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INVESTIGATION OF THE TORPEDO COPPER DEPOSIT, ORGAN 
MINING DISTRICT, DONA ANA ~OU~TY, N. MEX. 

by 

,John' H,I Sou 1 e'.!I ' 
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t":'~: '.~>.~; ... : .... ' -; :. '. ~\. . :. : ·:rNT.RODUC'l'ION 'AND . SUMMARY",·'· ,.. .. . . ' '; ' ; ." .! ::: .':" ~' 
_... • . ... ~. ~ ... .. . ~; ~.; '" ,\ ' 

I" ~ .~ . ,'~" ~ ' , ; : t,', : .. -:' .J : .:, " . . .' f · . I '. I. " • . ' .; .. . ., . .-' ., • . ' . , • • • . . Tho TOl'pedo copper 'mine in' the' Organ Mining District, Dona Ana CountYi: N. Mox. I wa.s discovered in 1899" end production of copper from oxidized-ore '- ' dopos1 ts was begun in 1900 • . Pro<."I.U'ction continued through 1901 J bu.~ opera.ticns were .only, inte.nnittcnt x'rom 1907 through 1921.. The pi'<;>duct'ion o~ . copper durms th\.~~e l?or~odamnourited to about .3J500,q00 potuids. ~~sel'ves 'o~ Pl"imory sulfido oopper ore were believed to occur bolow ' the old workings,,"· . and after a detailed eXflmination of acqesriiblo \OTorkinGs and a study of drilline; records of ~evoral 1>):'1 vato' ccml?anies by en engineer of the Durcau of H1nos,E.1 a develoJtment program of dia'"D.ond ·oore d.rill:illS was initiated • . ~ ~ \ .. . . , . , . '.. . ' . ! . '" . . l' •• • ' :... 

I This inv:estige.t1~~ ~,as st~~ted Octobe~ '31' 1949 j alld :~cm.piete~· April 30; 1950 • . Four l+oles to'caling 2,122., ' feet were diemond-dr111edJ cud 10 sampleo yex'~ analysed. All drillinG was' dorle 'wi th a Government':'ovTned. hyd."t'~ul1c-:f'aet . .. '. drill havinG speoiaJ. rods 'and COl~e barrels to 1ricroase the "l.·ocovery of core ~ in critical zoncs. , .. .. ' .. "';. " . ' 1 •. ,. .~. '., .':., . ... ... . , .. . ..:. • 

It! .J i :t.., : .; ".. :.j 
.' This report describes the. location, historYI ore dopos1ts l and factual data: obtained'by the Burea.u' of 14ines from. 'the drilling_ .' ~. :,' " · •. , . ;. . . . . .' .• . . 1 : .• '. · ·~·. ·: . a ~ :, .... ..... 0' ;. :: : ' . . ~ . ;' .. ,.. 1,. ) . ' •• ,.t ..... ~I :.~ · . ,-, "'~, I' ... :.~ 

.: ••• .' • • ~: t .•• ~. . '. • ~CKl,{OWLEDGMENTS :' ; '~ ... ! '\ •. .• • :<. \ .: :.:: ;: . .. . • : ~ ~ ' .. . '. ~;.a, . • .. , ~..: ... ~ ' . ~ .•. "." '. ,'. :. , ~. ". . . .:~I J 

:' . . A cknowledGnent is·mad.e of tho' assistanoo' B:tven by W~ R. Stoms, ch1~i) ~:: Arizona-Ne'W NoxicoB~anchl Mming Division". Rogion IV, Bureau of Hines" und by ',1.· D. l-1'c.1\1il1en~ . supel"vlsing engineer 'of tho New Uexico Field Offico of Region IV 1 Buro~lu ' 01' Min€}o. All samples ~orl3 analysed c:ti the TUcson. laboratory of tho Bul'G8.U of lrLtnes under the supervision of J.' Bruce Clcmm.eri 'chief I Sou'Unrest Experiment Sto:cionJ MotallurgicaJ. Brallci11 Region IV1 Bureau ot Mines. l"lroduction figures were obta.:tn:ed from the Stat1st1ceJ. Brooch" BoS:ton ' IV" of . . the .J3urenu of ~nc3, t~ou(1)l. ,the C~l"tesy of A. J ',.Mar~in" ~upe~v:isins 
cn~~leel.".', . .": "' : .'~ I." . • . ~ •.. ' • •••• ;:' ;..' ; .. . ~ . '. ' ,. ~.-:. ; .~~ <,.. . j'- " . ' j .. : ...... _ ': '::~' . . . 

. . A ck;no1·rled,enent 'is ' also dueA. B •. Putney , 1)l"6sidant! '~d . trustee of tho" ·;',; ~orpedo Mining Co. I for the us e of old maps of the Torpedo mine and for 'pe~";" mission ~o publish the maps and pl"oduction. figures • . : . ,. ' " , .. 0 .. . #~ ;.~ ": ~. : .;.. ~ . , • • , • \ • • • " . ". . .. _. ..~' . " . ' '' \.' . , . : ... . .. . . -. " ~ 
• . • .. . . ~ I .. .. -: '. LOCA~ION "uID ACCESSIDII.ITY· . ..... : 

, '. ' . . 
. , 0 . , 

~'he ~orpedo copper mine ia . in .~le 9rgan Mining District) Dona. Ana. County" li. 101ex. It is half a mile ea.st of the to-vnl;' of Ol1gan. ' on the north\ieatern slope of the Orgon Mounta.ins" in S .. GO • . 1;, T .• . 22 S"" B. !) E. (see fig. '1). '. 

Y W: R .. -Storms, . N.)1~X. l'ie.iq;~~fj;~e I th~_~~~~ Br~ch/_MininB~ Vis~onJ 
. ..~~~~~~.?~~yl~.::N~. : .. :~~~; ..... :.: ~: ,,~ : </.:': ~: --:'.> .;~:: .. :~ :,:< ... : .... i.: . ~.~.': .. : ~~ ' ... : ... ;:::, : .~~ ; .... ,.: ; .~ ... ', .:.:~." : ".: .' L;,,'.'~ ,:',; ' 
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Tne m:1ne may be reached by goinS cast from. Organ an paved. U. S. High"tay 
for haJ.1" 0. m.ile to ·the gn to in the :t'ooca th~ t borders the hislnlay en the 
south. Pa.ssing through this sato" \ul:1mproved roads lee-d. to various parts of .. . ' .' 
tho l'rOl,iel~·cy., all within 1 l'1110 of tho ' sate (s~1;) fiSt 2). Orgen is l2.5 . 
miles northeast of Lus Cl"UCOS" N. ~lex." via. U. S. H1s1nm.y 70. 

Pos~-=U. service is available ·o.tOl'Ben·· and telephone" t01.esraph, end rail 
connecti<:n are available at La.o C-",'uces." N. ~1ex'. Minor 'supp1ios ~a obtain-

. · .. a.blo at ~s Cruces, but major mil'l.in.S i tans mus.t be :obt3.~ed c.t! ~l :PQ.B~ I ~ex., 
... 4; ~o~ s~ th or ~~~. ~~~~O •. '.',; :' . .. : ... .. : ':: .. ' : . :', . .... .:': .. :r. ;.; ~." :.~ .. ~ .. ~ . ,~. ' >. : :}~~'. ~ .. ~ ". ' ~ .• :'::: . 

• • . ,' " . •• • • • • ' . • • '. c " i .. . . : .•..• ,: . . . . 
. A high-tension powGr .line traversea the Torpedo 'property; but Organ .'.: , ' . 

recoives Single-phase powel' fl"QIl Lris ONcas. · The capacity of the .OrBall. power 
line would be ·inadcqua. te . £01" . ony but . the most l1m.1 te~ power . roquirem.en ts. 

•• _ . ' . •• •• • • · . f " . • • • • • • • • .,. " ',_ J • . ' f • 

... , •••.• . ',. , ' :. .: .' .. ·t ~'. - ... ~ . ' . ft" . .' "'., .... , .• t,: • . ~. ; ' ~'" . ...• • J ~. ,., . .... ~ : : ~. • 

• ' 1, . ,I.: .'. ~ . .... ~ .. : PRO:PER'l,l'~ '~ND . Ol'lNERSHIP '. , ' .' r .· . •• ' ' . ' . " .• ~.. '.: I"·", • 
.,'.. • I • ... '," . f I • f . f' • •• '. • " _. , . . ' • • ,.' -. ' I .... I ~ '.\ -k.' :.··:·" .. .~. '. 

. ~ 'i , :' . . • : . . • ~ ~ , ... 

llie Torpedo mine is on the pa:t.eut.eti TOl~pedo Dlininsclniril., which ·is ownoa. . '. 
by tho TOl1?cdo MininB Co. All: e)~tens:lol'l. of the mineraliz ed zone oontinued 
sou.l~h en the pi:..tel1'ted Li ttl 0 13~,ll Soptt cl3.im. The Torpodo 'end L.i ttle Ben .. .. 
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. Sco .. ~t cla:i.ms 'Here located in 18)6 tUl<.!.· pc.tented in 1902. ' In 'addi tiori. . to' thas'e 

cJ.aims·1 tli!? ~9rpedo ~iI~ins 00 •. o\"ns .. othel" claims, both :patente~ and un;po.t~ted, 
includ:t116 th~ Mcm]?his cla~s north o'l tlle Torpedo and the Stevenson-Bonnett' 

Cl~. t:.\:~:~:tMik<inalWi3'': mid :JUo.B~ E. M~ch~~" 0; r:;3~~~S': ~. ,", j 
~10):., al"(o ~rustees !)Ol~ the Torpodo M:tn'ing .Co. 'l~le TOl"pedo MinmS ' Co. :property ." .! 
it: nO\-l Augl1.ot 1950 undor l003(;) to J. H. Brown, of Orscn" N. lr1ex. l1rqwll . . i 

' plOIls to l"eop€m the minO., as well' as othel:~s 'in the district" .and1s po,,.. . con- ,.,' 
c·~~ra.t~gjl;l,~.~ o~f.~~~s . on .:the .lw1~h1s .~a .. ,a,.d.J~in~nS,~~.~~or~~do. on. ~o. north.. '~' . .' 

:,; S. A.' 'i 01 t.)rs > Of' O;gru.1'1 N ~ M~~ :,~ \~iA~S thk" j o.;.ek~;\'I~ii : c.:i1~~' '~~'t.: o~:' . I 
" " " ~: .~;~o B~~C~~~ t ~;~ ;;g:~~~~, ' O\;:~ . 0~ ,.~~;:;'~~;~'.~;~."f:(~,'~~:~":~;~; ,,' . ': ,,:,' I 

. ~.:, , :< .. "'~ .. :' ... . '/<~./ . .', .. ' ... . ~. " tA:BOB AriD LIV-..CNG C6NDiTioNS: ·.:·. : ~. ::~·' .::;:·.'.i.;~~. I. ~, ~:':" •.. : .'~ . :~'.'.~; : :j~: : :: '.' ,I 
• •• . • ' •• :, ~ ' . . a ~.. a I.' ' . • ' . . ~. • • : . I II . ' · .. &,.... . . . ~ . . " of , .. .. . ; • ........ ~ .1 .' ,.' • • 1:. . ..... . ... 

All' la.bor· i:~r m:1ning iri' tho' Org~ ·~o~ mus't be' :imported.. :. ias ~ C~uces "1S :~.I ! :,:: 
'. the nearest source of labor, and it is doubtful 'Whether there is any skilJ:ed ... 

:~:Z:\;~b~~l:o:r th~e~e iu~~n !~~~l±n~~. pis~r1C:l, ~:~ ,~; ve,r.;1 ~Y~;.N,~, d~ ':' l i 
~e-~ !~~~c:~c,:i~~:\~~ 'i~~;~~e~~!~:~ma~~~~~fi. ;;~~~~.~;:: ,: I !t' l 

, e3~~1~~~~, .c~~~. ~~gelY ~o tra11~i~t' t~,1st ~a~:,~ .. , ... " .. ", ... ," :. Ii 
~. .... ........ ~ .:.. .., . . ,... ~.. . :.. . PHYSICJU, FE.I\.~UBES AND CLIMATE ' ~ " : "<' .. '; ., :- .... -. .~ ' .' 4 . ., I 

~ ',>' :.' '; ~:: '~m:p:u:~: m~\'; '1~·. '.~ '~~ 0 e:~0 0;' :~le~~i~on <p~~'s: '~l~~ 'h~: ~~~;!;: ,j :;' ' ; , .:: j I 
.... Orean. Hounta:!.ns.· . Th~ topograp~:1 · 1s·not. ,mesad} an.a ~l~ r~i~f 1S.~O~;,~ ~ "~:r\·: ~ l! 

