling and at 1nfinitely less expense than is necessary 1n the case 

of a deposit Ii ke our own. 

After careful consideration it would seem that the mines of 

the Consolidated Ar1zona Smelting Co. should be developed to a point 

where appraxtffiately five years ore reserve can be counted on with 
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def'1n1 te assurance and 1 t .is towards this point that I have been aiming 
during the past two years. 

Generalf 

It may be said that the condition of the Bluebell Mine 

has cont1nued to steadily improve and that progress has been made 

f'rom every standpoint except in the reduction of working costs. The 

five main ore shoots of the mine are now developed to a depth of 

1000 feet and although there have been some local impoveriShments these 

ore bodies generally appear to have held their own and there 1s every 

indication that they wiLL cont1nue to do so for a considerably greater 

depth. · ShoUld development prove as good on the 1200 foot level as 

on the 1000 foot level we shall add approximately 200.000 tons to our 

reserves of' ore, and moreover, there are probabilities that additional 

lateral development will prove up more ore, this being particularly 

true ot the #8 ore body and also l.n the case 0 f the ore which is 

indicated to lie south of the main workings and in the Blue Thunder claim. 

We still possess a considerable ~ount of unexplored terri

tory in the Bluebell group of claims, much of which is of a promising 

nature, and which little by little we hope to explore and develop. 
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Dur1ns 1915 ccompllah d 2 , 743 feet of devel.opm nt work 

t cost ot 22 , 3 1 . 7 ~ This included the sink1ng elf the shatt 160 

fe t an th open1ng of th 1000 too 

and also 

141 Of ore er 

northward and 1mportant discover

ion . Th dev lopment ork rop-

1'e nt d cost ot '0 . 273 p r tan of or8 shipped and the n or dev

elop d .amounted to 165 , 000 tons . 

produced 82 ,171 tons of ore cont 1n1ns an vel.' ot 

~.40 p r to in silv r v 2 . 97 pro nt oopper. The 

compar tiv 1 grade 0 ore produc 

uttici nt d vclopmellt during prev10us y and during the last ree 

month of 1915 . th p oduction v r 3 per cent . copp r 

a 1 t 111W b ~eoted to do durin 1 ot 1916 . 

in 1914, and 37 , 000 tons in ]. 13., 

ton during 191 • 

1th 56 ,000 tona produce 

expect to produo over 100 ,000 

The cost of Biu bell ore t . o. b . Humboldt including develop· 

m nt . mining , hoi t1 transport t1on ., sort! • 1'1' 19ht and 

g neral mining xpen 2 . 629 er ton in 1915 , 8.., 2 . 38 per Ql 

1n 1 14 and 3 . 35 in 1 13. Durin h va been 

mining tram e tar depth than 1n p vious years and lao tl"Olil or 

bod1 located further tro~ th v ra rate of w os h 

en higher an any suppl1 s such s dynam1 t , 1'use . and drill 

steel at1Y inereas d in price . The r otoro ave all t nd 4 

to 1norease .m1nlng oosts d th outlook is that 0 III be produced 

during 1916 .a . e BV rage f 1G~ as uring the 

p at year . 
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Ore Reservest 

The reserve of s1t1ve endprob January 1 , 191.6 

~ st1mated at 235 ,000 tons , V rage grade 1..50 l.n old and sUver 

values and :5 . 5 r ' cent ClOpp r . or this resery 11.000 tons was broken 

in th atop s ready to hoist . Thi r B rye compares 1 th previous 
oK 

stlmat d reserves of 152.000 January- 1, .1.915 , and 154,000 tons January 

1 . 191 . 1:1' dey lop1?l nt are suoc sstul durin.g t e pre nt year 

should have 

mentione 

serTe of 400 ,000 tOll bY .ranuary 1., 1917 , and 1 t y b 

t dat of rit1n.g ( ebruary 21 t) is 

t 280 ,000 tons . 

Th mill 1s in b tter oorXlltion frOlll every point of view 

than t any time during the p at thre y ars , the ore r serves ar 

lar~r and batt r ClP n d ~ and 8 t no one o'f O~ six producing 

ore shoots h s been bott ad . Th r are 'Partio~arly strong reasons 

tb expeot mater! . dditio.ns:to out" reserves in the No . 5 and No . 6 

h v . only just b gun to d velop in depth. The 

equi ant ot the in goOd con 1 t10n an the 

excellent ne hoi t r cently 1nstalled will en ble us to or down 

to depth of 2000 to t . 
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BLUE BELL MmE ---
General Results of Opera tiona: 

During 1914 the Bluebell Mine produeed 56,058 tons conta~

ing 2,064.15 oms. of Gold, 71,526.48 ozs. of silver and 4,078,021 Ibs. 

at copper. The average grade of the ore produced was: Gold .0368 02S. 

Silver 1.276 ozs, and Copper 3,63%. In 1913 the total production was 

36,792 Ibs. with average grade as follows: Gold .0465 ozs., Silver 1.330 

ozs., and Copper 3.758%. 

The lower grade of production during 1914 may be attributed 

in part to the increased tonnage. but more partioularly to the larger 

proportion of milling ore which was extracted in 1914. The smelting ore 

at Bluebell constituted nearly one half tbe production in 1913 and 

practically all of this was takar from the No. lOre Body which is the 

richest ore in the mine. particularly in reppeot to gold values, 

An examination or the results tor 1913 show that operations 

were conducted with fair regularity throughout the entire year while as 

stated above the operatiOns at the Bluebell for the first six months of 

1914 were irregular and comparatively small. During the last six months 

the Bluebell produced 38,529 tons, or nearly 2000 tons more than the 

entire production for 1913 and the average rate dur1ng this per10d was 

6.420 tans per month, while the product10n during the last two months 

averaged 7,500 tons. 

Ore Reserves: 

On January 1st, 1914 no estimate was made of the ore reserves 

in the Bluebell but for comparison "to i th the est imate accanpanying th is 

report I take the estimate which I made on November 1st, 1913 fromwh1ch 

there appeared to be 34,000 tons of "Positive" ore, 71.600 tons of 

"Highly Probable" ore, and 39,000 tons of "Probable are, a total of 

154,600 tons, estL~ated to average 3.5% copper and ~1.50 in gold and 

silver, equivalent to 80 Ibs. of oopper per ton of ore. The above estimate 

Was lar~ly based on old samples and assay maps and the data available was 

not nearly as complete as I could have wished but nevertheless this es

timate has so far proved to have been fairly accurate. 



During the past year 56,000 tons of ore included in this 

estimate were mined and shipped away but on the other hand development 

work added new are reserves and the estimate which aooompanies this 

report, which is based on fa1rly complete info~ation. shows 74,500 tons 

of ttposit1ve" ore, 26,500 tons "highly probable". and 50,900 tons 

"probable, a total- reserve of 151,900 tons, estln.ated to con tain on the 

average 76 equivalent pounds 0 l' copper per ton. For purposes of general 

compari son 1 t can therefore be said that the development wark during the 

last 14 months proved up just about as much are as was extraoted, so that 

in effect the ore reserves held their own although this statement is not 

str:il.ctly a40urate owing to the different condl tiona under which the two 

,estimates were made. It will be understood that deve lopment VI or k: does not 

always serve to increase the ore reserves estimated in a mine. The ore, 

as noted, is divided into three classes, and after it is first indicated 

addit10nal development is necessary to put the "probable" ore into the 

"highly probable" class, and again more development work is necessary 

to bring tre Uh1gh1y probable" into the "-positive classn • In these 

respects we have gained oonsiderab1.y as will be noted by comparIng the 

figures given above and espec1al+y the relative tonnages of "positive" 

ore figured in the two est1ni.ates. On the other hand, it should be 

considered that we are now operating the Iri1ne on a basis of more than. 

double the average produotion made in 1913, and therefore the reserT 

which at the end of that year represented approxjmately four years ore 

supply may now be considered as representing. at best, only two years ore 

supply and it must further be taken into consideration that at least 40% 

of the ore estimated will not be available for extraction for several 

months yet to come ~o that in more senses than one we are operating the 

mine fran. "hand to mouth f!. and 1 t 1s most essential that the amount of 

ore reserves, and particular1.y the amount of available ore reserves, should 

be very considerably increased. 

