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.L. of. WOLFF 
"MINING ENGINEER AND GEOLOGIST 

DULUTH. MINNESOTA 

ftI A..lf'1'L~ COFPliR-ZIBO MID 
HOi!AVl CwJ'lY. ARIZONA. 

the profitability of sucb a aining proJect on 1\. 

!be ~~t will be presented under the following cap\ional 

II Oonclusion and RecommeDdation. 

IV Mine Vo~lnga and ~lora\1onc. 

, Po~sible ~onnage. 

11 Exhibits - Ma~a and Croa.-8ect1ona. 

VII ProJ)oled Dr1111t14. 

VIll FTO?osed Shaft sinking follovlng Successful Drilling. 

I. LOCATION OJ' pp.v~~Y. 

~ Antler Ulna 1. loc~\ed in tl~ Cedar V~llef glning district. in 

Sec!\. l. 4e 9. ~. 17 17 •• B.. 16 We. ltoMv1 CO\mtl. Ari~OM. It 1& 12 mi1el by 

vell-gr~ed ~Y81 ro~d e~Qt or yuoc~. which 1. 23 ~11el byvell 1o?roved e~ 

There U9 no exee8s1v8 r~ad gr&d~;. Ore 11 tr\l.cked fl'om mine to l1l11road flt YUQcc. 



.\'Yerage rnlni'Rll 1a 11 inches. 

DeTer re~1na on the ground. Sumoera are hoi_ Vater 11 ?1ped a conelderab18 

dlatance froa Telle7 velie. 

!vo original clatms vere patented. the Antler end SJr~ten Du1Yil. and 

fourteen additional full-else claim. ~~ nine fractional one. have been atake4. 

the mine 1. ent1re17 Oil the Antler Cla1a. See at, taohed. cla-1m map. ~ bl t 2. 

the &.mO't'ln\ ot sulphide mineNllilat1on. principal17 of zinc ~nd copper 

vlth minor emount or lead. is ver.1 1Q,rea&ive tor the present exten~ of mine 

4evelo:pcent e.nc1 the ncceasory- drill explora.tion done by the U. S. ~renu of rU.nes-

( ln 1947. Imch more so tr~ prob~:o17 was the Iron tlng pr08p9ct at ~ &1c11t:s.r e t.age 

( 

in ita hiator,._ 

The ge~lo~lc condi tlone a.re oven more f'e,vorable than \1ere evident &\ 

l~h K1llG. The Antler .!'or=w.tlon is Q sar1ea of siliceous schlltt.s, ~)robabl:r old 

quart:-al&te&. c~ueht in a &reat £ranite intrusive from whioh th1npe~t1te dikes 

heve cut into the sch1e ta in vhlch 8he~r-zone8 ~,vo 'been developed (br the gr&lli to 

intrus ion). ~....J.:ing channel s up which the sulphide solutlona lmva found. ncce&s. The 

£901061 is 1deel for t~~ develo~nt or vain or fis$ure-fl11ed type orobodiea. At 

the Iron King th~ n1ner8.1in1nt: intrusive grant te 18 probably a. aile or nore away. 

while at the Antler it encloses the 6ulph1de-beBrlng ~ch1at8 only & tev huncred 

teet away on either side. The thin pegont1te dikes ~~ve cltered tr~ ~~~1sts to en 

8abestoe-llke 8111c~te (p~tho,hylllta) nnd other 811ic~tol p~ so~e gnrnet, nnd n~y 

have eontr1 buted. t~ brlnell'~ in the aul?hide~. 

frot'l n fre.ctlon of eo foot to 12.75 feet. In on/! ;}lnce a et.!lp6 Includ.lne both veins 

2. 
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1. 40' vide. '1hen are Ivelll op· pod.- and plnchea iD t.he Yeina. ~ length of 

1l1nable ve1na now proven bT dr1111n& ru:t4 ciu woritings 1. 1100' and \be combined. 

av.raae width 8h~ 1n five drill holes 1n thia le~ (inoluding p1n~8) 18 9.6'. 

aTere.gl:ll; '.3~ CoYger, 1.~ Zinc. 0.71% Lead •• 01':"9 0 •• gold nnd .9!;i 01. Gilver 

:Per ton. Contan1natlon b7 m.nlng tL~oubtedlT will .d11u\e the •• aMl.18u aOt'lewhat 

as a,"~ e-..;.rnni :liU feed. cont.a1ll8 2.9% copper. 6.8': sinc. ~re s.. a possibility 

of ~ t!lan 500.000 tone or ore vi thin tho uplored length ar.ul down to 1000 ft. 

depth elee Caption f, ?oaalble 'on..~>. 