Alti tudes range iron 5,,160 to 5J340 teet (se~ fie.' 2). '. SOuthoast of. tho · . .... " \ II: 
. TOl"p~do claim" the Orson lwlountainfJ a.l.·O vary 'ruSa;Od und'reaM '011 'altitude '~" ,I 

sliGh tly: over . 9 ,,190 ~aet., ,'. ..' . . ' '. . . t' :.~ ! ( 
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The ",eather is typical' o~ south-central llew Hoxico. ,Mining, will' bo 
helIl:p6rod littlo by tho ,,,ca.thel"} which i,s generally mild 'm wmter end wann :', ': 
jn s.nlIIllller. Extreme cold is ral·O J eJ. though s we freezingw'eathcr ocours in ':., 
the wintt;)r,' Snowfall. is uDuolly light end raile-ins 'on. the ' GrO\)lld for only':" ,;
short periods. Sunnner l'a:tns and flash floods contribute'the bulk of, 'the ' 
tllnuaJ. precipita.tion

l 
which o:veraS0s e.bout ~O' inches.: ,· ... .:: \',(,~- ,.",; ',: ,',f"A.:,;) 

, ' 

l ,,01,. ;. I ... . . .. I, :.; .• 'l" . 
Thel"e is 110 timbor for mining opel"o.tions on any of the claims I and the 

stm'ld.s of P·onderosa pine 1n tho high~r ,roaches of the Organ Moun tainD are 
:1naocessible. T1.mbcring is Q. ma.Jo~ industry at A1mnosordo" N. Max • .I some 51 

. o11e3 to the northeast. . '... . ... .- .. i \~ .. '. ~, , : " :~. . . 
_ __ . . ~.. .. . . _... . .. _' ... 4'·· ., • .". I •• • • • • •••. 

Groasewood, mesqUite Dnd various c3.ctuses, Shl"Ubs, ond' other desert :flora. 
cons ti t-u te the r~lo. iii v~~Y spo.rs e VOBata tion in ~e vicinity of the m:Ine. ' 

... ' . . ,., ~ .. .. . .;, ~. ~., .: 
, ' 

Thera aro no I>cr.m.onen.t si~rcmns in tho areal" and a1.Jnost, c.U' 'of 'tho 
drinking water io rain weter 'collected in cisterns. A fOrT" wGlie, with wirid
llills supply Bcma \oTater. The" pel:mcnellt "rator tablE) is a: little: ove~ :;00 feet, 
belo\-t the surfaco" £1.0 sho'Wn in tho ' Copper Bar end Stevcnson-DeIU1~tt:-ohaftB. 
Water fran. the Copper Dar sha.ft '\-las usod for drilling and contpinod consider-, 
able dissolved solids, '. No ,attEIllpt WOoS ma.de to 'detormineltu' potability. 
Reported ostimatos on the qucmti ty of \Ulderground wo.tar'l"oneo' ,fran: ,500 to 
1,,000 BaJ.lon~ pel~ minutE)~ The torm.~r fisure '8ee~n.s more 'noCl11ly correot. 

;.,,:. .. /I : • . • • • • ~ 11 • \ ... . '.,".. • .• ~ ~. 1 _.' , • • ..; . : . L. 

HISTORY ' MiD PRomOTION •• ~ .' J •••• ' '. ' • • 

~ .. ' . , I , ... ' ,.. " . _ •• ,~ '.: . ~. 

The history or: the Ol"gi~.n·Milling DistrJ,ct ~te8 b'aclc to 181~9 'wl th the 
disCQVG!"Y of the Stevenson-Bennett' mir.Lo.~1 - Legend indicates' Oven earJ.ior 
mining in the area, . Tha'.~orpedo.min0 was' ,discovered 1n'1899"by'Jienry 'b"oy, 
al thcueh the clam was located 1ri l896.·,,, This was, the .'lns~ of the larger mines , 
to be discovored, ~,.'" . :., . -, . !.L. - , . 

. ... ; }.'; ' ) .. t .~,:. .J '. ~. I. I . ' •• , .. . ... ! "' .. ":" 0\ . 
. ' 

Numerous parties have bqerl int,erested in the Torpedo nLtn()a" ;A··min:ing 
COln]?&"1Y purchasod tlie'mine 'i'l'"om.'Foy: shortly after its discove:cy ond begon 
production immediately. A little lo.ter,,'G. ·E. Fitzserald·ucqu1red. and 
operated the property. The·~o~)~do l'1in1ng CQ. controlled the :property in 
1902 and is the prese:nt o,\·mcr. Various l€lsseea and sub10ssees have leased 
the minc,,',. end many have done : conaidtJrable' work,. The : Torpedo Mining' Co.' 
Opol"ated the property \Ultil 'l901 j when it ' was leased to R. McCart, l1ho held" f 

it \ui til 1914. The Phelps -Dodso CO!'l,) Ii leased the mine in 1916-11 end did'· : ~ 
r. oon31dcrablc D.mOU.~1'"}t of devE)lopment "Tork,- .It was leased to ,the Orgm1"Ora O~. 
:L~ 1921; to Grit'fi th ond Phelps, in 1928"';29 i ,'-Tho sank 'the No. -1" shaft,j to the 
\-Tillett lUning Co. ,from. 1939 'to 1944 end Dubleased to ·the .Afterthought ~tinlng 
Co.} wh1cll did ccn.siderable oxplol"'o.tory work in 1941-42; and ,finally to 'J. :::a:. 
BrcoWIl I the present lessee. The, E. J. Longyear Co. subleased from Brown end." 

·in ccnjuncticu .vith t.lto New:Jersey :Ziilc·'E.,x:ploration 'Co., cUrried out eA~ensivo 
cX,plornt:ton :in 1946-J4-1. ' Fisure~ · 4 and 5' show sections of ·· d.rillins··darie ' by: ' ; 
the' companies,' .M, ·Drunzer subleased' t tho Torpedo mine :,in'19l~9 end' shipp~d ! : .... ~ 
~O'~e of' the.,olct dumps .-for silicoous: fluxing ore to the El Paso,,' ~i\~~.:' smelter • 

•• ,:': ' , .' ..... , • . . • '!", . • . ~ •• " • . •.. : •••.• " ~ •• ~ -"0 , • • ,._ . ... ; ••• -!" .. _ . , 

Ji,. ~om'p"K. C. , '. Ge91.ogy of tb.e .OrBnn.M~unta.ina: . , Nel'T Mexioo,.School .of .. . _, .. 
, Mines, State l3ur. of Mines an~ ldn'., BesoUrco~~' Bull:~ ·1l",l93;~>:P.:.J.8.5~ ~~ 
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Prodllction f~cm thQ TO;t.,,]?edo l!line was almost. oantinuous tl"cm its discovery to 1907.. .?ub·se'luent pro':it'lft).on h~ .. s boensmall Btl.d spol"ad10. . '!'he; mine has l'lroduced no ore since 1921,,1:/ ~til .. Drunzer shippod SQU0 dump. '- ' ., ~ : . matoria]. in. 1949.. The t~tal pl'ocluct1cn . fran. tho T0rr>edo mine since .ito·,,· .. ;~ .' discovery has boen: abou'c 3J500"O.oO pounds of copper end some 31lv~r • ... P·l"O-; J. duction l by y~a:rsl is sho..,m in table 1. . . .. . . j I. J : . • l .; ~ .: ... ': : .... ':: .:: . ';.'~: . :: 

: ... ~ ."> ';:;' ~ ~.~. ,:' , .. ' .. :' T?LE 1 .... ~~~:p.eao: nline ProOEc"t1.£!!. . ..' . . , .i,::,'!.;=.:~T 

.': ~:; ' .. , .. ' 1900 •• • •• • • -. . "'. ~ ~ ~:':,~, . , -.. - ~712, 358 1 ~ :.; "_.~".<'.'!: ).-.::J 1901 ••• ·.~ .. · .. · •• ~ · .. : ;-: ' ; i:" - - ~/.515,,1621·~ .. ~,- · :,,;;ji,i~1..~·!·~·~:~,~: "-"··1903 •• ·~· •• ·~."~·~··.'· - - - [/611J796 .' .. ~-
1901} •• _ ••• , ' •• , .. !. ~ :' r' - . ~ ',' - . • - i l/lt-O" 000 .. ~."::': I; "f.;'.' :/.~: ...... 19°5.·· •• · .;.-. ';~< " ~ ~ ".-' ~ : ;:'~. :' .~ .. : ..... - - f 1/9f,O~8 :l. .'-'.:;·1.~··I:·~l:;:.;J:.;:, .~i · : .. .'J.~ · ·~,~ ... '· 1906".~·"~,:,~ ;.1'. ""-': ." .. , - - ~43~,OOOI" .:"-"':;: '!"} ;" ~.r:.,·:·: i;~ ••• • •• ,.190·( •• ·~.:~'... .. ", - - 1 7'"(01125 '. ~~_I; 'f; ,~" ·,.;I~i.'· ' ~~ · .:,: -... ~ 'i~~~?::::: ::';: ~g~ '" - : 1,~~' I" 7;:5~~ " .... 930;:."27.;-'-: :~;::.': .. .1.;: .. ,:: .. 19192 / •••.•.••• ·1~797.: . . '. .. ~,9eo ;17 /B(611,659· ... :; .. ,: .. i··\(,· ... :.'·,;: · . ':' .. 1920 .. '/~ ••• • • :. 944 '.' :" , - ... 689 ~56 ,,951 ." -iL::;~) I.';'.,':';·t':· 19282 .'~~.~~. ;03 ' 0.;8 220 55,000 625 19292.1/. •• , •••• 90.·· . -.·31 5; 8), 19372 •• '. •••• 20· .. ··.. .' ... _- 2.58 261~ 6 J 751 19'92.1 •••••• ':a~ - 1 I 141 - ,t ':'~;'.~ .. :.,.:1949;........ --../.. - I 138 ; 26, 202

1 
-\;·.~.Y'l~'::' ... ' .' TotiU...... IncCln.p).eto ';3,8)9,929 . _ ;',I.i~ ~, ~.:·L7 .:.;·. C;)::L"~" :.. ... ~,,}:.1 'County producti0l?-, , la~sely, :fr~ .Tor~~dol .. . bu't other ,.'! ··.;t i;~;;.r(,;~~';.~;: mines included. . . '.. .... : . ~ .. : .Ii} ~: . .'~ c\:~ Y Production frOlu. adjoining mines probably included. .. . ' ., :"'5J~ Pr~4uct1on b\3J.ieved ~I'ltlirely from adjoining mines of: :.' .... -. ; -;1,/ ";"-~'-' group, as' the Tor'pedomine itself" has' been l"epol'ted·.', .' :~.'~~: ."" " . ;~.':~:':', .. : .. , °cU ':0 '92.1. t "' 1919' ... ... ... ... . .... ... 1 ..... ,' .• - • . ; • .. . " ~ e Iran..L. o·~ •. :' ... . . ; . ' : . ..'," , : ." :~ .',-,,1;" : , ~: ..... i~:, ~ . .. ' _. . .. .._ .... t ,' ... . _ •• ' .' ....... " 'l ..... . \o ., ,,! .', .~ • • J" . _" ._. 'I' . ' ._ ., ;,. '~.;:;; ' :' ...... ':. .. .. GEOLqa.Y·:Ju"'ID·OI~E DEPOSITS::;';: r r";.;;· .. " .. " . :' . . , ·~::.~i " , -\~: 

" The' T~~edo ore ~odJ.es ocCur' in· a' ;"orth~B~ th :t~~d~~' i~~\'~~¥e;;;< ;,;. monzonite on the east and PonIlsylv~n1~.).imestonQs on the west. This zona. aV0rug~s--about .100 'feet ~ thicknes::i I,' u~ ShO'vrl. in. Bureau 'of ~l1.neB drill holes . (see fig_ ')'.' It dips st~e:ply :to thE) e~s.t but may ovel .. turn . at depth" ·.as ahonn in tho log of hole A4 (seG 1'1S_ 4). This ap:p£u"ent .overturn may be due ·,to: .',' faul tins or a deviat~~~ in .~trik~ ~:f ' t1.1~ " 'bo:t:~ h91eJ "lh1ch was surveyed for diP but.z:!.0~ fOJ; str~ke .• ';":'.':" ': " .. :" '.:. :. ' ~' ... '.'J .'. ·.: ... ,.~' · .. f~,j>.,:.-::/ , ~~ .. ;: .... .... ~,.:. · ;.i .; .• ~ . f :,:-,'; : .. :':,",; t· .' 
. . .,; " . ~ . .,. ~ . .. ~' •. '... !.. . . ':. ... . . " " . ~.'.' .:.... T. ~'~. ~ ~ l ~ . .. ~. ... .. " ' ... " .~ ~ . .. .~' ; ' " : .'. , : ' : ) .~ : ~:.. ~:' ';. The zene: c~ll~ist~. of some l:1mes~opeJ . but mostly monzonitel 'vhich has' ,been si11ci;t'~ed and:- ·hiehly.·altorod,bracc1a.t~d" and r.~canented '-lith silica • . AC:~~· nUIUo.~:z;- o~. faul ts, ·t;,~v~rse tJ1C zone,,' . ap:par.en1;ly .~Ol·a or :les.a . parallel with thff. zon~ . ~ t:i~f •. SomE)' . o~ ,.the~e ta.ul ts ind19~tt) cOl,"lsidera.ble .. mOvenen t .. . but. data. .: . are insu:f':Cicient to measure the displacG1Lent.· .' . . ... I" ' . . . :". ~ ...•. ..: .... :- .. '. -.':.;~"" ' " : ~ ....... : .. .. -. . . ~ . · .. ,,· ~·.-··>:· .. :-;·~~::::-:~·~.,;~-:-: ·t·~-~:~,-:'~7 .. ,- , ": "':-"~:"'. "' .~:~':>'~' ~ ' ~ . 
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The monzonite: cast' of tho zono of 01'6 bodies , shows "laatheri~g effects 
:~£:;ar tho ourfuce.. 'lIt bOCcmC3 fresh wi th depth and ,con taine spo~ks and small, 
stringers of pyrite. I~ is virtuoJ.ly barren of cappel'. p"pon approaching the 
:;.inCl"o.lizod ~ona" it beccmes hydrothomaJ.ly aJ.tereu. but otill l"eta,1ns its 
texture. ': i ( 

',:,. 