Development Work: 

The development work in 1914 was composed of 63 teet of oross

cuts, 555 feet 0 l' raises and 793 feet of drifts t making a total of 141.1 

feet advance against 1299 feet advance in 1913. The direct expenditure 



) -" 

- :3 -

for deve~opment amounted to 11,751.65, practicallY '1,000 per month, 

and representing an average of ;;fa.53 per foot of advance. The expenditure 

for developnent work was govdrned largely by outside conditions and much 

of the development which had been planned had to. be postponed VI 1 th the 

outbreak of the European ~ar and was not resumed again until nearly the 

close of the year. It is a matter of deep regret to me that we were not 

able to expend ,more money on development Of the mine during ~914. and we 

find ourselves with the beginning of the pres ent year very far behindhand 

with this work. 

The very foundation of every mining and metallurgical enter

prise lies in the ore reserves and if these are allo cd to fall belOw a 

certain figure a very dangerous condition immediately arises, ith future 

operations all hinging upon the uncertain results of additional discovery 

of ore bodies and under these conditions no great security can be felt 
ed 

a1 ther by the management or by those financially interest! in t he company. 

Now that we have largely increased the sca~e of our mining operatitms 

our ore reserves must frankly be considered as pitifully and dangerously 

small and it is very vi tal that every effort should be made to increase 

these ore reserves at the earliest possible moment. It is with this 

object in view that I have urged so strongly the sinking of the Bluebell 

shaft (work on which has fortunately been begun in ebruary of 1915) and 

also for this purpose that I am p~t1cularly desirous Of reopening the 

De Soto 1fine, where approximately 30,000 tons of ore can be estimated. 

From this time forward then it is absolutely essential. to 

the success and security of our operations that a larger monthly ex

pendi ture should be made for mining development, and during the present 

year I hope to expend approximately $2000 per month on this account and I 

trust that the results of this work may be satisfaotory and that at the 

end of 1915 after a yearly production of 70,000 to 80,000 tons of ore 

we shall be able to estimate at least 200,000 tons of reserves in the mine. 

There is at the present time every 1ndioation that our Blue

bell ore bodies will persist in depth but even assuming that No.1, No .. 3 

and To. 4 ore bodies continued downwards as at present the amount of ore 
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~hlch we may expect to develop in these three ore bodies will be approx

imately 40,000 per 100 feet of depth so that in order to keep up with the 

production of the property it will be necessary for us to sink at the 

rate of 200 teet per annum. 

During the past year the resul ts of our development have 

been good and satisfaotory, with one exception, in trat we have tailed to 

prove up so far any commeroial ore in the No . 6 Ore Body on the 5th level. 

Although this particular work has so far been rather discouraging, I do 

not consider that it shou~d be discontinued and am. entirely confident 

that e shall eventually find the ore at this pOint. Many of our are 

bodies have been faul ted and thrown both laterally and vertically tor 

some distance and we have only reoently, after several months of Jork, 

sucoeeded in looa ting the No . 4 Ore Body above too fault 1n the 340 

stope. Undoubtedly the ~o . 6 Ore Chute has been displaced and we shall 

simply have to keep on ~ooking tor it until the location of the 5th 

levol is defini ·~ely determ.ined. 

The main aocanpllsb.l:nents at our development work during last 

year were as tollows: 

(1) The No.1 Ore Body was proved to be valuable above the 

old stapes and on either end of the Glory Hole south of the shatt. A 

considerable amount of good ore was mined from both ends ot the Glory 

Hole and run down into the 410 stope . 

(2) We proved good ore in the No . 3 Ore Chute above the 

2nd Level and at this point we opened up one of the best stapes in the 

mine, in· blch over 10,000 tons of excell.ent ore were broken . We ba ve 

also proved ore in the No. 3 Ore Chute on the 3rd und 4th levels and we 

are no stoping above tbese levels with good results. 

(3) lVe developed some commer'cial ore in o. 4 Chu.te between 

the 8th and 9th levels and are now raising up to connect these two levels 

prior to starting 6. stope. This are is only fair and unfortunately 

indications are that No . 4 Ore body will not extend very far v~low the 

gth level . 



(4) We proved ore to ex1st in No.5 ore chute on the 

3rd level and proceeded to conneot up the 5th and 3rd ~evels by means 

Of a raise and we are now preparing to stope the No. 5 Ore Body upwards 

from both the 5th and 3rd levels, 

(5) In the ore reserves already partially indicated we 

,\"lorked up ards above the 3rd level in the No . 4, Ore Body and are Getting 

some very excellent new ore at this polnt although unfortunately it 1s 

all oxidized and suitable only for converter flux. W'e also connected 

up the 8th and 9th levels in No . lOre Body and in No .3 Ore Body and we . . 

connected the 7th and 8th levels in NO . 3 and No .4 ore bodies. 

A considerable amount of work, not strictly development, 

was also undertaken in the old stopes and workings and a great deal of 

valuable ore was discovered at these polnts, either covered with waste 

or left on the hanging or foot alls of the stope. The fact that this 

ore was left by former managements as undoubtedly due to the fact that 

it could not be suitably handled by the plant which was then operated at 

Humbodt , as most of it is too siliceous for direot smelting. 

To sum up then the results of our development, we have held 

our own In point of tannage during the past year but havlIl$ doubled the 

rate of production we have reduced our ore s~ply to 50% of what it 

formerly was in point of time and in future our development work must 

also be doubled if we are to keep our ~re reserves from passing out of 

existence altOgether. I consider that we should make every effort to 

increase these ore reserves until they amount 10 at least a three years 

ore supply on the actual basis of operations and that we should from 

this tUne forward endeavor to maintain the reserves at approximately 

the amount of a three years supply. As stated above if we do not 

suoceed in developing altogether new bodies we will have 1D sink approx

imately 200 feet p r year in order to keep up with our extraction and 

it is of course to be expected that No. 1 and No.3 Ore Chutes ill grow 

poorer and disappear altogether at sane point in depth although I am 

Glad to say that there is no reason to believe that either of these are 

bodies will not go down several hundred feet deeper than proved up to 



~ the present time. We must also make every e~fort to follow down the 

No.5 Ore Body Which so far 1s only developed to the 5th level and which 

unfortunately appears to be decreasing in value as it goes downward, 

and we must make special effort to locate and develop the No. e Ore 

Body about which very l1ttle can be said except that it has an excep

tionally strong and promising surface outorop. It will also be our 

effort to discover and develop ore in other places where indications 

are favorable but where no explora t10n work has yet beEtl. attempted. 

Method of stoping: 

Until the end of 1913 the stoping at the Bluebell had 

always been done by the shrinkage system but near the end 0'£ that yeax 

several stapes were started by cut-and-fi11. The cut-and-fill method 

al though possessing some advantages has not proved economica~ and haB 

now been abandoned except in the case of one or two stopes where the 

walls of the ore body are part:I,.cularly bad and we have reverted to tbe 

shrinkage metho d wherever ~ossible it The ore from the shrinkage stopes 

is not as clean or free 1'1'cm. waste as that which is taken by the cut

and-fill method, but the additional expense involved in sorting this 

shrinkage ore is more than compensated by the decreased expend! ture in 

underground mining , it being particulal"ly difficult to secure waste for 

fillin g the stopes. III both cases the ore is broken down with hammer 

drills and we nor usc piston drills only for drifts and c~"oss-cuts and 

jack hammers are used for sinking. all of our work being done therefore 

by one-manx drills. 

orting Costs: 

In 1913 the sorted ore F.O.B. Siding, cost $2.9853 per J~n. 

The average cost for the yeF;ir 1914 was ~2.3759 per ton, while the aver

age during the last six months of 1914 was ~1.?9 per ton end as has been 

stated above, the last six month s during which time the mine was opera

tinG regularly formed t he only fair basis of comparison. Excluding the 

development work in eac h case -the cost figured at 32.72 for 1913 and 

~1.30 for the last half of 1914. This very large reduction in working 

cost has been due in part to the increased tonnage which we have handled, 
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and in part to new methods of stoping and trammIng, but more particular-

ly, I think, to a better organization and better discipline of the work

ing foroe. To same extent the last cost figure has been influenced by 

the valuation hich we put on the increase or decrease of broken ore in 

the mine and the figure given above is probably about lOst lower than it 

should be but even so it is pleasant to report that we have decreased 

our actual mining costs to 50~b of the mining cost in 1913. 