Iuedle.t. abAf"-alDkll'l8 for explorations baa been GU&,~.t..d. but in 

adftnce of that I neO!1m8nd. drilling fOUl" hole. t!lld dee-pen1ng another, tot.ell1ng 

abou\ 2,450 fee'. &Iti~ted to co., $19,600.00. One hole 1arould underC'~t the main 

Dorthea8\ of D.B. 6, the mOBt northeasterly hole, ~~ two other8 would be 500 feat 

and 1.000 feet reapectlvely £outbwest of ~.E. S. the lasl hole eout,h~st of the mp.tn 

eh&f\. D.li. 4 le capped ~ ahould. be Ueeponod. to cut another vein. See ~:r.:h1'bi t. 6. 

This d.r1111tl6 pls.n vould extend ex?loration,G to a length of 2,600 teat of pos~1bla 

alner~llEed area. See Cnption ·Vll for Proposed Drilling. 

I consider ~h1& pr~lpect wsll vorth this 8X?end1ture, and it the drilling 

retult.e. el:>801cl.11' of the firat hole. aro sat1oiaotory. the e1n.'clng of III :law a~f' 

to & dap\h )00 feet bolaw tho pro;ont St~ leval or to ~lev. nppro%io~toly 2700 

""O"~d be warranted. l'h1s latter step ~hculd d~:)Ond. upon the J~nt of your d1ract-

ora u to t1:16 future or the Copper-Z1nc-Lead !!l~.rke' (eee Cf.l~t1on IX) E"..nd. cOtlmerciel 

III. O~OLOGY or AIDa AND ORZlODY. 

the geologic aesoc1ntlQD r~s been present$d brlef17 in the nbove p'~ baa 

been described in more detail in U. S. :Bureau of Hina. Rapor1; 01 Invs8~1gs.t1ou 42140. 



( 

( ,._-

.Feb 1948. b7 f. M. Jiosalo. vl\h vldch 70U un4oub\e417 are taa111~. 80 1 will Dot 

include & eeneral geologic deacriptlan. 

,he schist. or alate. atrtkeU. 20° - 2)° B. aDd dip 65° - 80° N.V •• 

haYl~ e cleaTagD appro~ately parallel \0 the bedding. The ainerall:atlon follo~ 

aheaJ'-lonea "h.ien hilTS 'been c"~18d ta.ul '., but there 1s no Yery clear eT1.dence ot 

taul ting follo"i~ the cleaYage. There are \vo prominent. crol.-f&ul ta. the Sacaaro. 

which ortset. the vo1r..a 45' to the II. U.. and the Ocot1110, which offset. OM vein 

SO'. Other transverse faults have 'been oap:Jed. on aurt&ee lr..lt not identified. under-

ground. 

A third nin southeast of the main footwall 'Vela containing cOpp$r-

the ~n hangingwall vein ~hlch ~~ followed for 420' b~ a crOll-cut trom the ~d1t 

(See Zxhlblta ) & 6). The minernligatlon therefore 18 not confined to onlr tvo 

eheu ~onse. 1 \ 1Qa1' pinch 111. one eMar and rac:ur en echelon in snothiJl' pe.re.llel 

one n9 OCC'"J.r8 in the Iron ~1ng }tine. 

An lm~rtlQ~ fea.ture vu noted on the 4th leTel ~ 1n tl).G sump below 

the 5th level, in thR.t the sulphide ON cuts sharply a.erOII the seh1s\ end i.n.to ths 

tootw8.11. See '"£Xblb1\ S, crosa-section or Antler Shaft, belo\l 5th level. Such 

occurren.ce ia responsible tor the vide stope ncb a. occur. in the 'h~ft area. on the 

)rd level. See ~xb1b1' 9. 