The l:tmeatone west of the zone is garnetized. ~d silicifiod in po.rt .. 
nlthoogh muCh of the lmestone sho,.,o only' alj.ght alteration. The ealnetiza.
tiw' apporen cJ..y oxtondo.. in favorablo 'beds lover 200 foet 'from the monzonite 
contact. A fow ,spocks of sphalor1 te and gaJ.eno. wel"~ noted 'at rare intervals 
in the ' ~im.E),fJtono core. ' / \, . ' 

... . ; 

The above duta arc'dorived mainly fran study of cores obta1rted by the 
atreau of Nines. Tne undercx:ound workings were not: accessible tor inspection. 

• ' , • ' . I 

Judging frvlll. tho atoped aroas (Dee fig. 6) th~ '1ndi ~iduol: ore bodies 
... ·ero cllipti caJ. in plan and genorally steeply plunt9.nB .. 'wherru,s the zone of 
t.lle ol:"e bodie's soenis to ' have a. definite rake to th~ south.: Only one of the 
ore bodies outcrops" ond the discovery was made here. AC'co1"'ding to old 
SI!lelte:r settlemol1-ts ,.21 m.ost . .9~ the ore was p~oduceci fran above the .,OO-foot 
level and. was oxic1.ized. Tho sulfur content was ver,y low until the ~ower 
lavols wero mined.. 'lile ore mineral was chrysacolle. with local occurrences ot 
na.tive cOJ.1per. All are min oral & not'il1i in. the drill cores wero the sulfides 
chalcOl)yri to" spha.loriteJ and galona. The gengue m:it~eral. D6el1 in drill co~ea 
lID.a '- silica" usua.lly as ,the siliceous breccia. :~-'f ; ~ .. :, 

• '" ". . . .. r •• • _" . ... • • • \ • ". 

, l 1 : !. ~ , 

'. DEVELOPl.rE.L1T. ,- :' ~. ~ , . ;.: ~ 
The Torpedo In·:th'e·· was developed"throuBh' four' ve'~tico.l~ shafts. No.1" 

, shaft is near the discovery £.!Ild is Dho\,1l1 to be Do little elver 200 feet deep. I' 

(fig .. 6)." Shaft 2 is 250 foet deep, No •. 3 is 500 feet"ood No. 4 is 165 feet.' 
All .of,' these shafts .~o intcr<?ormec,ted by' latoral ljorkillgs" which also.' , . 
extend north end Conn0ct with the Copper Bar south sha.ft.· Most of the stopes . 
yere bet'\·~ecn No.' l' end No. '2 shaft .. 'iith anothor sho'\Yn 'Just south of No'. 2 ' 
shaft. None of ~ef3e' .'vlopkings "Iere, accessible ,in Ap~il 1950. ," 

.-: , ' . ' .,:, -: ~ " . :. i : . ... : ~, • . • . ;. .. • .'. , . ; -: : '. • • ~ -. ~ 

", .. WORK BY THE J3UREl\U OF MINES! :' ~ 
. ' .. , . . ... '.' ;;:. i 

.. .. The developmont work by the Bureau of. ~lp.S we:s sto.rted OctObOl'" 3" 19't9, 
end:' comploted April ·,0" 1950. Because none ' ot' 'tho m'ine WOl"killSB were 
ncccs'sible, the work, 'Wo.sconfined to d.:t:-amond :~ore ~iilinB" end all data were 

'. obto.ined. thel'"0fran. . F<?Ur~ , l:101eD· :were drill~d . 'f.or 0. ;1iO~tll .of 2,,122.3 feet. 
, '\ . .. ~ , .. 

, ' ... ,.... .' , .. ' '. .' ... . . . . . ~ .; ." .~ .. ",.- . ~. ; ~ -: ! ' .' "0 • 

, ,All d:('illinS 'was .. ,dolla 'with a Goven~ent-<?m~d,,: medium--sized machine with 
hydraulic-foet ;dr.1.l1 ,head. Special. la.rge rods ' and ·speciol. core ba.rrels wore 

. Used ta obtain bottor core recovery in the critical, zones: thun wus possible 
\li-~ ·the ~truldar~-tYI>e :tools previously used in·:t!iis 'l,.ared. Core 'recovery in 
the :01"6 zones 1s' shown ·in.' :fi@,ll"e 3, ',end' tota;L':'~core r~covel"y ,1s sl1own', in tho 
SUllmlary 'logs that follo"r. ' . ' , ' .' . , .,: ... :: .. '~' .:,"·{·.L ~ :.... . ... 'J: • 

~'. . -.' ... . ,.":' " . ~ . ". ,': : .... ~.;. : .... :'" 

,: ..... ; .'~ev~ty.s.einp~o~, ~'0~O split' :fi-~' the ~,o~e~ ~d. ~·~alya;ed.' ' lv1~y, were known 
to be lO,\';-.erade •. ·,AnaJ..yses of the s~ples' ar.e: ,sh.owP·in fi"gure '3 and in the 
!£llowing summa.ry 106S0! the drill holes. . :;:,", .,' '" 
'jj ;Dunhmn.1 IC •. C.·,~ op •. ' o1t.I 'p~ 217 •. ' '. ,', l ; ,'.: ;:', ' .. ~ .. <~ ~. :. ;;~\ <.' i~" ~.~ 
4224"" c ••• . • ~.~ :.' ~: :'. : . :~: :~~::,~ I " ,',. ,$",:' t": ~':' :.', .. ; !:: ';;,.:: ,' , .~": . :.'.:. .... 1 t,· };~~I : t'i r\ (; ~ ~_~, 
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~~ ,Recoveries , 'Analyses,.;' i ,. , . ~.. r 

, Footage Core ! P ercer-rt 'Core. I ;percell t I ".;: ';, .... ,,' 
Fren! To i Feet . 'Feet i Grams I Core ~r"ltr. . size Cu I ·Pb. IZn ! Descri})tion end remarks 
0.0 . 2~~6-1 24:0·~-I' ? -~l---- ~ I- ~ o. ,lOa . :··3-1 /2u1 

- .. '" •... -.. . ~.: :'. 1. ,:eat~er~d mon~onite, ... overb~~d~n~ 
24.0 . 6.5.0 41.0 . 38.5 ·61J l 31 I 94 . 1100 NX .... .. Monzonite. :' .. :', ' . ;' 

. '65.0 lO~.O t 35.0 34'.5 .. 52,904 . 9~ . 95 1 

)..' ·~x . >.:.:~ '.~ .~~.. 1-1onzon~te. ., ' .. ~:. :. ~ : ~; .:..,:-~: 
100.0 11?2 13.2 11.2 115,829 I: 8? 9~rl~ . c\ ':, I ,; JMPllZcrutC. , scant:P. Jr:x:~te • 
1l}.2 ll".5 0.3 0.3 .525,100 9." XIX .01 .'. . .. " . : ~. ' '. Do. ~ . :.,; ,: ~, . 

,·113.5269.41.55.9 '153.9 2.63,687 .', 99 95,: 1TX: ,.~:' .- ,:, .; ,.:' .. : :~ ~\ ~.",:D6.:·:· ~'-.~ ~~. ~j 
269.4 269.1 i 0.3 0·3 ' 525" 100. 95 I' rI~ .O~ .. ' . "; :~~.~ ~~~ ~ .~ ~Do. ;'~:~ ~ .. : ~. '.' ~:: 
269.7 269.9 f 0.2 0.2 350 ~oo 95 NX , ~;:' ;.-:-... '. ~:' '. !Do. . t • • ~, 

. 269 9 289 2 19 3" 19'3 35 '168 ·100 · ~ · 0 NX h;:: '. ~. ... ~, :-,~ .-'· ·Do· · ···· " .... " .-
• 7· • • . . ' t:. ' . '- . ;';: ~~: .. :.. .~~ :': : ,:~ .~:' ; .:' ) ;~; ~;. .: :.:, ~; ' . ~-

28).2. ~o:;.o 113.7 13.1 23,,.,81 100 ., ~ 85 I'lX :., ,:.~ i-: .. ~ ;.~ •.... : :~ ,.: ~ .': ~~. ;'~1 :Do. ' .. :::: ;> 
. 303.Q,. :)13.3 10.3 10.3 :'~ 9.,291 100 .. 85 I :.: .BX . . ~~. :~ .. ~" :' ~: : . . :, ,-: ~ ~.: ~Do • . , ;-.: 

313.}- 313.6 0.3 ().3 300 100· 85 BX .01 ... .. : .. ;: . ;:' " !;' . ,Do. . . 
313.6 388.5 . 74.9 74.1 77,023 99~ . 85 BX .. , ;.: .. ; :~~: ~ .. . -.:. (:.~ '. .... . ,·'Do.' ;7. ": ',:' 
38SS ,?93.:5 . 5.0 .. ~·.:f.O .. 4,865 100 :-, ~. 85 ~E~ '.01 ' .. . . : ..... ~.~. · .. I~·~;ter~ .. d .. monzcnite, scant S~~.i .. ~e~ .• 

. ;93., ,;398.0 -4.5, ;.-.1- .• .,5 ,5,606 I 100· .· 85. .: B.Jl. ,.06 _. :."- ~'~' . ; ., . . .. : ,- ::: ~. ' :Do.:. . . . ! 
39a.oJ ,.403.0 . :5.0 . ; ,.0 . 6,578 100 : ~: 85 ' ... 'EX .08 " ~ . ,->"': .. ' .:-: ~~: . (-i '.~ ! :" ~.Do •. . ~. :»., ~~.; ~.",. 
~~3.<? '408.0. ,.0.· ; .5.0 5,13.5 I leo: .. 85 '.. B~ ,.05·;~ : . ·· '~".' ':::. ::: : -- ;.,,:, ~:..~ \.';' .:~.Do. '·~~ .. 0 . ,':~" •••. :.~ ~ 
408.0 1.1;.13.0 . 5.0· '~'.9 5,023 100 . 85 . BX .16 ,. . : ~. ;1 ~ •• : ~ . ~:-. ~ Do.~ : . '.:'~ ~.'" 

, 413..q".~ 418.0 .. ',.0 -·,.0 5,850· ~oo -. 8~ BX .01.;" ., ::'. ~' ... :~ i.:. ~ ., ~~; ~:~ :~.~.Do. < . >- ~ .... ~ 
418.0 i ~23.0 5.0 5.0 6,138 100 :' 8;> :, :SX".05" .~~ ~, ...... :.; :.~~ ~';' ;: ;;,.> ;.Do. : :~.. , .. - t~-: .~" .:~. 
42;.01.4'Z{.1 4.7 ·4.1 . 5,200 100 85.~: · .~x ~05 . ;. ~ : .. ,~. ..: ~" ~';." : Do~ ~' . ~. l.~ • ~, ' • 

. 421 .• 7 .. 4~.T\. 4.0 : ' 4~0 ' ·4,666 · 100 85. ~:',BX .• 06 '-': ". ;:~~.L.~( ;: .. ~~. :':l~~:~Do. :<. ;' ~,~:.' ;~,~~ 
, I .. - ' .. 0-" .. , "-- ' ~ . , ., • • • • : - ,: .~ " • • • 

.. "J_. 4;:t.7·\4:;Li-.5 .2.8 . 2.8 2,936 I 100 85 .... ·BX .• ~5. ;:;f.·:.,::.~ .. I'· .:.:- ~:":' "'~::>'Do.:~ :~ ~: ':'.; '.<".' 
.1 -c •. 4;4.5 • 4~9.~ .. 4.5' ,·1~.5 4,591, lCO. .. 85 ;: EX .05' :': :: ! ... _. '.' j:~ ::~ .... ':. ,·Do. :' .. : :.: . 
J\. ~~9 .• 0.~ 41t3e5\ 4.5 4.5 4,9~2. ~oo • 85,.. BX .0.5 ," : .. j .. : . I~:· ~:. i:. :': ~~.. : . . ' 
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Bole l. (Cant.) 