As to the cost of ~ining in the future there are several 

things that must be considered. In the first place e must double the 

amount of development work which we have done in the past and it is to 

be expected that the coat of development in 1915 will average fO¢ per 

ton of ore shipped. Aside from th~s a larger proportion of our are will 

have to cotle from. the deeper workings alld from the stopes which lie at 

sOl'lle considerable distance from the shatt and these causes will tend to 

increase the cost of operations. To offset this we hope to get away 

almost entirely frau the cut-and-fill method of stoping and we also 

expeot to open up our new stopes in a better manner than was done in 

the past and to maintain and if possible improve the efficiency of tbe 

working force. I believe therefore that the cost of our ore at the 

siding shoUld only increase in proportion to the added amount of 

development work which we sball do and I would estimate that for 1915 

our average cost of ore should be ' 2.00 per ton at the Siding, including 

the development work, which wo'uld m.a 'e the cost of the ore at Humboldt 

approximately ~2.35 per ton. 

Exploration rlor~1 

During the past year w have not been able to devote as much 

time and attention as could be desired to a study of the geological 

conditions at the Bluebell and to the possibilities of discovering and 

developing entirely new ore bodies. I hope, however, to devote consider

able study to this Question during 1915. 

An examination of the surface indications at the Bluebell 

.Une would seem to indicate that there are two parallel ore zones, in 

whiCh ore chutes of commerCial ore may be expected to oocur. These two 

zones lie approximately 125 feet apart in an east and west direct ion 
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and appear to continue nearly paralle~ and I beJieve that by C~Oss

cutting from the ore chutes which we have at present developed there 

may be a good possi bili ty oi' discoveriuS the ~n parallel ore chutes in 

the other zone 41 For instance; we have now clearly proved that the 

outcropping of th~ No .4 Ore Body lies in the bed of tbe oreek, and 

directly west of this outoropping, 140 feet , we have another strong 

surfaoe outcrop whiCh should represent an unknown ore bod.,v lying that 

distance to the weat of the No . 4_ In the near ruture it is my inten

tion to oroas-out in the hope of developing this ore underground. In 

the same way we have found a rather weak outcrop lying approximately 

100 feet east of the No .5 ore body. and io this also we hope '00 cross

out in the near future. 

As to the possibil1 ties of discovering ore outside the 

limi ts of the present mine workings very 11 ttle can yet be said. If 

we should have g ood sucoess in developing the No . 6 Ore Chute j, t wo uld 

seem advisa.ble to do some prospeoting and exploration further nor1b. , 

although work done several years ago in that direction did not meet 

wi th suocess. About half a nile south of the Bluebell. shaft we have 

the outor oppings and surface work on the Blue Thunder Claim and during 

the past year we scraped up a few tons of stll'face are from this property-

T'he 'Work whioh "Was done here in fo1.'mer times and the 11 ttle assessment 

work which we did during the last year have not proved up anything of 

commercial tmportance but nevertheless the Blue Thunder presents rather 

an interesting geological prc,)'blem. and I am inclined to. think that here 

also some exploration wil.l be well justified and that there are gOOd 

possibilities of discovering commercial ore in this seotion of our 

pro'Perty • 

'~ 
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.. ~Q1f3 FROM 

S?ECIAL RFfOR.'l' ON LUEBELL., ,Il~ BY (h }'. I COLVOCOnESS~& 

SQptemb r aeth, 1914 

1 

DUX' ng tl1e rust lfSht months of thj,a ye~lt w ehipped from 

the Blu b 11 2a.Ql.a tonat ore, containing U58 . 34 ozs,. of gol d., 

37 , 90a. 18 $ or s1lTC~ ~Q 2, 192.53 ~1 r prosehts 

an averag cont nt pel' ton Qf . 04 o-Z. ~old , 1 .31 s . al1ver and :."'78, 

oopper . Th value of the ~e bas 10 ,rlc s whicll hve pre a1led 

dur1,ng tho y ar has been. a littll$ be tor than '12 . 00 1>:~r ton . S.1.nQe 'tine 

1st of April . f.1 reserv s ~as ttade I 

we have $lllp d 24, 532 tons Of _ O~e of l!lP;prox1mately tho Geme average 

aompoa1t1Qn B m nt10n d bov . From thG above stat 111 be 

n¢ted that the gat.ada of ore 1 s just bout the s&me an the ave.rag grade 

produced durl,ng th year 1913 . Th gold and allver :t'e just sllade 

lor r , and the oop1)er eoo tent is precisely th ' same a.s tho vE}rage in 

the y ar 1913 . 

BJ~.YkIS, Q:a\ DE,VE&QPMEl'fr i1 0l\K I~N ,l,glA 

Sine ,r~open1ng the lUna n hrutlrY (\ltd up G th lat of 

August a. at dy prog:rOll1 at dev' lOPlUont wa.s pureu d a.ndan ~1'fart was 

made to incr s u:r.~ 'Or r 'serv s . S llluoh as possible . We were not able 

to deV'ot as much thor or 1I1011ey to this d " lopment as I could b ve ishtJd 

but 1n th.e main th rasUl ts h va been satisfactory , oJ. though . as 11.1; be 

seen fro:m. the- atimate ot or l"eserVes , our nett d()Velopmenta bave not 

r ally ~ pt p.aoe :tth OlU' extr ot 0 of ClWe. Th pr1nc1J)al. ork along 

tb1s lin has been as tolle at 

NO . ,11' O'Jf'f', 2rxUl1tU Deve lopments n ear the $UX'faoe prove that a 

ry considerable body ~ "re existed b sen the 210 stD~ and the surface 

nnd on either side of the QiaV'e which have r-ef l'red to an tile Glory Ho:le . 

A portion of this or as ¢ons1 d$rably oX1d1z d an was used 1:Q;r: GonV' rter 

flux . Aneth r portion as fairLy be. 10 andp sed as d1r at am 1 t 1ns or , 

wlllle the greater part is aui tabl~ tor l1l11U,ng. We have already xn1ned 

the or .reserve 1 ft ,on the south side 01 th GloJ;'y' Ho~ ild ar now 

just beg1tll1ing to mlne on the north aid, . The tota.l railorve on Septemb~ 

1st amou.n ted. to 829 tons of brok n ore " and $;pprox1mately 3000 tlOns Pos1 ti ve 

" 
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and Frob ble ore 1n lace . The os value of th1s or mey b considered 

a a little better than v12 . OO . and the cost 0 or sking sam and hoist1ng 

it is octrlparati ely cheap . 

side fro th1s point tber~ has b n no tteupt to develop 

add! tionu or reserve in do . lOre Chut • old stopes 

there 

m1xea 

(;ood deal ot broken ore 

gradually \,ork do n from boy we expeot to rob 

the 0 .. ll6 W1d t th bro o ' frOtl. "~ll ~ast. in 

so far B 1 t 1 eaQtlomic 

ttl re 1 

This 1s at pres nt 

hatever r 

NO . 

le.rg ount of s 

115 10 rad 

A 1d from the 420 stope 

o. It aul 

1ft 

but 

t this point . 

p ar tram tb P that 

south n of th 611. 

~e expect to oxtract 

ork ao on her but a 

n proving th t much 01' th or 

cop-di tiona can dly be m1.n d t a proti t . 

out) th re does not app r 

to be OWl body of are va... gin · b to 9 . 00 

pel' t r pres nt conditions it auld hardly 

be profitable to mne any of ·this 

probub111 ty w bi to bandl this 1 th pro1'1 t in 1914 and have, 

tb retore . continued to nelda th ot trQU1 th1 s chute in th s·t ate 

01' camnero1al . r aerv 81 ho h it w111 be un rstood bat this ore ~ 

not really va1lable There a ms to b son 

to b l1evG th t oC~aslon poc~ ts or chimneys ot f ir 

oocur throue;h this chute d by au tul,; and aacurat s 

ttv shall, undoubt to vent~ 

th nt1re st1mated . 

h1gh ada ore 

pl1ng s leo,.. 

tr ot practicallY 

'To . :3 Oro Chute, T .most important ot our recent develop-• 

.ments 

lev 1 hav op Xl d un 

nearly 10 t t in idtb 

portion ot the mine. On the 2nd 

length 01' 00 r et 01' exoel.lent 0 , averaging 

d hay better than -12 . 00 per ton. 

to tope t this point and altho we do not ~no 

how far upwards th or will ext nd 1 t seelns fair to assume that it should 

rxtend itt 1 e.st up to . th - 1dized zone . which 1s prob bl3' 100 t t bove 

th back of the lavel . 
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B 1 th ana lav 1 th d v lOpm nta have no her been s 

good an wh11 1 t is qut te t sema good or b ~Y1e6n 

the 4th and 2nd lev 1.8 the amount and. V u of this 1s rather problematical 

The grad ot or contiUues to d ore as 110 XL to tl1 6th love~ and th n 

increased aga1n until 

more part10ularly 

find most exoell nt ore ~ong the 8th lev 1 , and 

~ome 0 t the b at ore 

1n tb mine froll the 30 stope an. ther 1 s ev ry probability that b ~ 

the th level very xoeU nt reserve 7il~ 0 develo~d n t 6 cut . 