Tr~ area ot Cl~ics shovn on the cl&ia mep. ~xh1b1t 1. covers the ach1Gt 

area. eD.5;\ ruld. weat or which are gr"..nltea. That on the "-a&\ rises to Jegee6. IJaakll 

several hundred feet h16h. VAllo tr.:.n.t to the e£st ot the northerl;r- claims 1& only 

one or two hundred teet high. The area eust and south or the Antler ~~ S,~~en 

Duyvil cle1t= 1s low to~)OcrAi>hy and t .alua w..d n.l.luvlut1 covered. The claims north-

east of J"ntler nre lnr£~l!J' covered. 0:' coura9 gra.ni \'8 tnlua m.aterial. ~th of t~.a8. 

~rea8 ere hare to 9x,lore becn.·~e of this datrl tel cover on the l~dge rock., but 

4. 



,he &reanortheaa' aM aouthve.' ot Antler claim 4e&8rTe further exploration. 

IV. MIn tiORXl!fOS & 3XPLORA1:IOtlS. 

fbo a1D& bAa 'been opened on fiva levels at depth» of 2S' * 651-. l1Z't 

180' aDd Z'5' below the collar. &xh1bita? ~o 11 incl. 5hov tho outline of workl~ 

on the five lovel •• Rtld E:h1b1\ ) aMva a cOl.:ipoe1" !U!.p of the d1!feren\ level., 

tbe ad! t, Tertiool projection or the &tOr>e8 and lo~~tlona and rocorda of the 81% 

drill-l'.olea. The mine vorlclllg8 show Telna Ta17ing frOA a fraction ot a. foot to a 

.t~ 40 teet ~lde which eonts.ln. both foot Md h.~ng-,":ll ... eina. 'rh!t workings 

frem the Antler sheft have A length of S72 teet and. a bottom level Yert1cal depth 

of 2JS' belay shatt collar. 

'10 the northea8t .-. ' the drIfts from the .~:tt stop at the Ocatl110 ra.ul t, 

( "hila in those to the ~~thveet tho Teins pinch, the foottfall Tsln np-penrin& .to 

have become blank. One drift rollo~9 another shear-lone. 700tvall velna !t?pPl!'en\ly 

. have boen found. L\t.~ln in D. Ii. '. 4 e.ni S to tile 50uthiteat of thatalne work1 nga on 

5th level. Sse ~xhlblt j which shove the edit and itl relstion to J.3.'S 4 p~ S. 

and also & narro~ vein in D.ll. 6 northeaet of Ocotillo fault. Thla vein may be 

hanging-well vein. th.e hole epl'arently being not deep enough to cut ths footvUl 

vein. 

Gen. t-tgr. R. J. Dalton. at the Antler Nine, baa reported verbal17 to Mr. 

R. J. Rig~ins the finding ot nnoth~r ore lanse or vein nnd the vrlter's vrltten 

request ~ Hr. D~l ton for specific infonrmt.1on regarding \h1a hr.. not been an.svered 

to date. 

The following tabulation shove the widths ~nd Nl1\lysec of ore material. 

cut in both footwall end hsnglnu--all veins by \he f1ye drill holes within the 1100 

ft. length or minable Telna. 



\. 

( 

~. w. B. W. ~ QZ .. l'l.fJ.D 
D.iI. T.in Vein Cu. Zn. Pb. Au. Ag. 

1 8.0 t 0.70 6.E2 .01 .0085 .23 
1 12.75 ,.6) 1.')0 1.21 .01? .92 
2 ,.8 1).72. S.SO 0.10 .0) 1.,0 
2 ' 8.5 2.0) 5~?9 0.67 ·.02 .1' , 0 
:; 2.)0 5.46 8.40 1.28 .02 1.60 
4- ,.0 3.99 9.1.5 0.77 .007 1.10 
It 5.40 1.8) 10.00 1.16 .01 1.00 
5 0 
S 4.25 1.)1 11.00 0.10 .005 0.20 

19.05 28.95 
AY. ).81 ,.96 7.85 .191 .0111 .9?S 
• 5.X:l 2.96 1.50 1.04 .0168 .94 

fo\al 9.60 ).37 7.~ .71 .0149 .957 

A.ttention 1. called to ths 9.6 faet ot coab1ned vein vidth. analyzitl€ 

,.;7,% Co?per. ?~~ Zinc. ~ .?1~ Lead •• 0149 3S. gold and .9S7 os. $ilvar pe~ 

ton. 