Recoveries I Analyses, t 
Gorb Percent Core percent 

Fran. t Feet i Grc.ms Corel Yltr.·, size _I CU ! Ph I z,"1 tDescri}>tion end renerks 

443~51~~~.6 -!:5.-T 4.5 _ 5,148 100 [B I' BX. iO.l0 '1
1 

._ .• _! .. .. , .l~~.c~e.~ ~. or. nz. on~t.91 scant . . Sulf.' ides. 4~8 ... 0 , ~5;;.O ~.o .. 1 5•0 5,091 . 100 . .85 BX ' .1 .02 ' .. .. . , ; ..... . : .> .... ~ .. Do.. : ~;~. ~~.:. ;., ... .. ,. -... .. --
4;J3.0 ;~~8~~ 5.0 I ,.0 4, ~~ . 100 85 I B~ .• 01 · ~ . " ~ . .. ... ": .,; Do. '. ":'::-;' .: i.:; .. ~ .. : .. . . 
458.0 ~~.;.> 4.5 ! 4.5 4 ,4J,~ . 100. 85 B.t _I .r:T1 I . , ' .<.'-: . .. Do .. ... . " : ' ': ~ 
:462.5 1;61.0 4., : t.4•5 3,1eE : 100 85 .BX .10 I .. :--,,: ~> . :. ; ~,; .. : .. . Do .. : '.' . <;:~ ~ .. ": -: . 
:467 ~o 471.0 4.0 . 4.0 5,068 . 100 85 EX.22 . - .. J.' . • .Do.. _. " . .' '" 
471.0 1·.415.5 4.5 ·14.5 4,8'{1 " 100, ,85 BX . .53 , ' : ': '-"". :'. ~' '' .' ,-: .. - Do • 

. 415:5 ~a;..o 4.'5 d 4., 4:,526 . 100 85 BX ,1'.58 0.33 2.4 :. ' >.: ' . . '. ' .. : : .... ".~. i .Do. 
4Cb~O 486.0. 6.0 .1'3-.5 3,921. :: ·.,58 85 BX, 16-36 .0.5 1.9 . . :Do. 
~1;.e6~0 .. 491.0 5.0 i 5.,0 4,643 ~oo · '·85 ' BX: 3.08 .05 3.1 ' .. 'Do. 
~:491~.O .. :~95·.O ·.~_O : I ~.o 3,368 . i 100 . 85 ~~ . 19. 47 1.1~ 4 .• 2 Siliceous brecc~e. .with sulfides • 
495.0 l~r9Y.O 4.0 I 4.0 3 J 125· I J;CO 85 ij~ - 2.7.0: 1 •. Ou \3 .. 1·. · .~ - : ... : : .. ... po • 
499.0 ~3.0 . ~ • .() ;! ·4 .• 0 : 3,6eo ··. i 100 ,85 :ax, .04' - ·S;i.liceous b~eccia, scant sulfides. 
50~.O . '07.5 .4.5· ; 1.4 •. 5 4 j 1 51 ·;. i ~oo . 85 BX. . .03 . Do. 
507.,5 ·51.2.0 14 •5 i 4.5 3,444 ., I ~oo : 85 BX .02 " Do. 
:512.0 ' 51..,..0. I 5· .. 0 : i 5.0 3,,406. ·· ! 100 f ' ~ 85 EX·, .10 ,~ .. Do. 
·51l.~ · .~;2.0 i 5·.-0. ,15 .• ~· . 3,9~3 . :·~ :f ~oo . 8; BX. .02 ,I: 't:·Do• 
522.0 ~:~.5 ... 4.'~ .. n 4.;) 2,6~~ .;. t 100 '1 .85' . EX'. .02 .>Do. 
;26.,5 5:>2.0 ~-'.?: 1 4.,. ~,l.:J:>, I 1.00 II 85 .BX .02 I .; ·.·r:::: : .. .. ~. ~.:~:::~ .~.' Do.:_:-.. ~.~ ... 
531.0 555.5 ~.·5 . 1 4 •. ,. .4,,310 I ~co - 85 'EX '.' .02 . . "". D.o •. 
535.5 54o~o 4 .. 5 ~ 'I ~.5 2,891 ' t 10°

1

1
- . 85 h~ .02 I. .,. . ". , .... . :-: .. " !'.-~' , .. , ~ Do . . .. , . .... . ' ..... ., .. . ~ '. 

5!,,, 0 "I=:hr:) 0 ~ 0 .. "5 0 . . 1 9Q 6 ." t 100 '·8,=l . ·fo.X · . 02 '. . . .. ' . ~~ .. -- .:., ..... : .: ... ··.Do · ... :. ~ .. --•... : .. :.: ~.~: .. .. . :- _._, 
qv • ..,rr ." • ';/. I· 1 ." , ..".t. • ,- . ' '. ;. .' . ", ~. • . . ' .. 

545.0 550.0 5.0' ' 15•0. ' 2,013·'· . f 100:-' · 85 IJ.. I .02 .~.: ' " '.. . . ·Do.:· .... 
550.0 551~.5 4.5 4.5' "2,185':·.-' ,'" 100 85 AX I .02 . .:.. .. . Do. 554:, 559~O ' 4:'5 · ·~· 14·.5· . . 2~173- " " - j ~oo 8.5 ' .AX -.. .02 " · .. · ... .. --. . .. ... .. _ ... ...... - .. -~.-:.-.. ' _ .. Do. ' ... - ... , .. ' --. ' .. --_ ..... _. 

:559.0 565;5 '6':5, 1'6.5' . 2,613 I 100 85 AX . Do~ . . 
'.56.5.5 '594.3 8.8 (9.4 I 3,012 '1' 33 I 15 AX Siliceous breccia and :fe-ult gOU.ge • 
. 594".'3 59''';7!-3 . 4 ~ 2.4 I 673 71 i. 5Q AX Faul"t __ BOt1..Ke, I1testone fre p::le'1 ts • 

.! - ...... ,. ~ .. 

.4224 _- 7 
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Locution: . . N. 5240.;E. 51~ 
FJ.eve. tim of collar: 5, 216 :ft. 
Depth:". It·S).5 :rt~ ,~ '."" ,. , 
Dip:' - 37° ' ~.: , :'; .' 
:Bea.ring: . Jf.· 67041 f W. .' . . ~. 
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. Date begun: Dec. 16, 1949 .. 
".: """':'.:,:.:'-'" ,.·~';.:··-·'"~: .. --.-···'··:··-·····-·,.~··-·-:··-~·:'Date:,canpleted.::,·Jan .. 25, 1950.· .. . :,.-

I r-
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t 

" 
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.~.""J • 

. . ' .. " i -: .. ' ~ i ~ . Be ooveri cn . Analysos, I. 
'. ~ Footage I Core i P erO~""1t Core percent j .- ........ 

Fran. i To' I Feet I ]~e-et ! Groms I Core I Htr. size Cu; ~b : Zn ! DescriptiO!l and re:warks' 
~,o.o I 9.5r-9~5-'-2 .. i~'f·-'- 2,~29 : 22T~001~3-f/2~Jl-:--T iWeathereci mcnz~itc, overb-~da"l. 

. : 9.' 34.°1 24.5 8.3 11,404 . 34! J..OO. ,do. ,. - i Do. 
"34.0 42.5 I ·8~.5 8.5 I 13,261 ~lOO 1 100 ! nx . ;.:'!:.: Monzonite" S~-Ilt py-.cite. 
.42~5 249.0 i~6~'5 ~?.5.8 355,461 991; 95, ,~~dO. .;. :.: ·Do. ';", 

249.0 253061 4.6 . 4.6 . 7 ,585 ,~OO 0 I ·do. . -,'- Do. -
253.~ 2~O.O 1·26~4 26,.4 453 043 ·1.00 I' J .. OO I dO •. j-.: .. ~ , . I'''' Do:.~~ 
28:?O. 287.~ II 7·0 7-~O ll,710 ~OO.. O. do. I' :": I.. Do •. 
28t.O 313., 26 • .5 .26.,5 .45,871 I ,100 I 90· i do •. I '. Do., 
313.5 ;ll9.o '~5~5 35~5 62.,325 loo l 9q. do,,: . '. ,. P::":" .... Do".·, :,: .. ,': ;_'-ll-',:':~ 
31~9.0 358.6 . 9~6 I ·9.6 J..1 ,6~3 ., ,1.00 90 do. ; .,10,.02 0.05 q~.t Altered l:imestone: . ,,-

~~:~ ~~~:~ ~~:~ IJ.~~~ .~~~~igg I ~~.~~:,I:.:~ :g~ ,:~ .. ' .... :: "C.· .::,c~'" .~, ,.~,;.:,. 
317.0 388.6 11.6 11:1.6 .21,535 ·100 I 90 do. i .•• >.. .... " Do.: 

.. 388.6 405.0 16.4 11406 .21,1.83 ',,88 90, do. .... :.>,. Fault gO'.lge end breccia. 
40,5-.0 408.0 3.;0 .2.6 . 4,015 . . ea i' 90. do. .. .05 . Crumbly pyrite" '" .... ~ 
408.0 412.0· 4.0 4.0 " 7,520 I .~OO I 90 do., .12 .'Do •. , 

-412-00 1:42,,0 .';0'.0 1'';0.0 :42,70.5 l ~oo I 90· do. t Siliceous brocciD., fault gougo} py-rite • 
.44~.O 482.2 40.2 1.36.3 48.635 90 I 90· do. I Breco1a, shale 'l , sand.stone?,pyrite .. 
4~.2 486.5 I .4.3 I :4'.3 5,102 100 I 90. do. .02 I Breccia,silice.ted ~teriaJ.,scant p~lrite .. 
~e6.5 489.5 I ;.0 i 2.5 3,9;4' . 83! 90 do. . , ! Brocie., shale, e...'1.d calcite .. 

j;~~~;:;;.:~i ;!.~;~::i~~:~~~li~~~~~;;~~.;,:~_::..·:~~;~·;~~;~.~~~~· ~2.~ '-t~~ i:·~:~~~>~.~i ::~q ~r;r:;~~,,~::·~·:·:-· ;~;;~.:::: .. ;,' .'.;~' " .-. - -..... -.. -' 
.,. ..... ~ ..................... ~ _.; .................... '~.-._'~.~ .......... ,......-.- __ ................... "' ..... ,...._~ .-_ ....................... ~_~_.~-........................ ",,,,,_,_ .' • ., ..... -0L4..0 ........... _:. .. -~-- .... __ ,,_~-'> :-Ow#"- _ ......... 4_-_-.,.. ... _.,..,...-__ .... =~ ... _ .. _.4I. __ ~ ___ ................. ~._ ... ~_ ....... .......,. ........... .,..::., ..... -.,-.-..... _". --... ~ ... , , ..... . 
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:-. ~ . :;. :: ; ~:. . LOB 01- Holo l:(~. 2 
•. ': ..... ~ Loeetion: N. '367.21., E. 5317.ll 

Eleva tim ,of· Coller: 5286.46 .- ..: .. '~.~' ,', : .. ' .... .. .. ; .. _, ,. 'Depth: 521~.6 ft, •. . ' ,_ . 
·Din. -..:~O . .. . .. ", .~.: -r' . · ~ . .' : .. -
Bem'ing: . N. 670 41 t W. 

,:. 

. ,' 

...... ... ... - , " ·~.- ·':'t'''-'I ''''' t ' ._''I'j,·,·.·'.'· ' .~'',·d' •• ''.''''' ' ''_'. _ ., ...... ", " .................. .. .. ", •. _"._ . . ..... ,.' _ '" _ . .- . _ _ _ 

':: . ~ . -.. ',' .. ~ . . : . ~ .. ". 'De.~~ · 'begun: . Januory, 26J 1950 , 
:..... ;.. , ; t . · .... · 'Date completed: . March 14# 1950 
J - '. • ...~ .... : . : : 

. ! -'~ . ,. • .' . 
-. '. ' . ' .' Recoveries Analyses t ' FOote~e ' Core i Percent Core Percent ".: . . F.rcu I To I Feet Feet I Grens j Core: "~itre aiz'e Cu .ifQ IZn fP~scription and renarks . 0.0 I 49~049.0 -r.1-3~;'{62-:--~----3--J-95--T-3':-172i'------T. I Weathered' monzonite, overb~den. 49.0 66.·5 17.' J.6.8 21,520 96 t 95 I·r~ -. iI., . It '. _ "'eathered" altered monzonite. ·66 .. 5 22Q.5 !l51~.O 251.:5 268,569. 98 I ·90 do. '. ' 'Monzonite, scant pyrite. . .' 22O .• ~ lt48.6·1228.l 224.1 38),629 . 99· ! 90 d~. . I . I Altered monzonite" disseminated pyrite. 448.6 450.0 J..4 1.3 1,919 93 ~ 90 do. 0.02 -0.05'0.15 ' Do • 450.~P 455.0~.O 4.6. 6,464- ' 92. 90 do. .04

1

' -.04 •04 1 .... ~~ 455.0 460.0 5.0 , 4.7 3,.798: 94 . '90 BX .06 - .. 05 .1 I . DO •• 460.0 146207 .2.7 2 •. 7, 2;21.5.:. 100.. 90 do. .O~ -.0.5 Tr Do. 462,7 .464.0· 2.3 2.1 800 .". 8,5. 90 . do. .03' .05 Tr . Do. . 464 ... 0 466.1. 2.l . 2;.1 . 1,923·~·[ ~oo 90 do.. .021 -.05 Tr . .... : .. · .. :Do~ : . ..... .. . , 466.1 461.6 1.;; 1.0. 5.51 ,: 61·· 90 do. .02 -.05 Tr . .. Do. 461.6 468.1. 0., . 0.5' ~oo I. 100 : 90 do •. c .02 -.05 T: '1' ~.. ..' ~ .': : ... Doe • 468~1 470.11 2.0. ' 2.0 1 .j419 100 , 90 do. .01 ~.05 X-fil'l ' ' .' . Do. • 410.J. 1..72.7 2.6 2.6 2 J 491 100 I 90. do.. .01 -.05 O.1.".,.~ .. _ .. Do.. ... . . -.' 1~1Z.1' '414•4' ·2~7 .. · ~ .1 ' . ~·,,468·: ' .. . ~OO 90 : '.~ . do. ' .• 03 .~.05 t' Tr< . .. . ... ' .~ .: .... ' . . Do •....... .. : ... ~ :~.:.-..... _._:_ .. .... . 474.4 .418.8 .' '4.4 . 4.~ .' 2,931. .... 98 . . , .. 85 ': do. .' .o~ -.05 I ~ • .: _ Do. , 418.8 482.2 3.4 \. 3.4 '3,204 .' . . . 100 ... lb· do. .00 .• 30 lq~~5 ~~m m~~er~al. . . ' . :~~~ ~~:gl· ~:~·,J:~I ~:~b~· ··ig~· -~·I· ~~:.. 1:~ :~; I :i;. . ..... -.~ .. : .. ::. ----.-.. .: .. --- ... -493.0 ' 498.11 . 5.7 ' 5.7 ' 4,,982 200 J 60 do. .10 •13 1.1 IDOe Srunple to 495·;1 then brecci~ 498.7 .:499 •51
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\ ~ FrOil To ,Feet 'Feet I Grar.'lS Core I Vltr. I ,size Cu i .Po i . Zn Description and re!!l.arks 

,·\,.".0.0 21.0 I 21..0 '·0.01. 0, '. ~ ' o.f .100 13-l/2V II " .1. .' . ~ .. ' .. . ', ()'\'"e!'~urden • 
. . '21.0 ~6.2· 5.2 ." 5.2 .I. l.O,B-?9 " .100.' 1.00 I, XiX .... : ,~: .. ...1 .' .. ' .; .:. ; Garnet. . 
. 26.2 44.0 17.8 1.3.9 17,542 . '.' 18 . · 90 I.' do.' ~ '.. . ~ .. ' . ' Ga:rnet and breccia. 