NCl . 4,0, llo d velQpment of mpor anoe ere m~de 

here . In the ' aok ot the 340 stop tll ore is so badly :faulted as to 

beoane unwork.abl , and w have not be n able to extend our work up ard 

to th oxidize zona til thou I beli v tha.t, 1 t 111 p o turn to 

this point later ihen we hay mo e. t1m &0 spar tor xpl.orat1on . W ar 

mining good ore in oth the 740 and 840 stop s 

th t sOUle ore must exist bet een. the 8th an 

seems quitu ~erta1n 

on tb 9th the 

indioations are th t he ore has been e r1ed ovor into th hangin aJwl . 

andthisi liich e me 11 to tltrotighly in the 

oours ot the next t months . 

No . 6 Ore Chute. .e are without ncb d tin1 inform t1on ' 
I It • 

oonoerning h val.ue 01" b1 s 1: serve til inoe hav~ on y cut it on the 

5th level and our 3~d 1 ml 

point 11 rG it should 1nt #}s ot 1th Ii • 5 Ore Ohute . I had intended to 

pUSh this ork mol' speedily but a var! ty of oallS s h va made it difficult 

to go shea 11;r an ther for no additional int mat on has b n gained 

sinoe last Apt~~. 

No . t) Or ! am. pnrtioul 1y disappointed 

not to bave ~ fin! te information to g1v you in r Ba.rd to thi$ ore 

bodY_ I oontinue to hay the highest o:p1Jln1on Of the prob b111t1ee 01' 

devel.oping ,6. large r serv 01' 0 at this oint and have been lilCst an taus 

to push th d v lOpln,ent l ark but as ill be note thia ore cnut is a lon.g 

way from all the other 'loI'k.1ngs of the rune and progress 18 slow and 

eX}) naive . 1$ llt! no n poss1bl to push this work as I could h ve 

ished or t<> otu.ally strUt · 1 t10n here i10 b liev tho ore 

body must lion the 6th l-eveland. which apparently :is Inca s 



,~ .... 80 or 0 feet to the east of the pr sent heading in the drift . We are 

no resum1p.g de'ielopm nta nt th1.s point which llere interrupted j.n- ~ , 

and I sha.ll hop to hay s auto to n ke in regard to 

th Blu Be~l Or Body in t of th next two or hr e months • 

.n ner tnt nt ion to. :rev up th 1'fo. 5 nd '10. 

6 ora bod1 a as qu1ok4' $ possiole and also 0 endeavor to loe te LTo , 4 

on the th level but it should b as1de from t11 se po1nts the 

min is no pr tty w 11 developed down to th th and th t we oannot 

bop to prov up any e:lGt ·nQ1vedd1tional or r ser s in No . 1 . ~, 5 

or 4 ore bod! s which up to t hav b n the mainsta.y or 

the ropc~ty. Ther is an op tun1ty tor oons1darable explo t10n rk 

and 1> ssibili ty that par Ue1 ore chut ay ooeur east or st of 

t10n w 1.ll reel V due t ten ti on as 

t1.nle pernd ts but 1 t sb.o.uld be conaid red secondary to th ev lopment ot 

, t pOinte Vlh re VI hav v ry reason to believ tllat 

th Y actually dQ axis • 

B.v am1ning 0 etully the esttmat of 0 r nerves 1nelud 

in this report and by comparing lt With th at1 te attaoh d to th 

report of A r11 27th , it 11~ be noted toot 01 though 

approximately 18, 000 0 . and shippe 

24 , 000 tons during th 

ar . P'Prox1m.a:tely 0000 

ment is not strictlY cc 

of time so th t our' reserV' s at d 

than they w re on Apr11 1st. Thia state

b OUllS in rev! ing th estimates in th 

light of th 1 test s of ne it bec e n c ssar,y to 

.tnater! 11 change some of the figur given in previous sstlmates but 

taKon s n at telnoot 0 t fact th t cannot xp ot 

to prov up any consl rabl bodi a of n or 1n he south rn port ion of 

th mine bove th ~th leve~ d that in this se t10n ot vh pro~~ O~ 

ore r serves from no on ill contlnll to decrease unl sa imtr.edl tely 

begin to deepen th mine, and s tart about the op ning up of tb 1000 tt . 
, 

leV'o1. . je ~ ot oourse find sexue large reserves both in No . 5 and par-'l 
t 

tlcularly in fO . 6 Or Chut s but these e at best uncert Xl qu t1t!es 

at the present time and I oonsider that th ttm has c to serious Y 

consider the necessity ot d p ning the mine and g 1nlng new or wl th 
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depth on the ore bodies h10h we havo so far followed down to the 

850 foot 1 vel.. 

. pOl~cEmtnrG ~ ,1 ,000 ]'QOT LEV 

t is m:y desira t 0 d~.elH,n tho sbaft by appro::d.matoly 1'50 

feet. put in the uellu station. sump f ore pocket and extend a levol 

at a d~Pth of 1000 t at f.rom tb. eoUnr of the sbf.U't . this to b l~nown 

as the 10th 1 vel . From 11 l.ndj,c(l.tiono ~h1ch we haVe up to thQ prese.n't 

time it acfitllt.s re gonably cert in that w (tan :figure Qn No . 1 and No . 3 

Or C~tes ext n<1t.ng dounwaxds ow 150 feet bel.ow thQ1r proaeut known 

l1mite . It 1s also posslbl!(t but not p!'obttbl that we shallr filldc$..mm.er

cia:L ore in l~o. 2 and N~ . 4 Or Chutes and. o.S YGt I have not sufficient 

k.no·l dg conoe~ntng NO . 5 and ... o. (3 to do any f1gu,r1.ng fot" OJ" against 

their continuanoe to tbis depth. But assunling that ~JQ. ). and NO . :3 

continue down, ardIS .1.th a,npro .. 1nlatttly tn CH1Il1e quantity an qua U ty as 

pro ed on the 850' lo'V 1 we shoti.l.d dovelop bY' the 10th level an addi

tional r $ l!~ of apDroxtmately 50 .000 tons of or€) 'W.hlch on the present 

basiS of pro{1uotion rfouJ.d keep us running for s eth1ng like 8 months . 
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'LUE BELL NE 

April 27 , 1914 

By G. • colvocoresses 
R sults of sst Oper tlpns 

, 

uring th year 1~13 the Dlueb 11 no produced 3G7g2 

ton of ore, c ta1n1n.g 1711. 2 OZ8 gold. 48920 . 8 oza. silver and 

2 . 765 .166 lbs . ooppel' . The v rage content err this ore per ton was 

. 04G5 ozs ot gold . 1.. 33 ozs . of 11ve~ and hich on 1h 

pr1~ S ot m tals pr vailing througb.Qut tho y" ar meant gross valu o~ 

13. 23 V r ton . th agr;regate gross valu ot th production. be11lg 

486 , 638 . 49 • 

november 19th, 1913 . I d r port of the Bluebell Mine 

to the oard of D1recto s . ati atlng the ore r serves as th y existed 

in th mine on llovemb r 1st . th mine he. Produced . . 

10 ,oa8. 53 to ot ore) $9 . 31 ozs. sold , 13 , 296 . 30 ozs of llver . and 

766 . 123 pounds ot copper . The averag oent nt o:C this ore ner tal has 

be n . 0486 OZS . gold , 1 . 32 oz . silver. an 3. 8- copper . The IlUU'k t val. .... 

ues 0'£ copper and s11ve:r haY been lower sino Io mber. 191.3 than 

dur1n the v ro. e of th year , d thi ue cont med in the 

or III ntlomd bove on.ly 12. 00 p r t although 1n point of metal 

content it as aotual:J.y a trltl rioher th th avera ot all ore 

produced in 1 13 . 