Ustng only a 9ft. ~dth the ?o8tlble ore ~o 1000' de~th in the ehaft 

rmd below the bot. i;0Ia 5th level 18 

(lono' - 235') ; QI ~ 1100· 19~~ • 
9 cu. it. / e. hort ton 

D Add Ore ebov& 5th Level. Use -

841 • .500 short tonD 

13. SOO • 
81.5.000 • II 

~ha tonr~e to a dspth or 300 feet belov the 5th level _ 

. , i 00' • 
9 c.f. short ton 

• Add ~'bove 5th Level, Use -

3)0,000 ehor\ ton. 

j5. CQ" 

;6.5.000 

• 

~he eboYe po~si ble . t.or..na(;08 do not include thg u!'1usual lr~rga 8well. or 

"podo- in the veins. nons of which nit cut bj a d.:r111 h~le. 

Ii Gon. Her. n. J. Dalton of the Yucca Hln1ng & H1111%lt!: Co. (o?Sraton of 
Antler Kine) oe.t1nl.~toa 65.000 ton8 of ora ebQve th9 5th level. ~.ta nre insu!fi
elan1 to cMck thll f1&U"O. but the tor~..e.t:08 here used seam rotUlonably oor~ain. 

6. 



( 

n. UHIlll'l'S - KAPS " CROSS SEC'.rlOiiS. 

Sxh1 bl , 1 . - Mal' of Mine Surface Area ahoy1DC o.ology. 

• 
• 
• 
• 
• 

• 
.. 
• 
• 
• 
• 

2 - Map of Clalma .having alao Drill Bole.. Velna end Fe.u1 '.. etc. 

, • Composl ta Level nap Ie Vertical Projection of M1ne worlci~ • 

.. - . Croa,,-Sectlona of Drill-hole. 1. ,. S A 6. 

5 - Croal-Section ot ohatt. D.B. 2 And Proposed Drill-Hole 7. 

6 - Crose-Section ot D.lI. 4 and Propoled EXtension, and Map of Mit 
and ~.~. end of Sth Lavel. 

7 - }l&p ot la' LeYel. 

8 - Hap ot 2nd LeYel • 

9 - Ma.p ot 3rd Level. 

10 - ~~ ot 4th Lavel. 

11 - ~taJ) ot 5th LeTel. 

12 - E. ~ H. Journal Me tnl PriceD 1897 - 1951 • . 

!he asps aTal1abl~ at the :.ine vero ·121 only te.1r condi tlon end the 

abave exhibit. are the best poaalble to p~epere from them ~1thout redrafting. 

VII. PltOPOSED DRILLI}!O. 

trhe yroposed drilling 1s mentioned iil the RecoramendF..t1ona aboTe ElM. the 

locations ot Hro~.ed hole. are chovn on Exhibit. 2 & ,. Th& proposed extansloD 

of D.E. 4 Is shown on EL~lblt 6. 

The following 1. ?6rtlnent data u to the proposed drill-holes: 

D.B. 1 .. Zlev. 3)10 Loc1tion 5275 !i •• 42.15 ~. 
L. 74°. ~lrection ~-61o E. To cut vein ~ 6)4'·650' 
~nd about below middle of ~in atoyed ar~a above 
5th Level. 

D. n. 8 .. Elev. )2CO L,~c5 t1on 6Q2S !~ •• 46,50 ~. 
. L. 68°. Direction s-65~ ~. To cut r.v. Tein G 325' 

For .x-~p.c. see ;~:hl 'b1 t 4. 

D.~ 9 - Elev. 3190 L~er-.t1on 4~15 ~., 3700 ~. 
t. 50°. Dlreet1 '~n a-513 ~. ~'o C"..tt P.~ .. I.Ve1n a 320'. 
H.W.Vein @ 250 1 , Oopper Vein @ 503'. 

1· 
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D.Ll0 .. liley. 3170 Location J820B. t ')90 ~. 
L. 50°. Direction S-S1° E. "0 cut B.-W. Vein. 226'. 1. V. Vea 0 297' tuld 
Copper Vein 0 480'. 

for X-Sec. of D.P~ 'a 9 ,. 10. See ~b1t 4. 