,,44.0 56.l 12.1 12.0: 23,305 '99 " 90 ' . do. : '.. ' .".. Gamet. 
! 56.1. ~.O 29.9 ~.9 . ~~~.,859 . lev 100 d<>. . . . ,' ' ~ .. . " /':.~. Altered, sil1cateti l:imestone. 

86.0 176.2 90.2 "90.2 17},525 . ~oo Ef{ :do. .. " < . ~~~.-' Slightly aJ.tered. l:im.estono. 
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100 0.4 
100 O' O:!I O.O~ 0.1 
100 O,O:! 
100 O.OZ 
100 0.02 
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100 0.02 
100 0,02 
100 0.02 
100 0.02 
100 · o.en 
100 0.10 
100 O.C:! 
100 0.0' 
100 0 .04 
100 2.70 1.00 3.' 
100 9.41 1.14 •• 2 
100 ).08 0,05 '.7 
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GEOLOGIC SECTIONS 
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ASSAY SECTIONS 
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I COKE '~OM TO rt[C(JVfH'r' p-nc" T 

II) . 2 Ill,S 100 
269 . S 269.7 100 
)13.' 'I'.S 100 388 . S 3~).5 100 
393 .~ 3Q8.0 100 
3~.0 40l.0 100 
401.0 4Ga .0 100 
400 .0 '''3.0 100 
41' .0 418.0 100 
418 . 0 423.0 100 
423.0 427.7 100 
4:7.1 431,1 100 
4ll.' 434 .S 100 
434 . 5 439.0 100 
43'3 ,0 443 .15 100 
443.15 448.0 100 
443.0 .5S .0 100 
453.0 4:''' .0 100 
451J . 0 4:;2 .5 100 
46:! ., 4GT .0 100 

L-- :~; .g 411 .0 :gg 475 .5 

A"A\'Yl!t~ 
.1L .. ,.·...!f.!. 

;u J.. /I 
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0.0 
0.0 
0.01 
0.01 
O.OEl 
0,05 
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0.015 
O.OS 
0.05 
0 .(15 
0.C5 . 
0 .0' 
0.10 
0.02 
0.01 
0.07 
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-, .... ' ,..- . ~.: . ': '# ;., .!_-~ . • : ..• :'.·.· .f~:· . · ·~ . .. · . .. -I_:;;.: ... : .... ·\~~. · , -. -!. 

--.-......,..:------~ ............. ~-.--. 
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EXPLANATION 

~9":9~ ALlUVIUM II 
II r: II AL.TERE!) MONZOHI'TE 

) 
CORE t';, ~ 1\-:1 MONZONITE tr.!CO\'!:IIY 
,,~ NT 

~ UNESTONE 

93 
92 
94 

100 
IS 

100 
61 

100 [Ci:Ciil-Ci:05\ ':1'1 III I \ -;. -: ~\ I SILICEOUS 8RECCIA 100 
100 
100 
100 rn ZONE OF OOE MINERAlS 

100 
100 
1110 
100 
100 
100 

~ FAUlTS OR FAUlT ZONES 

100 
100 
100 
100 
I 

0 100 100 3aO ~ ...... 
IU\.[ . ... 'UT 

FI gu re 3. Sections on Bureau of Mines drill ho'1 es • 

,..,., _____ --...... ... ~ __ ~_...._ . .._......~...sz_.aa .~'SI'CI&~_..' -....:..t......._." •• _ •. ,.c _lIi."' .. _~ ...... -

. ' . ~ . 



-. 

,.' 

. ; 

" .... .. r-_ 

i 

I 
\ 
J 

I 
i 
I 

I 
j , 
I 

i 
I 
I 
I 
i 

I 
I 
} 

t 
I 

I , 
I 
I 

I 

I 
I 
I 
I 
I 
t 

t 

I 
I 

1 

I 
J 
I , 
i 
I 

f 
! 
1 
~ 
I 

1 
i • 

, I 

r-----:.~loC.;:_ ~~G:i .. m:;~~::i~~~:;~ 0"1,1111" I'WIAIOIIII •• • : c,,· .'oillU Kaollll. 
4, '''lome, Ol'il 1'00, ptrllo Mel CIIOICOI')',III. 

,\ I~' ~~;~,!~.",:; .~:~c:!~~,:'Dllltfllll .'tI, ,,0. 
'\. 7' SlIIcllltlS OIMI oilicolCiti _101111, llilll ,.0. ......... I_..;J.:.""-_"'.~: :~i:::·:a:,~~"on •. lilli. ,,0. 

~,~" 1'01111 'iIIco"d, err.'all .... 1I1II1I"IIe. 
~\~, .. 

Oc pili fl«iov~r '" 
IOl2 • II.J) • e'llo 
10.2·10)2 0 
101)-IOZZ ala 
~;.- IO'S 10 
au - eoo. ~I ,.1 -''H &0 
U1- 1111 SO 
.n - ell Sil 
•• 0 -'U '8 

0.'''' 0.1 
0,) 
0 .& 
O.S 
o.e 
0.1 

0.401. 
0.:1 I.' •• 0 
0.1 
CI.' ..... 

noc. .. IotM'S IY AfTfRTMOUCiHT WININO to. 

----...,".10·.". 

..' Ioltldi"111 to 11111 ll'Olft.d ,"Iorllill. ,ftd .. ,Iclli .. , ,o': I.!i .'::;W,~I,~' ~~~,r,~O'::r:~a'~':t::;:Ji~~:oO~fl:~"'ftC! .to " "'11ft .. "". willi ICIIN CIII.rt,. an. '1rll •• 
1812' 

Soct) ons on drill ho 1 as AI, A2, A3, a.,d Aq.. 

42 

'; ~: ' -··'';;;'':'~'~';'~ :.~'~';':~~';''; ''''''~~--':~':.~;~'' ·I~"''\'-'I-'·r'~:7' r .... ;,:~~~.<ri-7·;·wf~~ . .::~ ·.:;.~~~f:~·~"·.~ .... :-:"--~~~-:,-.:·:.:;;~~~·:-'7~;-;~F-~~":'::':-:~:-:;:-: " " ~'; ' : - ' 
, .f ' '· '0' 



." _r~ > • 

. 
: 

~ . 

',! 

" 

" 

{ 

" 

" 