The lueb l~ l ine olO d down allnost ent1,rel-v dur1ng 

the latt r part Of Decemb r . ~~13 . and operations wer recommeno d on 

BmSll IJ cale in Februn.ry , 1914 . 1noreas d to oV' r 100 tons p8r<1ay in 

ch, and t dat of riting 0 is being brok n . hOist d and shipped 

at apprOximately lSO tons per day' . 

Th figures quo d above in regard to value and grade 0'£ 

ore are inter sting , not only as show1ng what th mine has actUally 

done . but as an indication of hat may be xpocted trom future output . 

To th st ot my 1m ledge no attempt 8 mad in 1 13 or smae that 

tl out the richer port1ons of the ore bodies and tb pro

ductions r PI' nt the average run of ndne material s brOKen in the 

stop S t an ppr 1m t 1y th v rag material whioh r 1n in plaoe 



in tb s or bod1e and fr b10h sb II re 13 dr~ our 

pro uet1on. It is ru ar oertain portions of the mine 

from bloh a sim.11ar gr de ot or can b obtained only by 

stop1ng , or by sortin out a consider bl amount of flat , but allo ane 

for this bas been in calcUlations and the poorer portions ot th 

mine ill be B en to average 1 th th r10her port1ons and to aho a 

large r s 1'1' ot very good or waJ. ting extr etton . 

I b l1ev , moraov r , ·tll t the f1g\lr s quoted bove go to 

sho th at 1t1S.te 0 r 1" s rYe 

_de by me to • K1 ttle in Feb.t'U8rY , 1915, and a1.n in th estUnate 

bioh I made tor the Dir ctor 1n Novelllber . 1913 , \1 1'6 cons rvat1v and 

bay sO tar e n jWJt1f'1ed bY' th sults Of operations. and I furth 

hollev tha.t the estim t made 1n thl s present roport atter more care-

ful invest1gation t.b.Qn oss1bl.e on 1 ther ot the ethel" t 0 occasions 

w111 be found to b pproxtmate~ accurate 1n so 

far as acc~ate Imo t p.t'esent . 

In c I hav person8.l1y , in so tar 

s pos 1ble t measured the ldth ot th ore independent fran th ldths 

poat d on the plo.n . In S<.Ille cases . 'fIh tb ore appeared to be ot 

uniform grad I have ~t1.nlated th . tull vddth as ot the grade represented 

by th assay . Else r thi s grad has been reduoed by JIlQanS 01' hand 

.. amI> s or apPl'ox1nlat 110 ance . Th est1mat S ot tonnage and va].ues 

are th retor not absolut lr fixed nor aocurate but I believe that th y 

are & acour t as present kno l.edge w 111 pel"ru.t and that they at' 

uniformly oonservat1v nd s the sampling and assaying proce ds . 

additional r vision. of the est1 te ill be d and t~warded to you. 

In the torm r r~ports bloh I l!18de on the mine I asswned 

from. rathr 1ncomp t dnt that th vera grad of th or as 5 . (Q 

copper r d that the go and silver had an rage value of 1 . 50 per 

ton. I hay now be n a.ble to improve on this method S(Jll81Vhat and have 
, 

stUnat d each block ot ground as are of a d1tterent value bas d on 

the availab1 assays , d figuring ld t 20 . 00 per ozS silver at 

58¢ per oZJ and copper t l4 . 5¢ p ~ pound . In £laking thea ~ sti ates 



I hav mad us of good many assays which are not ~osted in the plan. 

and also 01' the r cords o~ ore mined and hoisted tran the v rious sto~s . 

In con der1n.g the present e tlmat you ill not that the 

a g te tonn e estimate in th min ha been cona1derabl1 inoreased , 

and no amounts to 1 0 , 720 tons , as gaUist 154 , 600 tons est1.mated 

Novemb r 1st . 1913 . 

tons . and the 

tor th d1.ft ro 

du to th _ 1nol' 

Or amoWlta to 13,000 

rob ble ore ocounts 

ly . 23 . 000 tons . All of these incre ses ar 

of varloua or bodies as prove<l by the ork 

don d\U"ing thf! last four .months . During that time we hay not 

d vat d Illly mon y to xplorat1on proper f nor h ve e d1soovered anY' 

n bod! a ot ore J or f3!J.Y substantial iner aae in lengths ot or 

ahut s , but w h v proved tor instance that the 1 th of the or 

bo~ at 30 1s teA feet ln t ad of five . a previously est ted . 

ny otber 

14th. In n lY' 

ce 1 to develop dd1t1on 

e v carr! d ~n dev lopments 

along theJi;>e lin s. the r sult';j hay been sUOC sa1'Ul and ncourag1ng. 

Tb one ception 1s the No . 5 (Dlue-b ok Or dy) here 1 t now 

appear that our ore is lower grad tban exp cted and the Ollnflge 

ot PEW ore 1 doubtf'ul . 

or body one "a:l or 'th 
, 

unt1l 

s 1 voJ;'1 muoh bout this 

out sam on th 2t>O lev 1, a 

we hop to do in th COut"s of th n xt two or thre months . Atter 

th t e shall h 

st1m.ates . 

, 
: 

base our 

t the PI' sent tw 1t are starting again to explore 

the ~b. 6 (Blu b 11 Or Ohut ) and h ve every expect tion ot tind-

1 a v uabl ore reserve t his pOint , th re ults of hich will 

be r cord d ill ue ooura • 



QllE ill?:SERVES 

The or reser'vee of ".btl .Blue'b i;)U. Mine I Gstilnat . 5 foU(!)ws. 

as t Ap;r11 lst, 1.914$ 

Ore aOdf 

No. 1. 
(Blu ooat) 
(South End) 

Pos1tiy 
_1 1 t -. ) 9 I . 

Abov 300' level 100012 ----~ 
~oot - 400. ~---.-. 2000 c ~12 
400' - 600' 1000 12 4000 @ 
500 f - 6001' 1.000 12 aoo 0 @ 1.2 
600' .~ 700' !QOO @ ' 2 1000 ·12 
1100· .. .... 8a<)I ~O()O @ ~4 )..,0000 c' 14 
BeJ..Q\; 850' .. ~--.... , -"':'-~-

AbOV 200' " ---

3000 ~1.5 
2600 &\12-
4200 @ ~12 
3500 0 ~le 
..... --."IW ..... """""" 

15000 @$14 

}'ITo. 2 200 t 30c)' 
...... _.n - 2000 ~U 

• -~------ 1000 @ ~ 0 
..... ------ ,---- 1000 0 11Q 1950 0 $11 ---------- 7000 c 10 

(Blue Coat) 3'00' .... 400' 
(North ot 400' - 600' 
Dr~ Mos~ 500' 600' 
ly) aoo' - . 700' 

,oot """ aso' 

Above 600~ 
NO. 3 GOO >I0Il 700' 

(43.0 SQllth) 700' - 850· 
13elOVl SOO' 

Abor$ ~ao' 
No.4 260' ... 400 

(41Q North) 400' - eoo 
600' 700' 

-----,., . ~ 7600 0 •• ' 
---........... ,~ ~- .......... --.1 6000 0 ·9 
----•• ~ ~-.-~ 5000 e ·10 

fl t;iOOO ~ ·10 
50QO @ ,ll 

3000 @ J;1O 

... . ! ....... --- 5000 . <i?,l.4 5000 $13 -.. ~- ----
" SSOO 14 

!5S0 Q ~12 
--...... _-

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

l?~obable 

' ., • II 1 1 

5000 16 _ ... _-... .. --.. -.... -....... 

15000 @ $12 

----8500 t 12 

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

700' - 850' r~ ....... _I .. _ 
6000 @ i lO - '-". 