Deepen :0. H. 4 frOID 4)0' to 700' 

total -

Va .. 

E.tl~ted Coa\ - 2,450' 6 $8.00 • $19,600.00 

279' 

The renorted coat of contro.ct d..-i111ne for U. S. !ureau o't Minea in 1947 
va. ;6.00 ~r £00\. 

It the d.rilling 18 ree.8ona bly successful end pe.rticule.r11 if D.B. 1 

C finda t.he ~nt11roAt1on ot 01 ther or. 'both vein. vl t.h Jtlin~ble vtd.th ot ore, the 

&1n.~1~ or e. D.S\t vertical 5rul.£t vauld. be ~rNUlt.ed frotl vh1eh to continuo unde!'

ground exploration at C&7 )00 teet belo~ the 5th leTel. or at £levation 27~O. 

( 

!bis shaft vo\ll.d beCOtle a 1'9naa.nent holat1nc eh!:ft and 1 ta . location would depend on 

ore found in ~he other proposed drl11-holee. An c~t1o~~ drill-hole ~1eht be 

ve.nted between D.n. 6 ruld. D.I!. 8. The latter 18 locat.ed to be a\ the toe-of-sl0r>e 

of the hill on which D.H. 6 1s loc~ted. ao a. to start in 8011d schist and not in 

gr~nl te end achiat telua bouldere "'here drilling vould be 13;>oss1 ble. 

It D.H. ? doea not find sui table ore c.nother deep hole iSO' northec.st or 

200' southwest or D.S. ? might b8 des1r~ble before abandoning this proapect. 

IX. .FtJTUm; or CO??~R-Zl)fC-L~AD J.t,\:t~. 

~he ott1ce~ ~nd directorc of the Shntt~-~ Mining Corporation 

undoubted.l7 are closo obs.;ervsra of the tletal &rkota. but for convenior.ce in a.pprJ.ia-

ing ·the probable future price. t~r sine. copper ~nd lead matslo oYer the n9~t t~n 

~e~ra. the major p~rtlo~ of the 1~ediate future 11£e of the Antler Mine, & o~rt ot 

8. 



. ,_ B. It H. J01U"DAl Ne\a1 hlcel 1. attached .. Jxh1b1 t 12. 

BariD& in aiDd the in!1...1lt1.on since 19l+O ADd the relative $ul'pll •• of sine, 

1.84 aDd cOP!)eI'. it coatI. ~ lebgr '.tl.t4 ''';2"',110' ~ 1121 UOoel G3Prnc1 r-})lz. the vr1 ter 

110\11.4 auggea\ the follov1ng !,rlce8 par pound at vhlch metal. prlCGa may .tAb111:e 

after the recent ahort supp17 hu ceased J 

Zinc - 15;-16; - In short supply in li. America. 
CO?Per - 18¢-20; - In ~?19 ~orld 8u,ply. 
Lead ... lj¢-l4; - In modera.te supply in 11. Merica. 

Prices will depend much on the artifIcial etimnlation vhlch milttary 

preye.redne •• produces. but the })J'9sen\ peak price. cannot be expected to continue 

lon& v1 thou\ 1 t. l1iheneTer foreign competl-tlon again becr.xaes atrong 1n world markets, 

& recession in co~odit1 prices cnn bo expected. 'Uote aecondar.1 po~t-World War 1 

rece&&lon (1930-1932) on Chart ?~lbit 12. 

The 8-peculntlon as to market prices ~nd the epreM "Detween thea and coat, 

1. even ,. greeter one thRn the hazard 1':.0 to . extent 01 orebod18e. Bovever. the 

tirat ~~bleo 11 finding autflcieni ore to v~~rant cine de?elopoent and the present 

pros-p-ect ~ly Juetlfiea the e::x,lorntlon e%'?6ndlture pro-poaed herein. it mutually 

. aatlataetor,r negot1&tlonl can be concluded as to an option. 

Duluth. Minn. 
Oct. 1. 1952. 
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A. Puhli.h.d in Engineering and Mining Journal and E & 'M J Metal and Mineral Mark.t. 

McGraw·Hlll PubUlhlng Company, Inc .• New York 
Annual AveraOH - 1897.1951 W •• k1y AveraOH -1951 
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