)' 
lr, 
~ 

~ 
.~;. 

~~~ 
~ 

. 
I 

f 

f 
i 
J 

j 

I 

I 
I 

I 

I 
I 

1 
i 
I 

I 
I 

f 

1 
t 
f 
f 
\ 

S 67- E 
L 

__ G.!!--.~.~,.--..-.. "". 
PIfl 

HOLES E 7 a E23 
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447- 4$2 ».6 0.72 0.10 T, 
4~-407 8.4 2.00 0-16 Tt 
467"4e& .~ &.00 0... rr 

CORE ASSAYS 
'oologl ~o"", ell 
445-447 U 8.32 
447-4:\2 28 4.90 
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'Figure 5. Sections, on drill hole$ E7, E13, E23, ,and E28.' 
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. IN~O:~JCTION AND SUMMARY 

The 'l'orpedo copper mine in the Organ Mining District, Dena. Ana County, N. 
Mex., was discovered in 1899, end producticn of copper fran oXidized-ore 
deposi tawllsbegun in 1900 _ Proquction continued through 190~(, but opera.
tiansw~reonly intermittent frcm 1907 through 1921. Theproduotlan of 
copper dux'ing these periods amounted to about 3,500,000 pounds. Reserves of 
primary sull'ide copper ore were believed to occur below the old workings, 
and after a detailed examination of accessible workings and a study of 
drlllintj recordS of s. everal p:t'ivato ccmpanies by an engineer of the BuI'eau of 
Mines ,g1 a development program of diamond core drilling was ini tiatod • . 

' This investieatiqll was stro .. ted October 3, 1949, and canpleted April 30, 
1950- lj'our hules to~lng 2,122.3 feet were diamond-drilled, Bl1d 10 samples 
were analysed. All dl'il1inC was dane with a Government .. owned hydrtl.ulic-i'eet 
drill ho.v1ngspecial rods 3l1.d core barrels to increase the recovery 01' core 
in critical zones. 

Th~s report describes the location, history ,ore deposits, and f8.ctt).,'..l 
data. ubtained b;x- the Bureau of Mines from the drilling. 

A<KNO~S 

Acknowledgnent is made of the assistanc~ given by W. R. StOImS, ~ief, 
Arizana.-NewMexico Branch, Minll1g Division , Region IV, Bureau of Mines, and 
byw. D. McMlllan, supervising eng1n.eer of :the New Mexico Field Offioe of 
Reglon IV, Bureau of Mines. All samples wer0 analysed at the Tucscqlab;ora
tory of the Bul'eau of Mines under the supervision of J. Bruce Clanmer, chief" 
Southwest Experiment Station., Motallurgical Branch" RegLon IV, Bureau of Mines. 
Producticn figures were obtained from. the Statl,stical Branch, Begicn IV, of 
tile ,Bureau of Ml;nes, thrOU/Yl the courtesy of A. J. Martin, supervising 
engineer. 

Acknowledgnent is also due A. S. Putney" presidmt md ,trustee of' t1'\e 
Torpedo Mining Co., for the use of old maps of the Torpedo mine and for per
mission to publish the maps. G:Ild production figures •. 

LOCATION i~ACCESSIBILITY 

1'he Torpedo copper mille ;iJ3in t.heOrgan Mining District, Dona Ana County, 
N. Mex. It is half a mile east. of the to'Wr). of Organ un the northwestern slope 
of the ,Orgon Mcuntains , in 66C.l, . ~'.22 S., E. ;, ,E. (see fiS_l) .. 

. . 

y W. R.Stonns, N. Mex. l!~ieJ.d Office, then i\lcsOIl Br'dIlOh" Mining Divisicn,. 
S11 ver . C1 ty, N. Max. 
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The mine may be reached by going east from Organ on paved U. S. Highway 
for half' a mile to the gate :In the ftnce 't.h2. t borders the hi8hwa;}" an the 
south. Passing through this gate, wdmproved roads lead to various parts of 
the property, all wi thin 1 mile of the gate (see fig. 2). OrgW1 is 12.5 
miles northeast of Las Cruces, N. Mex., via U. S. Highwn.y 70. 

Postel service is availo:ble at Organ and telephone, telegraph, and rail 
cormectian are available at Las Cruces, N. Mex. Minor supplies are obtain
able at Las Cruces, but major mining items must be obtained at El Paso, Tex., 
43 miles south of Las Cruces. . 

A high-tension power line traverses the 'forpedo property, but Organ 
receives single.-phase power from Las Cruces. The cfl.pacity of the OrBan power 
line wrul.d be inadequate for ony but the most 1imi ted power requirements. 

PROPERTY AND OWNERSHIP 

The Torpedo mine is on the patent.ed Torpedo mining claim, which is owned 
by the Torpedo Mining Co. All extension of the mineralized zcne continued 
south an the pata1ted Little Ben Scott claim. The TorpedO and Little Ben 
Scott claims were located :In 18S16 (:U1.tl patented in 1902. In addition tothoso 
claims I tl:i) Torpedo Mining Co. owns other claimS, both pEl. ten ted and unpa ten ted, 
includ:ing the Memphis claims north of the Torpedo and the Stevenson-Bennett 
claims to the south • 

. ~ 

A. S. 'Putney, oi'Mikana, WiS., f.lIld Judge E. Mech8m, otLas Cruces, N. 
Mex., are trustees for the Torpedo Mining Co. The Torpedo Mining Co. property 
is now (August 1950) under lease to J. H. Brown, of Or~.n, N. Mex. Brown 
plans to reopen the mine, as well as others in the district, and is now con
centratinB:,hiS efforts on the MeIJlphls mine adJOining the Torpedo on tho north. 

S. A. Walters, of' Organ J N. lvlex., claims the Jones' Well claimS east of 
the Torpedo, and Miss Judith Shipo O"''11S the unpatented Organ claim. west of 
the L1 ttle Ben Scott (see fig. 2). . 

U\BOR AND LIVING CONDITIONS 

All labor for mining :in the Orgon area must be 1mported. Las Cruces is 
the nearest source of labor, and it is doubtful whether there is any skilled 
mining labor closer than the Central. Mining District, near Silver City, N. 
Mex., 120 miles to the west and north. 

HOUSing accQlJllI.oda time at OrgaLJ. are primi ti va and inadequate for more 
than a few men. There are two cai'ea, where meals may be procured. 'lhese 
establishments cater largely to transient totu'ist trade. 

, . 

'lhe Torpedo m:1ne ieon the edge of the boleoo pla.ins that flank the 
Organ ltJountains. The topography is not rugged, and the relief is low. 
Altitudes range frem 5,160 to 5,340 feet (see fig. 2). Southeast of the 
Torpedo claim, the Orgun MountainS are very rugged and reach an al ti tude 
slightly over 9,100 feet. 

4224 - 2 -
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The weather 18 typ1oaJ. o~: south~oentral New Mexico. Mining will be 
hamp'ered 11 ttlebythe' weather"wb1ch is g~eral.ly, mild :1n w1n,ter andwam. 
in aumm:er. Extreme cold, is~are I' aJ. thOugh scme freezing weath~r QCcurs in ' 
the looter.- Snowfall "is usually light and ranains on the grOund for only 
ahort periods. Summer rains and flash ' floods oontribute the bulk ' of . the' 
annual precip1 tation .. which :o.verages about 10 inches. 

There is no timber for nP..n~gopere.tion8 OIl any of the claims, and the 
stands of Ponderosa pine .in the higherreaahes of the Organ MountainS are 
inaooess1ble. f:1mbering is a. maJo;r , industry at Alamogordo.. N. Max" some 51 
miles to the northeo.st.,. , 

Greasewood, mosqu~te ' and variOl.1s cactuses, shrubs,and 'other desert flora 
... constitute the relativ~ly speJ.1 se v,egetation in the vioinity at. th£? mine. 

1'here are no "peim~'en t streams :in the area I ond almost. aJ.l :9+' the 
drinking water 1srain, wtlte11 collected in oisterns. A few. v·eJ.l.s. ·wi~ wind
mills supply sane water. ' ~e pennant;lIl.t water table is a littl.'e:oyer 300 feet 
below the surf'ac61 ~fL'shown :in the Oopper Bar and Stevenson-Dennett' shafts. 
Water fran. the Copper 'Bar shaft was used for dr111inS and, cont$ed conaider
ab~e dissolved. solids. No attempt was ma.de to determine' its. :PPtabl11ty. 
Repol"ted estimates ml'. the quartt1ty' of undergroun~, water ranSe', frQJl' 500 to 
1 1 000 gallons per minute'. '~e' fomer figure seems more near~y: ,corr~ct. 

" ' - . ~ ' ! -

HISTORY: AND PRom arION 

The history ;01' the Organ Mining D1~!ir,ict dates ba.clt' t.o' lB49 :)litb the 
discovery of the Steven.~911~:ao.nnett ,niirle...ll Legendindioat,es ev~, earlier 
mining in the area. The ' ~orpedomine: wa.s, dis90vered in 1899·bY'J:I~n;ry . Foy, 
oJ. though the ola:lm 'waft located. in 1896. This was .the last of the la.rger mines 
to be disoovered. . '. " j , 

Numerouspo.rties have been :1n:t~res'tedin the 'Torpedo In:ine.,A,m.minB 
oompany purchased, the minefrom16i ahorUY after 1 ts 'disoovery and began 
production immediately. A ~ittle later,,,' G. E. F1 tzgerald aoquired and 
operated the property. The T9rPfldo 'Mining 00. o'ontrolled the pl"operty in 
1902 and is the present owner • . Val"'ious lessees and suble$sees .ha.ve leased 
the mine, end many I have done conSiderable work. ,The Torpedo Mining Co. 
operated' the property lUltU:,, 1907, When it was leas,ed to .In "McCart .. , who: hald 
-it untll1914. The Phelps-Dodge Corp. leased the mine iri'l916-17 and , did 

·. B.consldere.bleamolmt of development 'work.';' It WaEJ leased to the Organ Ore '00. 
m 1921; ,to Griffith and Phelps in 1928":'29, who sank the No. ', 4 shaft; to the" 

: Willett' Mining Co.' from J.9;9 : to 1944 and subleased to the ' .A:t"terthought . Minins 
Co., which did oonsiderable eJC.Ploratory work in 1941-42; and '·i'1Xlally to J. H. 
Brown, the present lessee. The E. J. Loney-ear Co. sul?le~ed from Brown and, 
"in conJunction with , the : New ' Jersey ' Zinc Exploratioh Co., carried out extensive 
exploration .in 1946-41. F1gtU'es 4 and 5 'ahow' seot1'ons of drW.inS-·dQn6 by , 
the 'oompanies. 14. Drunz er ,aubleas'ed, 1;he, ~orpedo mine in 1949, end shipped ' 
some , of the old.d,umps for silicoous flUxing ore to the El Pa·so .. T'ex'.j smelter. 

. . . ' : .: :. ~ ; " :.'. 

jJ Dl!$~",¥; .• , .. ,,,C ... Ge91osy .of th~ Organ MollIita1ns;: . New .:Me~oo·. , SQhool of 
Minas, State :Bur. of Mines and Min.' Resources, · Bull. 111 .193;1' p. ~85. 
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:Prodllction frcmthe Torpedo mine was almost continuous fi'om. its 
disoovery to 1907. Subsequent prOdu~t;i.on has been small and sporadic. The 
mine has produced no ore since 1921,_1 until Drunzer shipped scme dump 
material in 1949. The total. production frcm the Torpedo mine since its 
discovery has been a-oout 5,500,000 pounds of copper and some silver. :Pro
duction, by years, is shown in table 1. 

TABLE 1. - Torpedo mine produotion 

Year 
1900 •••.•.••• 
1901 ••••••••• 
19°3· ....... . 
1904 ••••••••• 

Crude 
ore, 
ton:.; 

I 

O\ID.ces I Pounds 
Au Ag Cu. Pb 

- (;!:.I;(12,3~8; 
tl/515,162I 
%./611,796 1 

, 1../40 ,000 I 
1905 ...... ••• i 1/96,058 
1906. • • ..... • ;17434, 000 1 

190,{ • • • • • • • • • [;n 6 I 125 i 
190~~ ~. •••. •• 102 289 i 6,5691 -
191QSJ........ 605 - 1,859 I '(5, 534I 930 
1919y....... l,79'{ - 3,980 317,876 11,659 
1920 '1" .. · · .. 944 68<) 156,951 -
192~ ••••••. 303 0.38 220 35,0001 625 
19292.1....... 90 37 5,aJ3 
1957I/./....... 20 f~58 264 6,751 
19592 ••••••• 1 1 141 
1949. • • .. .. • • 969 138 26.202 

TotaL..... iInccm:plete :3. Cb9 .• 929 ! 
!I County production, largely from Torpedo, but other 

mines inoluded. 
y Production from adjoining mines probably included. 
II Production belioved entirely from adjoining mines of 

gr'oup, as the Torpedo mine i tsel:f' has been reported 
idle from. 1921 to 1949. 

GEOLOOY AND ORE DEPOSITS 

The Torpedo ore bodies occur in a north-south trending zone between 
monzonite en the east and Perulsylvanian limestones ontlle west. This zone 
averages about 100 feet in thickness, as shown in Bureau of Mines drill holes 
(see fig. 3). It dips steeply to tiw east but may overtuI'Il at depth, as shown 
in tho log of' hole A4 (see fig. 4). This apparent overturn may be due to 
faul ting or a deviation in strike of' the bore hole" which was surveyed for dip 
bu t not for strike. 