No. 5 
(Blu BUo 

Above 400' 
1 400' 

No. tl 
(Blu bell.) .... _ ... _,.'~-

In ins &:. cr 

TOm -

520 C 9 

200 @ 1*2 
_ ! t !I 

12420 tiJI 
\fl.2.35 

--- l2000 @ y9 
5000 Q ·lil9 

--- ~- ....... ........-.... -
; ) j • £ " I ' t I r -; iI 

4550¢ @ 80800 
$1.2.60 11.43 

52000 0 
,10.96 

----- --~-.--.-.---------- --- ---- ---
fLUl4, M t\RY 

Total. all Hi@l1Y' 
O~ Japfll , B»oken Eo,s1tl,. PFpbabh Probable , O!:!!!es b I J 

., , - . • u p 

In Bins 200 200 

~ 
~B1UO Co t t S,Quth) GOOO 20000 28300 18000 72300 
Blue Coat. North) 1 , 50 .,.. .......... - 29500 10500 41950 t10 southl lOO 12000 8000 8500 28600 

$~ 10 North Z8!;O 13500 1300Q - 30360 
Bl..UG au.ok . 320 ............. 2000 15000 17520 . , 

. n t 
, :11 r: _ , 

TOTAL & 1242P 
II I I F , ,455°2 

2 
spaoo ; , I 

1

52000 t . • . 19Q7~O I 
I I 



The aethOc1Qf operat1:ng the,\m1ne 1.$ . to ltIf .mind, greatly 

11n.proved. net the r esults ro also shown .,by the coat during the l .aat 

t 0 months . In plo.~es we b&ve subst1 tuted for shrinkage stop1ng the 

othod of t'out and :fill, wbich bas many advantages where the ore bodies 
t 

are Vitde and the illa bad . 

In F b-ruflry. with only' ~59 tOlls shipped, the o-out }leta 

natural.ly high. - $5. 34 inclusive ot freight . In ]i!al::Oh. with 3528 
\ 

tons sW.pped. the coot h~d ta,11en to 2 .. 05 per tOll .• inolusj"ve of: 
- ( 

freight . Ind1~at1ono a.,r;e that Allr!l.. , 1 ill hhow an even bettr :t"o$u1t. 

Att r this nth a we firmly 4P et to handle 6000 tons or better :per 

month. a,nd to .ko - tho nt.te coat ~ U f,tlow $2 .• 00 per ton. In thUJ · 

connection 1 t y be i nter ot1ng to hote tht t h vera.g coat t01! 

19l3 W -3.38 per ton, and that the best month record was maae 1n 

I~OVE)m'bG,r. ~!;th n coat Qi: ~~2.e2 per ton gains 39lS tons shipped. 

In aen ~e.l.J 1 believe that I can say thl t th cond1tion ot 

the BluebeU is he 1 h, aoo encoura.ging_ fe e lnintns a good. g;rade 

of or at preaentnd we e.re d veloping !'lore ()~ of equallJ' good 

., teel cont1dent o~ mor then tw 0 year::;,! re~erv on th 

basis of CQOO tona p aonth nd 1ne-ludiug the "!trob ble Ore" and with 

the additional r s'crves, Moll · -shall almost certainly dtlvelOp w1th1n 

the next tew months I think there 1 s vaIr! 11 ttle doubt that the Mine 

will continue to 1'Urn1eh foX'; se'l1walyears t¢ com . Our workiD.g 

costo bay already declreasod e01l$id :!rebly and ther 10 every r aeon 

to expeot that 1;111,9 dGcrens Vlill. be maintained and be1itered as 

our work p~ogre85es. and that he a ill reaQh Rum.boldt h v1ng a 

gross vnl.ue ot ov r Cl.qj·OO pel: tt$1 and with C'ost a ;:)$.1nat 1 t or $lhOO 

per ton. Th subsequent treatment ot this o.re in tho O(utee-ntrator and 

11 subje t of s~pa.ra.t reports. 



EXTRACTS FROM REPORT BY 

G. M ~ OOLVOOORESSES 

November 19. 1913 

-.. ~ ... 
BLUE BELL MUTE ---

Reoent Developments 

The principal development duriUg the past ten months has 

been the opening up of the Blue Goat Ore EDdy on the 850· level 

rendering as positive and probable ore an additional reserve of 

38000 tons averaging wel~ over 3~~ oopper. The oxe-shoot on the 

850 t level did no,t €l. t first appear to be quite e,s ~ong as on the 

700' level and in the above ¢alculat1on has been estimated at 

215' length against 282· on the 700' level. However. it would appear 

to me that the limits of pay ore are not as yet defined on the lower 

level and there is evidence that goOd ore still exists in the hanglng

wall and it may be possible by careful sampling and selection to 

stope as fex north as the dyke. The evidence is entirely favorable 

to continuation of the OI'El\ body downwards and I cons1de'r 1 t reason~ 

ably certain that you will still find a good ore body on the 100t)t 

level when this 1s opened u;p, and very likely on still lower levels. 

The 410 soutn Ore Body has so rar inoreased in quantity 

and qual:!. ty with each successive level and shows better on the 850-

level than anywhere ab ,Qva this potnt. There 1s every probabill ty 

that this ore-shoot will also persist to a considerable depth and 

shoUld certain~y be encountered on the 1000' level. 

Ifhe. 410 North Ore Body on the oontrary shows a pregress

ive decrease in value with depth and between the 700' and 850' levels 

it is so poor that I doubt if it wiLl be workable. some additional 

exploration should be done before 1 t is posi tive.ly considered that 

the ore has petered out, but in estimating reserVes I am not cons1der-

ing anything in · the 4lQ N~rth Ore-Shoot below the 700' level. 

Uo further work has been done on the Blue Buck Ore Body 

whiCh so far, has been cut underground only on the 400' level. It is 

now propose to extend the 250· level to intersect this ore body and 

considering the surface indications and the genera~ character of the 
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ore-shoots, I do not think there can be much doubt that good stoping 

ground will be opened up between tlIe 400 t level and the 250'. There 

should also be mined; some good ore ab ove the 250' working up through 

the sulphides and the zone of wecondary enrichment and into the oxides. 

The Blue Bell Ore Body has not yet been defini te:4Y proved 

to exist on the 400' level (which at this point 1s about 500 ft. 

below surface). However , in the breast of the drift and the cr08S-

cuts; the stringers of ore eu."e now beginning to show carbonates, oxi6es 

and also a 1i ttle sulphide. These indications mal{e it seem al together 

proba le that the drift is approaching the end of the ore-shoot; just 

how large -the ore-shoot may be at this paint, is impossible 'tD say, and 

this can only be determined af'ter the drift has :pI'oceeded throughout 

the full length of the ore body, - presumably a matter of 100 to 300 '. 

The extension of this drift under present conditions would be expensive 

and slow and it seemed best to suspend development until this can be 

carried out under more favorable conditiOns, which should be possible 

within the course of the next two or three months. I consider that 

there is every probability that a good ore bOdy wi1~ be opened up 

at this point. 

The ore reserves of the Blue Bell Mine I estimate as 

follows as at November 1st, 19131 -

ORE BODY SECTION 

Blue Coat: 200 & 250 
405 

400 - 500 
501 
602 
605 
703 
851 

Below 850 

410 south: 501 up 
601 
701 
801 

Below 850 

BROKEN POSITIVE HIGHLY 
PROBABLE 

1700 

3100 

2000 

4000 

3000 

400 8000 

1000 4000 
1000 
1000 

3700 
2600 
3600 
4200 

3500 

30000 

3000 
1000 
4000 
4000 

PROB.ABLE 

10000 

3000 
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(Cont'd) 

Ore Body section Broken 

410 North: 250 3600 
410 3500 

400 - 602 700 
600 - 700 

BluE) Buok: 
Surface &, 
410 only 
proved as yet 

Blue Bell: 
Surface only 

TOTAL 14000 

- - -
SUMMA.RY: 

Blue Coat 
410 South 
410 North 
Blue Buck 

- 3 -

- - -

Positive 

2400 

Highly 
Probable 

4600 12000 

30000 71600 

- - -

22200 47600 
7000 12000 

14800 12000 

Probable 

6000 

20000 

3~00O 

10000 
3000 
6000 

20000 

Total all Classes: 154600 tons 0 3.5% copper and 1.50 per ton in 

gold and silver. 

In connection 71i th the above estiIliates it shoUld be noted 

that 14,000 tOhs of Fosi tive ore is brokeu in the stopes, while the 

balanoe, 30,000 tons is proved by the levels above and below, and by 

rais s cutting the ore vertically. It is therefore all exposed an 

three and for the most part on four sides. 

The Highly Probable ore ' is exposed above and below and in 

part on the sides and considering the continuity of the ore-shoots as 

proved to date, this olass of ore m~ be considered as being almost 

posl tive. 

The Probable ore represents the continuation of the proved 

are bodies below and above the last point where they are positively 

indicated. 

The Blue coat and 410 South are estimated to oontinue as at 

present for approximately 50 feet greater depth. The 410 lfor1h is 

estimated to oontinue (though considerably diminished in grade) between 

the 600' and 700 t levels. The Blue Buck is estimated to contain a 

considerable quantity of ore, oonsidering the surfac~ indications and the 
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ore shown on the 400' level. The estimate of Probable ora is, of course, 

merely a personal opinion, but it is submitted that this estimate is 

conservative and there is a. probability that future develbpmentswUl 

very considerably increase the quantity of your reserves beyond the 

figures ~hlch are given above. 

Regarding the grade of the ore estimated , it is not possible 

to give an exaot figure owing to the incomp~ete sampling of a large 

portion of the ore-body and more partlcular~y to the oareless manner 

in whi ch the record of past sampling has been kept. The estimate is 

based on a study of all the samples recorded and also on the grade of 

shipment made to date fram which it would appear probable that the 

Broken ore will average close to 4% copper after sorting and that the 

grade of all the reserves estimated above will average better than 

3.5% oopper, and 1.50 in gold and silver to the wn; these figures 

having been given as an average for the above estimate. In addition 

to these estimated reserves, it will be noted that there is a large 

amount of low grade ore not considered in my estimate, muoh of whioh 

will average 2% in c-opper and ~1.00 in gold and silver to, the ton. 

Such ore is not payable under present working conditions, but it is 

believed that at same time in the future, increased efficienoy of 

mine operatiOns and reduced milling and smelting costs will make it 

possible to mine and treat a great part of this ore with profit. 

Since I estimated the reserves in February this year. very 

encourag1ng developments have been made by means of crosscuts into 

the foot and hanging walls , more particularly the latter, and these 

have proved the ore bodies to be wider in general than previously 

estimated by me and it seems likely that in stoping out the various 

blocks of ore add! tion.a.l. width will be gained at several points. 

WorkH!g Oosts 

The following is a table showing what the mining oosts have 

been from January to August of the present year, and showing also what 

I estimate the working costs should be after the mine is operating 

regularly on the basis of 200 tons or more per day extraction. ·These 
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latter costs should be attained by May of next year. The estimate 

given here has been shown to Mr . Walker and also to Mr . Trengove, and 

both agree that these figures can be attained when the new scale of 

operati on goes into effect. Meantilile , every effort should be made to 

redu.oe the present working)[ costs and to prepare the m1ne for breaking 

aad hand~lng the neoessary tonnage in the most economical and etftcl~nt 

manner: 

Extraction 
Development 

Eots :t:bn§ It 

Pu..fuplng -' 

-Tr-arllhit1g &. Sorting on 
Surface 

"\ "" 
Oper a-t ing Hac KSlIli th Sho!> 

Taxes &. Insurance 

Froportion Humboldt ~~pen~e 

Superintendence at Mine 

Mine Offioe 

s table 

General Expense &. sampli,llg 

TOTAL 

PER TON OF ORE MINED 

Present Costs 
(From Jan to Aug 1913) 

2.04 

.12 

, 28 

.02 

.11 

.l2 

• .lO 

. 01 

.02 

.25 

Estimated Future 
Costs. 

.15 

.05 

.16 

.09 

.01 

.01 

.15 

,'-------



EXTRACTS FRO REPORT BY G. M. COLVOCORESSES 

to CHARLES A KITTLE 

February 15, 1913 

GENERAL CONCLUSIONS 

I consider that recent developments at your Blue Bell 

Mine have been distinctly encouraging and that there is good reason 

to feel hopeful as to · the results of additional development now in 

progress. You have developed in the Blue Bell property, positive 

and probable ore reserves to the amount of 124,500 tons, averaging 

1.50 in gold and silver and 3.5% in oopper. There 1s every reason 

to expect that the ore shoots now partially developed, will extend 

downward and if such proves to be the case, your developments will 

in the next few months increase your ore reserves by approximately 

75~ tons, assuring your mining and mill operations for a period 

of somewhat over two years. I advise that development war~ should 

be continued vigorously at the Blue Bell ine and probably at the 

De Soto, and I believe that there is every prospect of proving up 

addi tional ore reserves sufficient to. assure your operatiollS for a 

period of several years to come. 

GEO LO GY ~ ~ .;,.0 C.;,.C;;,.;UR;.;.;,;:REN,;;;;;;.;...;;;CE;;;;;;S;;., 

In the immediate vicinity of the mine . the country 1s 

sericite schist, known as Yavapai schist and formed during the 

Algonkian period. These schist are cut by dykes of eruptive rock 

and by travertines of limestone. In the schists, there are found 

zones of silicifioation and it is in these zones that the ore bodies 

occur. The ore deposits are of the replaoement type and are found 

as lenses, varying considerably in size and apparently having a much 

greater length vertically than horizontally, wi th a width of three 

to fifteen feet. These lenses are frequent~ near the edges of the 

silicified zones. 

On the surfaoe the outcrops are quite prominent; the schists 

being stained with copper cargonates and chalcocite is occasionally 



noted. Below the outcrops there extends a zone of ox1dat10n down 

toward looal water level and below the oxidation there is a canpara

tively unimportant band of seoondary enrichment denoted by bornite 

and chalcocite and suooeeded in depth by the primary sulph1des, mostly 

chalcopyrite, which constitute the main ore body. Associated with the 

chalcopyrite there is a quantity of ~ron pyrites varying from equality 

to double the amount of Chalcopyrlte~ There 1s also considerable quartz; 

all of these minerals having replaoed the sericate and chlorite schist. 

BLUE BELL MINE - -
Descriptloh 

The silioified zone extends for a lensth of 2500 feet and 

for a width of 600 feet. The strike is North 20 degrees East and the 

dip approxImately 70 degrees toward the west. There are six distinct 

lenses or shootB of ore noted by outcrops on the surface or underground 

and referred to as follows . 

"Blue Coat", "410 West or South" , "410 East or North" , 
"Blue Buck West tt , "Blue Buok East" _ "Blue Bell" . 

Of theBe ore shoots the "410 East and West" have no well 

defined outorops, while "Blue Buok East" is so far unproved underground 

and "iilue Bell" though possessirig an exoellent outcrop and proved to a 

depth of 180 feet, has not yet been developed into the zone of primary 

sulphides. These lenses of are occur in two parallel bands str1king 

north and south and separated fran eaoh other by about 40 feet of the 

sch1 at rock; the western band 1s olose to the edge of the si11cified 

schist. Through tne ent1re zone of silicif1oation, there 1 s a certain 

amount 0 f mineralization and both copper and iron pyrites are found, but 

not in sufficient quantIty to be of carumercial value outside of the ore 

bodies mentioned above. 

Blue Bell Group has been worked , . but not continuously, for 

the past 12 years and a large tonnage of ore has been produced; the 

average grade of all shipments made since 1907 appears to have been 3.5% 

copper with golIi and sl~ver to the value of 1.50 per ton. Aside from 

surface indications, the mine has been developed in one place to a 

depth of 850 feet by shafts and drifts, while diamond drill holes have 



gained an additional depth of ~ram 50 to 100 feet. The development 

work to date is best shown by the trao1ng aeoompa~lng this report. 

and. as wi-ll be noted, the property is only partially developed. The 
i 

"Blue Coat" ore shoot is prove~ to a depth of 700 feet. The "410 south" 

to a depth of 850 feet a.nd by drill holes to a epth of 950 feet. The 

"410 North" to a depth of 700 feet and the «Blue Buckft to ,a depth of 

400 feet. 

From a brief study af the general geology of this distriot 

and such information as I was able to gather regarding the behavior 

of similar ore bodies tIc an see no reason why these depoei ts should 

not con tinue downward to a. much greater depth than has been gained up 

to the present time. In your own mine the indications are encouraging, 

for none of the ore bodies sO far developed sho~ any tendency to become 

p inched or impoverished down to the lowest point at which they have been 

proved. It is true that the drill holes did .not give encouragement re

gardlng the. continuance of the Blue Coat to a greater depth, and it may 

be that this partlcul,ar 'o.re dePQsi t will not extend below 850 or 900 

feet, but I do not consider the evidence conclusive on this point and 

1 t may go down much deeper. The "410" ore bodies were apparently- blind 

on the surfaoe and so far as developed, they show an 1,mprov6ment wi 1h 

depth and, considering the mine as a Whole, each succeeding level has 

proved up an equal or greater q,uantl ty of ore than found on the levels 

It should be taken into consideration that the lenses or ore in 

whioh you are at present working were undoubtedly deposited at a tl. nte 

when the sur:faoe of the eo un try was from. on-e to, three thousand feet 

higher than at present and therefoxe that this ore was once at a very 

considerable depth. The upper portions of these lenses have been carried 

away by the erosion and it may be that other lenses have been altogether 

destroyed by this same influence, but conversely, new lenses of ore may 

well be discovered at any deptn in the silicified PQrt~on of the schist, 

and it is my opinion that as long as this silicification cont.inues 

downwB.l'd" you will c ontlnue to find ora bodies similar to those in 

which you are now working.,.,.. The largest ore bodies of aimilar type in -- ~ 
~--------
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this district, are found at the United Verde Mine , which 1s at present 

developed to a depth of 1500' and in which I am reliably informed that 

the ore in the 1000 and 1200' levels also in the ~ 00' leYel is of 

exoellent qualit,1 and quantity and better than anything found below 

the original zone of secondary enrichment. 