The zone consists of' some limestone.,· but mostly monzonite, which has been 
silicified and highly altered, breCCiated, and reoemented with silica.. A 
number of faults traverse the zone, apparently more ox: less parallel with the 
zone itself. Sane of these faults indicate considerable movement, but data 
are insufficient to measure the displacement. . 

9 L. B. Ben tJ. ey" oral ccmm.uni ca t1 on • 
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COlliE 
""0. TO ":.c:~.l:: 
482 _2 486 .' 100 
408.0 412 . 0 .00 
40~ .0 401 . 0 88 
368.6 377 .S 100 
3.8.6 368.8 100 
349 .0 351 .8 100 
554.5 .. 9.0 100 
5~.O ..... 100 
545.0 550 . 0 100 ,40 .0 545 .0 , 00 
'535.5 540 .0 100 
i 31 . 0 m:s 100 

2:6.5 100 
522.0 526.5 '00 
517.0 522 . 0 .00 
'12.0 5"7 .0 '00 
S07.5 512 . 0 100 
503,0 ~7.5 100 
499.0 503 . 0 100 
495.0 4H .O 100 
491.0 4~.O 100 
486 .0 491 . 0 100 
410.0 :J& :g I~ 47§ _§ 

GEOLOGIC SECTIONS 
HOLE 3 

,n I \ 
\ 
\ 

A"!.~~"-~f8 I 
I ~RE A~~. ~ 

Ii .RO" TO I "!l':v ...... -- TO -_ ..... 
_T 

g:~ 113 . 2 113.5 :gg 0.0 44 . 

I '- 269 . ' 260.71 0 .0 450.0 
0.05 '-- 313 . S 3iS.6 :88 0 .0 455,0 
0.0. ~:O. 0.7 388 . 5 393.5 0.01 460.0 
o.~ .0' 0.0 3.3 .• se •. O 100 0.01 _ . 7 
0.02 0.05 0.1 391 . 0 403.0 100 0 .0. 4&4.0 
0.02 003 . 0 408.0 100 0.05 4H . 1 
0.02 408 .0 41S .0 100 0." .67 .• 
0 .02 413 . 0 418.0 100 0 .07 ... . 1 
0.02 418 . 0 4f:~ .0 100 0 .0. 470 . 1 
0.02 423.0 "27.7 100 0.0' 471 . 7 

8:81 . 427 . 7 431.1 :g8 0 .0. 4?4 . • 
431 .7 4;,4 .5 0 .08 471 . ' 

0.02 
! 

434 .5 4&e.0 100 0.00 .2 .2 
0.02 43e . 0 ::n 100 o .oe "17 .0 
0.10 443 . S 100 0.10 493.0 
0 .02 _ .0 455.0 100 0 .02 470 . 6 
0.05 483.0 4" .0 100 0.07 4&4 .5 
o.~ 45 •. 0 41 •. 8 100 0 .07 4eo . 7 2.70 1.00 3.7 ..... 417.0 100 0 . 10 4M ·O 
9.47 I. '.14.2 - ~U :~ :0 :gg .8;U 453 . 0 

1,·08 o.~ 3 . 7 450.0 
6 . 3' 8:ii U 442. 
I." 

Figure 3. - Sections on Bureau of Mines drill holes. 
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Footag. Recover, Cu AU 

442-447 14.5 0.54 008 
447-452 33.6 0.72 0.10 
452- 457 9.4 2,08 0.111 
457-462 9.3 2.00 0.12 
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HOLE E 13 
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The monzonite ea"t of the zone of 01'8 bodies shows veather1ng effeots 
near the surfaQe. It be.ocmes fresh Wi th ~epth and contains specks; and small 
stringers· of pyrite. It is virtually ba.rren of copper. ':Upon approaohins the 
mineralized zone, it becomes hydrothermally altered rut still retains its 
texture. ' . . 

'!he limestone west of the zone is garrlet1zed end silioified in part, 
althOUgh muCh,' o"ftha lmestone shows 'only alight alteration. lJlle garnetiza
tfon 'apparen ClyaEtend.sJ jn favorable beds, over 200 feet : from. themonzoni te 
oontact. A few specks of sphalerite and galena. 'w81"e noted at rare intervals 
in the ~::Imes tone core. 

The above data are derived mainly fran . study of oor~s obtained by the 
Bureau of Mines. ihe underground workings were hot accessible for inspection. 

JudgLng from. the stoped areas (see fig. 6)" the indiVidual ore bodies 
were elllpt1 eel. in plan and genorally steeply pluri.gLns, Whereas the Z 0116 of 
the ore bodies seems to have a definite rake to the south. Only one of the 
ore bodies outorops,_ opd the discovery was ma.de here. Aocol'tding to old 
smelter settlem.ents,21 most of the ore waS produced frcitt a.bove the 300-foot 
level aJ:ld was oxidized. The sulfur content was very low :until the lowel" 
~evels tlere mined. 1he ore mineral was chrysacolla w1 tt.t ;local occurrences of 
na ti ve copper. All, ore mineraJ.s noted 1n the drUJ. coreS were the sulfides 
chaloopyri te .. . sphalerite, and galena • . ~e sensue mineral seen in drlll cores 
wasailica" usually as the siliceous brecoia. . 

DEVELOPMENT 

.. ' TheTo"r:p~dO mine was develop·ed throush~· ·f 'cur · ve~ti"co.l shafts. If o. 1 
shaft is near the discovery and is shown to be e. little qver 200 teet deep 
(fig. 6) •.. . Shaft 2 is 250 feet deep" No. 3 is 500 te~t" and No. It. is 165 feet. 
A;Ll 'of".thyse "shafts are intercormeQted by :lateral ~cirkfngsl which also 
extend north and camect with the Copper Bar south.· shaft. Most of thestopes 
were bet,\fe'en No. 1 and No~ 2 shaft, ' wi th another shown ·Just south of No • . 2 · 
shaft. lVone of .these work1n~s, were acqessible in April J.950. 

WOBK BY THE BURFAU 9F MINES 

,The .d.t:v~lopment work by ,the Bureau o~ Mines was s~.rted Ootobel· " 1949, 
end· complat,eil April 30,l95O. Be:cause none of the mine work:inss were· 
accessible~tb.e · work :was conf1ne~to d1amondcore drilling, and all data. were 
ob~1ned thel"efrcm. FOLlr holes were drilled ~or a total of 2,l22., teet • 

..... All :4:r:1l:1~S was, done with· a. GovemmeIlt-owned, mecU~-eized machine with 
hydraulic~feet . drill head.: Spee1al. large rods end :spec1aJ. core barrels were 
used to obtain better core recovery · in ~e cr! tical zoties til&l was possible 
l?,i ~;th;e <}3tend~d::-type tool.~llr.ev;tOJls;ty,· .u.se~ j,n. tllis 'area. ·Core. re,~overy :in 
thai ·Ore: -zones is .'shown in .fieure" and:. to~ CQ;re;r~oove;ry .is shown· in the 
summa.:ry1QSS tba. t follow. · . 

; • • I ,o r : / :.;" . " ', 

'; "~seyenty 's.aTnPlea were split' from the ·~o~e~and~~yaed. MenY' were known 
to be, lowi.gl:-ade:. ; AnaJ.yses of the . samp.ies· 6.1:'e ' shown in. figure 3 and in the 
following summary ioga of the drill holes.. · ' . . 

'· 21 .~am" K.·:· 0',,; OPe · cit~, .·Pi~ ~1. ·', · ·, :', .. . j, . j 
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TORPEOO COPPER DESPOSIT 

Location: !I. 5238.82, E. 5].51..11 
Elevat1cn o:f collar: 5,21.5 :ft. 
Depth: 591.1 ft. 
Dip: -50° 
Bearing: N. 61041' w. 

Recoveries 

~gg o:f Role 1 

Footage Core .. ~.~._ Percent 
F.rcn I To Feet Feet I Grams Core , Wtr. I 

2~:g ! ~~:g i ~~:~-l ~~.5! 61,132 9~ igg 
65.0 11100.Oi 35.0 34.5 I 52,904 99 95 

100.0 113.2j' 13.2 11.2 Il5,,829 85 95 
113.2Ill:;.5 0.3 0.3 525 100 95 
113.5 269.41155.9 1153.9 263,687 99 95! NX· 
269.4 269.1' 0.3 . 0.3 525 100 95 I NX 
269.1 269.9! 0.2 0.2 350 100 95 NX 
269.9 28).2 i 1.9.3 19.3 35,168 100 0 NX 
28).2 ,303.0 ',' 1.3.1 13.1 23,581. 100 85 liX 
303.0 1313.3; 10.3 10.3 9,291 10085 I BX 
313.} 13.13.6 0.3 0.3 300 100 85 I EX 
313.0 1,388.5 74.9 74.1 17,023 99 85 I EX 
388.5 , 393.5 . 5.0 5.0 4,865 100 85 BX 
393.5 : 39~.0 14.5 4.5 5,606 100 85 I BX 
398.0 l403.Oj 5.0 5.0 6,518 100 85 BX 
403.0 ! 408.0 : 5.0 5.0 5,135 100 85 I BX 
408.0 1413.0 I 5.0 5.0 5,023 100' 85 I BX 
413.0 ! 418.0. 5.0 5.0 5,850 100 85 BX 
418.0, " I,' 423.0 II' 5.0 5.0 6,,138 100 85 EX 
423.0 I ~Zl.7 4.7 4.7 5,280 100 8~ , EX 
427.1 i 431.11 4.0 4.0 I' 4,666 100 8, BX 
431.7 1434.5 2.8 2.8 2,936 lOO , 85 BX 
4,)4.5 ! '439.0 I 4.5 I 4.5 I 4,591 100 85 I BX 
439.0 : 443.5i 4.5: 4.5 i 4,912 lOO 85 I BX 
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/.01 
1.01 

I .06 
.08 

I .05 ' 
, .l6 II 

.01 
• 05 I 
.05 . 
.06 
.05 
. 05 
.05 . . 

Date begun: Nov. 4, 1949. 
Date caap1eted: Dec. 15, 1949. 

Weathered monzonite, overburden. 
Monzanite. 
Monzani te. 
MonzonitE; , scant pyrite. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Altered manzanite, scant sulfides. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do • 
Do. 
Do. 
Do. 
Do • 
Do. 

T 



Hole 1 'Cant. ~ 

Analyses, 
Foo Core Eercent 

:Fran. ! To Feet Grams Cu 1 Pb Zn 
443.5 ~8.0 14.5 5,l 8 lOO 85 BX lO.lo I i 
-448 .. 0- 453.0 15.0 - 5,091- 100 85 BX- -1;02 ! -- , I 
453.0 I 4.58.0 15.0 4;720 100 85 ~ i .07! ! Do. 

I 
458.0 462.5 14.5 4,413 100 85 :ax - I .0"{ I I Do. 
462.5!ljf)7.0 

I -
317$ 85 i 4.5 100 me .lO I Do. 

467.0 471.0 4.0 ,4.0 5,068 100 85 BX .22! Do. 
471.0 475.5 4.5 4.5 4,O{l 100 85 EX .53 I Do. 
475.5 480.0 4.5 1 4.5 I 4,5~6 100 85 BX _ ,1.58 10.33 2.4 Do. 
48:>.0 486.0 6.0 13.5 3,921 - 58 85 :ax - j6.36 .05 11.9 to. 
-485 r. 491.0 5.0 l5.0 4,643 100 ,85 BX 13.08 .0,5 3.1 Do. ,-.U 

- 49]".0 495.0 4.0 1 4•0 3,368 100 85 EX 19.47 l.14 I 4.2 Siliceous breccie.with sulfides. 
495.0 j 499.0 4.0 ,4.0 

1 3,725 100 85 EX 2.70 l.OO 3.7 Do. 
499.0 503.0 4.0 ! 4.0 3,680 100 85 BX • 04 Siliceous breccia, scant sulfides • 
503.0 501.5 4.5 1 4•5 4,15.1. 100 85 BX I .03 Do. 

5(fl·5 5.1.2.0 4.5 
1
4•5 3,444 100 85 EX 

I .02 I Do. 
512.0 5.1.7.0 -5.0 ,5.0 3,406 100 85lllX I .10 Do. 
517.0 522.0 5.0 1 5•0 3,993 lOO 85 rue I .02 I Do. 
522.0 526.5 4 .. 5 (5 2,690 100 85 EX I :~ I 

po. 
526.5 531.0 4.5, 4.5 2;l33 lOO 85 I EX Do. 

531.0 535.5 4.5 .4 .. 5 4,310 100 85 I BX .02 D.o. 
53~·5 540.0 4~'5 ' 4 .. 5 2,8:')7 100 85 l hX • 02 I Do • 
540.0 545.0 5.0 5.0 1,996 100 85 '/ AX I .02, Do. 

545.0 550.0 5~0 5.0 2,Ol3 100 85 I AX I .02 Do. 

550.0 554.5 4.5 4.5 2,l85 100 85 - AX 1.02 Do. 

554·5 559.0 4.,5 4.5 ' 2,173 100' 85 I AX - ···.02 Do. 

559.0 565.5 6.5 6.5 I 2,613 100 85 I AX Do. 
565.5 594.3 8.8 9.4 I 3J~12 33 75 . AX Siliceous breccia and fault gouge. 

-4. .4 j 2.4 1 !AX. Faul t ~ou~e. l1t:.estane fre.&mleIl ts. 
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Location: N. 5240, E. 5150 
EJ..evaticn of coliar: 5,216 ft. 
~pth: 49)'.5 ft. ' 
Dip ; ' -370 ' 

Bearing: N. 67°41' w. 

Log of Hole 2 

Recoverle-s~--~'- ~-- ; -~'--i Analyses, 

Date be~l: Dec. 16, 1949. 
' Date ccmpleted: Jan. 25, 1950. 

Footage ' , Core Percent ' Core : percent 
FrQll. I To I Feet Feet ; Grams I Core I Wtr. ' size Cu Pb Zn Description rmd reoarks 
O.O! 9.5! 9.5 i 2.1. i 2,,329 22 ! 100 3-1/2/1 

, 9.5 I 34.0! 24.5 I 8·3 I 17,404 34 i 100 do. 
34.0 I 42.51 8.5 8., I 13,267 100 1 100 NX 
42.5 249.0 1206.5 1205.8 I' 355,467 99 I 95 do. 

249.0 '253.61 4.6 II 4.6 7,585100 ' 0 do. 
253.6 1200.0 26.4 26.4 145,043 100 ! 100 do. 
280.0 128].0 I 7.~ T.O i ll,710 1.00 ! 0 do. 
287.0 313.,5 I 26..5 26.5 45,871 100 J 90 do. 
313.·5 349.0 135.' 35.5 6~,32' 100 I 90 do. 
349.0 358.6

1 
9.6 I 9,.6 1{,603 1.00 I 90 do. 

358.6 368.6 10.0 l 10.0 20,220 100 90 do. 
368.6 377.0 I 8.4 I 8.4 13,447 1.00 I 90 do. 
377.0 388.6 I ll.6 Ill.6 21,535 100: 90 do. 
388.6 40,.0 i 16.4 I 14.6 21,183 881 90 do. 
405.0 408.0 I 3.0 I 2.6 4,075 88 i 90 do. 
408.0 412.0 4.0 I 4.0 7,520 100 I 90 do. 
412.0 ~2.0 ~O.O I 30.0 42,,705 100 I 90 do. 
442.Q I q,82.2 40.2 ! 36.3 48.635 90! 90 do. 
482.2 ,486.5 I 4.3 ! 4.3 5,,1.02 100 I 90 I do. ! .02 
486.5 489.~ I ~.O . 2.~ ~.9~4 8~ ! 90 do. 

I 

I 
I 
I 

I ! 
, I I 
0.02 10.05 i O.l . I 1 " .04 , ~05 i .4 
, .08

1 
.05 I .7 

I I 
. 0',; I 
• 12 i 

I 
I 
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l.Jeathered mOf.Lzcnlte I overburden. 
Do . 

Manzonite , SC8.Ilt pyrite . 
Do;. 
Do. 
Do. 
Do. 
Do. 
Do. 

A1. t ered. limestone. 
Do. , 
Do. , 
Do. 

Fault gouge end brocciu. • 
G-.cumbl;,- pyri te • 

Do. 
Siliceous breccia, fault gouge, pyrite. 
Breccla, shale ?, sandstone?,pyrite. 
Breccia ,silica ted. material, scant pyrite. 
Brocia . shale . and calcite. 



-, 

Location: N. 5367.21., E. 5317.11 
Elevat:1cn of Collar.: 5286.46 
Depth:' 524.6 ft. 
Dip': :-500 

Bearing: N. 67°4l' W. 

Log of Hole No.3 

.. 

Date begun: January 26, 1950 
Date ccmp1eted: l-farch 14, 1950 

Be coveries I Analyses I 
Core Percent Core " Percent , 

FeetJ .Gr8lrlS~~99Re_J}lt]:'..~ aJze tQi!-.iPb --..l~Ll~~~r!.£tian and remarks 
.0.,0. " 49.0 i 49.0 1071' 3,7 2' 3 95 3-12"j I iweathered monzonite, overburden. 

49 • .0 .66.5127.5, ,26.8 ,21.,520 96 95 NX' I II i ,weathered, altered mmzonite. 
66.5 .. 22~.5 P-54 • .o t~51..5 268,569 98 90 d.o. I , ! IMonzonite, scant pyrite. 