ORE RESERVES -
From present development I am able to estimate the ore 

reserve of the Blue Bell ine as follows: 

"Blue Goat" 

"410 South" 

"410 North" 

"Blue Buck" 

Total 

Positive 

39,000 tons at 
3.50% eu (14,000 
tons bro k.en in 
stopes) 

39,000 tons @ 3.5~ 

Highly Probable 

12,000 tons ~ 2.60% 
eu 

7,000 tons @ 3.50% 
eu 

21,500 tons @ 
4% oopper 

40,500 tons 3.50% 

Grand Total ai! classes 124,500 tons @ ~.5~! 

Probable . 
9,000 tons @ 
3.50% eu 

6,000 tons @ 

3.50% copper 

10,000 tons @ 
4% copper 

20,000 tons @ 

3.20% copper. 

45,000 tons @ 

3.50% 

In conneotion with the above estimate, the ore classed as 

"posi tive" has been blooked out on three or four sides. The ore classed 

as "Highly probable" 1s developed by two successive levels being not yet 

traversed by raise or winze. The ore classed as "Probable", represents 

the continuanoe of the ore shoots for a distance of approximately 100 

feet ab~ve and below the last points of development. This extension may 

be fairly assumed to exist, considering the nature and pl~ved e.tent of 

the ore bodies. 

The average con tent of all ore at present developed is put 

at 3 .50% oopper, in addition the average value in gold and silver is 

'1.50 per ton, representing an average of 05. ounces in gold and 1.2 

ounces in silver (value 2.60 in 194~) 

In add1tion to the reserves estimated above, there is a 

large amount of ground containing from one to tv 0 peroent of copper. 



Under present conditions. this cannot be mined and treated at a profit, 

henCe 1 t 1s not considered as or~. It 1. s possible tha.t at sane later 

date, deoreased wor~1ng costs combined w.1 th 1mllrQved metallurgical 

praotioe may permit yo~ to increase your tonnage by mining certain quan

ti ties 01: this low grade stuff; bu.t for the present at least, .1t 1s most 

essential that the grade of production should be ma1nta1ned at 3.50% 

copper, and in order to do tthis only the ore bOdies estimated can be 

profi tably mined, and i"urther J care should be taken to n!aintaln the 

grade of production by the use of se1ectlve stoping, prevention of wall 

rock slides in so :far as possible and hand-sorting o:f ore at the traln

way terminal. 

FOT~ PO~SIBILITI$S ! DEVELOPMENT 

As stated above your property 1s only partially developed and 

additional development should be prosecuted vigorously. If the known 

ore bodies continue downward youwll1 develop from 30,000 to 40.000 tons 

or new ore ror every additional hundred feet gained in depth. 
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43 EXCHANGE PLACE 

( RO O M 1407 ) 

NEW YORK CITY 

TELEPHONE HANOVER 6940 

10 a. o • 
old. , 1 _ t. .. 

8 t 

• 
., .. ,. l'l t 

1 '1 e r 1, • ot 0 • 1. 

0 1 

• tlo:t .. b 

u, • • })1 • pl 

tAl' o 14 

0 el'a" ,1' 
1. • ., y I • ~ 10 " 

(1) 

r • 0 ., 
, 1 

1 " " ti volo t, 1 • 
-" ... 

t ) O\lJ' 0 1 on • 

r , n ia 

he • • 
t .. . u t i. 

# U n ., • oono ntr 11 • 

f t 1 • .eY r • 
1'0 , 

P 't l" 



y 

n~h on 101 '0 a'. ft 0 ••• t;1.aa 10 •• h • neo ... I'll~ b •• n . de. 

(a) A tot .5p hell 1" 01 )48 . 000. 00 ('. 00. 00 .1' 

. oll ••• flt ,b en 1. IOtA lO .tt\lip 7ctf.&~ 1_, 
'Co tb. ttloSn' ,.,'lJU:LlIl.'!'llR:Ut 01 riOO ton. of 0 . • 

'-'lin a r n • 

11 t r 00 p.~ »e~ntb. • 

to t RtUIl.lo1.4 \ 

UO. 0 ' d not bo 

••• 011 tnl.. ba.$ I 'f 0 era~ 

42 . 500. 00 p ~ 08 leav' a you aet 

11S,n tr 

t4) \0 . ,.. ., in to 

t • ~.nn.l1 or b lona1 110 · eo flY ul en bl. 

IOU to • nt.l1 t 

Iteo 0» ancl ow.ln 1,0 tb 1 p1'09$4 • us. 

• 191', 

Oft t ala ot,!oned 

All f 

mad. atto# full oon.~ t 

e.- and \it. 

c .tv.l ,",0 

b1 

It 

I'ltl 

J. ''11 Ut 

e. 

C() 

11 .11 un tb .-11111 ,,. .qal 

1.1 t. 10 "10ft. 60. X'iUfl4 -.\ 

a •• IIIIUIIQ. t \ n. 

tiolent pu "on ot 1 ,1\ 

.'. 

noa • .. o,f 

ell 

..e 

c 1 

t • 



p). '. t:~ lck aer. 
• Ol 

' be :i 1'1 led. in l0lal" 1.1 w't.n 
1 .alb). ,. 1 • 

21 h .,. 01 S 1ft. 1 t10n b 

n ~ .. il10 • tl lI' in\o p 1"&'1 1& MO • " 
ill dle \al11. • f. • 1'0" 

(3) 2' • ord.red 
reo' on y • in 'De ... to Gi ~ 

e h1 .,.r fA ~ 

Q 111, •• 4 tb~ alla at .. \e th 1 1. 

( ) , n • (S O" l~' 
ou Ilt &bi. v • 
.. to elt then 

", t 1 .11l • 
b1_ to \)1 .t.l" • 

6) uri ft • ou t. " ., ann 11 0 .1' •• 1 11 to leo 

.- 2 ) 'Of) t tI. • ~o t.. •• 
10 to". in I,oak 14t. an 

t • 1' •• YOUI' 1 OX; ne. a \J1 1~. 

ell ul be, , . ~ 1 po •• *, 1 • • 

(6) 4 lOll .qUi t 1. 1 •• 0 44-

A \1 fAftO ue , tJ 

n Of ),1 \11 t 

pJ'o 7$ on pp J'" 

.p c1 \0 

i01 ft' 0 n ot ~ tt# .. 

la 17 of 

en 1. ,. .00 010_ 

"be tt re. and , • 1:8tn an •• t.n. t.l re • t! e4 
, . 

1 1.. l".pOJ't . ' 

! •• e:ot t.t • 

;/ffr;f{J 
tJ; 4 

e , ~ / 



~ 

\ 

1 

hi fl b en tbe 

et. ton mo tb. 

the !)(} t le .1 

i ton 1 .or.. of rir 

to ., us ••• Q • 

'00' leyo. ~ "0". ee..1Q '10 b. )).. ..'U, a~.4 t 21& 4 

, Otl the '0 • 1 1. ktw." r. l' 

e tJl , t • 1:1 • of ~ . o~e ret not .. vtt cl fl. on t.he l~ 

1 1 d tb.e,.. ia • .,I,.-n t at 04 ore _ 11l. ed. ,. to. 

. 1 ~ nel " .0'. 
t zo- oJ'\. • T1 • ".nee 1. 

OA lnu td.o 

n 

.n tnt. i. rJpeoecS. u .. 

1h 41& souta U 1n r e4 in qu .'''~ 

.. b t,t ... Ott 0 Q t 

• rl . rOD ill, ~ that. 

\ 1. O~ . oot. 111 1 ~ per ,., Go.tid r 1. .p 

0... ftly b encounter on th lO( O' l.$V 1 . 

• • 