220.5, ,I, ~·~1228.lI224.71~'~,,29 99 9.0 do. I I" I IAltered m.OIlzmite, disseminated pyrite. 
448.6 !,750.V I 1.4, 1.3,··1,')79 93 I 9.0 do. 1 0.02 -v.C5ICe15; Do... 
450.0. 4?5.c, 5 • .o! 4.6 ·6,464, 92! 90 do. ..04 1 - • .04 .041 Do. 
455 • .01460 .. °15 . .0,407\ 3,798 94 1 90 IBX 1.06/-".05.1, Do. 
460 • .0 146, _2.7 2.7 I 2.7 .. 2,215 1.00 I ~O ,do. I .01 -.C51 Tr I Do. 
462.1; 464 • .0, 1.3 1.11-' 800 85)10 I do. I .031 .051 Tr ! Do. 
464.0 Ilt~6 .. ~ II 2.1, 2.1 t' 1,923 1.00 1 90 I do. I .0;1 -.05 Tr I Do. 
466.1 1,467.0 1.5 1 • .0 I" 551. 67 '/ 90 do. I .Oel -.05 Tr Do. 
467.6 468.1 .0.5 I 0.5", 10.0 1.00' j 9.0 do. . • .021 -.05 Tr I Do. 
468.1 ~7~.l ~.O I' ~.o I '1",419" l?O I 90 do. . .Ol -.05, Uil! Do. 
47.0.1 47~07 I c.6. c.6 l,491 lOC 90 do. .Ol - • .05 .0.11 Do. 
472.7 474.4 l.7 1.71 1,468 100 90 do. .03 -.051 'l'r I' Do. 
474.4 418.8 4.4 4.'1 2,931', , 98 ·85 do. ..02 -.05! Tr Do. -' 
478.8 48, 2.2 . 3.4 I 3.4 3,2.04 100 2J) do..06 .30 o.~5Ivein material. 
482.2 487.0., 4..8 I 4.8 4,579 100 2J) do. 1.05 .15 .55 Do..-
48{.0 493_,0 I 6.0 I 6.0 4,404 100 75 do. .ar .05 .15 ', Do. 
493.0 498.7 i 5 .. 7 I '5·7 4,982 100 60 do. ..10 .l3 .1 Do. Sample to 495.3, then breccia 
498.7 1i99.5 I 0.8 0.81 612 100 75 do. I Sllic\3O'lls breccia. 
492.5 524.6! 25.1 113 .. 3; 9,848 53 15 do. IDo. . 
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Location: N. 5268.66, E. 4.502.33 
Elevaticn of Collar: 5,172.71 ft. 
Depth: 510.5 ft. 
Dip: -450 

:Bearing: S. 61 0 41' E. 

Log of Hole 4 

Recoveries . i Analyses, 
Core Perca. .. t · Core I _ percent Footage 

I 

i 
J 

-. 

Date begun; Mar. 13, 1950. 
Date completed: _Apr. 25, 1950. 

Frem ! To Feet Feet j Grams Core I Wtr. size! au ! p 'o ; Zn j Description ancl remarks 
0.0 I 21.61 21.0 

21.0 26.2 1 5.2 
26.21. 44.0 11 .8.-
44.0 56.1 12.1 
56.3. 86.0 29.9 
86.0 176.2 90.2 

0.0 
5.2 

13.9 
12.0 
29.9 
90.2 

135.8 
31.8 

116.2 }42.0 165.8 
342.0 380.0 38.0 
380.0 394.6 14.6 
394.6 400.0 5.4 
400.0 420.5 20.5-
402.3 440.0 37.7 
440.0 442.8 2.8 I 

j 13.5 
5.4 

17.4 
31.7 -
2.8 

7·2 7·2 
3·0 3·0 
5.0 5.0 

o 
10,829 
17,542 
23,305 
44,859 

11'%>,525 
140,511 

27,067 
8,315 
5,885 

15,7ll 
25,545 
2,253 

5,970 
2,590 
4,928 ----

442.8/450.0 . 
450.0 -453.0' 
453.0 I 458.0 
458.0 " 460 .. 7 
460.7 ' 464., 

2.'1 
;.8 

-2'.71 - -- 2,936 ' 
3.8 I 4,603 

464.5 i _ 470.6 
470.6 i 478.Q 
478.0 , 

4224 

6.i 6.1 1 5,651 
.4 7.4 7.499 

° 1 100 i3-1/2" I ·1 -
100 , 100 i fiX. I . ,: --
18 I 90 i do. . 
99 I 90 I do. , I 

100 1 100 I do. i 
100 ! 87 do. j , j 

82 90 ' BX J . 1 

I 

84- 90 do. I 'I' -

92 90 do. I I ' 
100 90 do. I _ 

85 90 do. I I ' 
84 90 I do. I I I 

100 90 I dOor·27 0.35 12.65 

100 
100 I 
ioo ., 

-100 - -
100 , 
100 I 
100 

90. I do. .17 .20 1-.45 
90 ! do. I .07 .07 .05 
90 1 do. I .05 .05 I Tr 
90 -: -- do. -j.02 · .02 '!Tr 
90 - do. I .05, .10 I Tr 
90 dO.! .01! -.05 I .05 
90 do. i .05 1-.05 ! .05 
o AX 

- 10 -
Interior - Bureau of Mines, Pittsburgh, Fa. 

~ 

_ II O·gerburden. 
- Garnet. 

IGarnet and breccia. 
Garnet. 
Altered, silicated limestone. 
Sligntly altered limestone. 

Do. 
,Siliceous breccia and pryite. 
. Faul t gouge. 
Siliceous breccia. 
Siliceous breccia and. pyrite. 
Do. Hole deflected at .402.3. 
Siliceous. breccia with sulfides a t 

441 ft. 
ISiliceous breccia with sulfides. 
Breccia with pyrite. 

Do. 
Do. 
Do. 
Do. 

l?c. S~ple to 473.2, then Ill.<l1zoni teo 
lMonz orn te. 

.. 
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INTBODUCTION, AND SUMMARy 

The' Torpedo Copper m1n~' in the crganMining District, Dona Ana Count3, 
N~ Mex., was discovered in 1899. Production was begun immediately and con .. 
tmued unt·il 1901" . Si~~e 19~7 very .11 tt1e ore has been produc6ti, altl1o\lSb 
ma.:P;J.' :individuals and c~panies have been interested in the pro'p€rty 'at one 
time .or another ~ ApproxiUlatelJ' 6,621 feet of diamond-core cU"illing ,had been 
cOtnpleted on the prope:rty .before 1949. T:tle ~"esults frOm some .of this dri:J-lr
inS were uneattsf'&ctory be.~uee of the poor core recovery. In adq.i~1on ' t() 
its inve8tiga~ion of the To~:pedo ore deposits, attention was given by th~ 
Bureeuof Mi~~s to obtainlngbet;ter core recovery through the 'q.se of special 
eqq1:pment ~nd tecbniques. " ' , . . . . 

'l'bif3 project was begtm October 31 1949, and was completed Apr1+ 30, 19501-
J'0tW· diamond-cU-ill hol~'s. tota.ling 2,140., feet, wllich includes 18~2 feet of 

. Q.v~:rla.p in 'adetlecte~ ho+e, were : drilled. All drilling was donE) with a 
Gov6J'runent.,.ow:ped l1ydrault,o~feedQr1l.1 ,with some E:lPe9ial rode and CClr'6 ba1"'~e!lIl, 
in a-(\d1 t1oJ;l to ' the usua+ equipment. . 

+'he over:all core :recove:rY1re.s 89.5 percent~ Omi tting ~e 'drill~8 in 
Qv,erburden w~ere ltttle or no core was desired, tbe recovery was ' 94~6 ~ercent~ 
Co.re recove:r1 in- the or~ zonee averag~d 95.2 ' l>eJ!l"cent,' , . ,,' 

, . 

This paper deec;ribes the looation, the general feature 's of . the 'area,. 
the geology, the iureau. of Mines :procedure~, and the results attained by 
thes~ procedures. 

Acknowledgment of : assis.tance rendered is .·'due :to 'W ,.:a ,l storins\ chi'ef ', . ' 
Arizo~a-Nex Mexico Branch,Mi~l:in~lDivision~ 'Region ~V ,:Burea.u of ~llies' ·, a;nQ. 
toW, D. McMillan, supervising engineer of the. N~w Me~~cciFi,eld ' Off ie's , of ; 
Region IV, Burea.u of Mines, ' for' critical' adVice, aP,d to A~: E. 'LonS, nuninG ' 
engineer of the. "Mount Wee. ther, Va..,' ~l'a.nch~ Bureau of Mines, 'tor ass1e:tance 
rendered at the start of the projeet • 

. Acknowledgment also ·j.,s due to H. W. Foester',repres'entat1ve : of ·the 
~-, J. Longy-ear ' Co., for his 9Poperation a~d sugg~s:tioris 1n the' test~nl(.O~ , .. ~ 
the experimental L-Series core barrel and bits. ' . , ; 

, • • " ' • • •• <l ' 'l' " • 

LOCATION AND ACCESSIBILITY 
. ' . " . . ' .. . , , 

The Bureau of MUles dr1UiIig was c.onfined to" the Torpedo c~~1:Jn, 11). the 
NNl/4 sec. 1, T. 22 S., R. '3 , E., in ·the Organm;1Iiing' dlstr1ct, ' p-ona: " ~a 
County, . N. ~Mex. ' This area. is 1/2 mile east of the" 'town Q{ Orsan · ... ~n:d , is Just 
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south of U. S. H1g1n'1ay 70 (see fig. l). The prOpel"ty is easily accessible 
from. Organ, as dirt roads reach each drill si.ta as wel~ as other parts of 
the area. Organ is 12.5 miles northeast of Las Cruces. 

GENERAL INFORMATION 

The foothill topography of the 'Torpedo and adjointng claims is not 
generally rugged, and the relief is, not gr~at. The mountains become stee-p 
and rugged southeast of the mine. The a1ti tude of' the project area varia 
from 5,160 to 5 ,340 :re~t, as shown in figure 2. -

The weather is' generally good, although windy in the s:pring. SUll1l7l6rs 
are not too hot,and the freezing weather in the winter is neither prolonged 
nor intGnse. The average annual preoipi tation is about 10 inches, largely 
as summer thundershowers. Winter. snows are Usually light and stay on the 
gt"ound for only short :periodS of time. 

There are no :permanent streams, and the water ta;j)le is about 300 feet 
below the surface. Drilling water was pumped from adeptb. of 317 feet in 
an old shaft. The country is arid" and the usual dese:a:-t flora are present .. 

There is no skilled labor at 01" san , and all such mus-:t be imported. The 
Bureau of Mines prooured 1 ts labor frOm the Central mining district in Grant 
County, 125 miles to the northwest. Livm,S accommodations at Organ ar~ 
limited and primitive, and onlJ' the barest necess1tiesmay be purchased. 

rhe Torpedo mmewas discovered -'in 1899 and activelyopera.ted until 
1907. Since thatt1me, production has been sporadic, although many indi'!" 
viduals and. companies have been interested in the district. The. total 
production from. the Torpedo mine has been about 3,500,000 pounds of copper 
and a li.ttle silver. -

GENERAL GEOIDGY 

The most prominent geological. feature of the Torpedo mine is the strong 
north-south trending .. steeply dipping shear zone between the monzonite on 
the east and the Pa.leozoic limestones on the west. This zone contairis tlJ,e 
ore bodies and consists largely-of monzoni"lie 1 which has beenellicif1ed and 
highly ·altered, brecciated, arid recemented with silica. Some altered li.me7" 
stone 'was noted in· the drill eore from the zone. A number of the raul ts of 
this shear zone apparently had oonsiderable displacement, and the over-all 
d.isplacement in the shear zone was large. 

The monzonite is weathered at the surfaoe and usually is covered by a 
few feet ot rock overburden. Beneath the weathering, the monzonite is -quite 
fresh and remains so, although some silicification may occur. Hydrothermal 
a~teration is noticed before reaching the breooia zone, but the general 
texture of the monzon1 te is -ratained~ 

As shoWl;l in :Bureau of Mines hole 41 the limestone is us~1ly only 
slightly altered for the most part, altbough sOme beds are garnetized or 
otherwise si11ca.ted. -Garnetizat10n was noted over 200 feet from the brecoia 
zone in some beds. 
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Figure 1. • Location map, Torpedo copper deposit, Dona Ana County, N. Mex. 
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All of the l"'oeks ~e jointed ~d,. fractured, and a pie ce of cpre oyer. 
2, teet lQng, was :l('arcly ~~~n !+'om. the core b~r~l, P1-ost pieces being 6 
inches or less. This ch~ae~ristio, as well as the fault gouges ' and 
br.eccias i may DE( in pe.rt:responaible for th~ po~ core recovery in l're" 
vious drilling. 

.. 

DIAMOND-DRILLmG EQUIPMENT 

A GQverrunent-owned" gas ollne -engine -poWereq., ek1d.mounted· drilrlhav inS 
a :ra.ted capacity of 1,400 feet of A rodw~e used in this driU1ng. The dr:1ll 
wae equipped 'With a closed-circui t,oil';'activated hyc1rc~tliq-f"eedhea.d Q,.uil:led 
for en A rod. The water was cU"culated by a three.,.cylmder, ~lung9r .. typel . 
saeoline-~ngine-powered l?UCJ1P ha.ving :porQ~1a.1n·coateq. cylinder liJlers. A baiJ,.,. 
t-.r:pewater ~ive1 was ue~d most of 'the time. A full cOD1plsment of aCcee.so:p1ss, 
f1~hing' toois, and 'other tools 'Was a.vailable·, a.s we3-1 as o~ya.cetyle:n.6 . wela.1ng 
e<lUipment., whj.cll proved very useful a number of times" A heavy pole tt."ipod 
wa,ss~dard equipment" - , .. 

. . 

S~ndaJ;'d rode J fi tt1ngs, and casing were available for I\X,. dr11i:lng, 
T.\lO$6 us'ad for NX and EX drilling were ·large'].y of special tYJ?6~ oraizes &n4 
were pUl'~a.sedtor the :proJ~·ct. Most EX llD,d NXca.s1ng w~s the heavy.".duty
~'+ye . type use.d :tn antic:l.:pa.tion of drivingthrollgb .the overburden; however, 
~:iving wae not necessa.ry. All lerge:~:'~si~e rods v1ere speCial" ,'being tt>~d 
:ax0 and EKO.. The following tabula.tion describes' t...'1e differ~nce between the 
~pec:la.l roels and old s tandDrds • 

E rod ••• ~ ••••••• ~. 
BXO rod ••••••• ~ ••• 
N rod •• ~ ••••• ~ •• ~~ 
NXOrod .... •.••••••• 

Outside . diameter., 
inches' 

i i ~.118 

2-3/16 
2"'3/8 
2-3/4 

rTa.ll thic).¢less·, 
inChes 
11!+ 
1/4 
3/16 

. 3/16 

We'igbtpe:r 10 ;f~et, 
. pounds 

Most of the drilling wae done with M-seriea cOre barr~l.s and bits; a 
little 'Work W'o,sdone near the end of the project with an experimental L
series core ba.rrei arid bits inBX size. FigUre 3 showe the lower. or bit-end 
assemblies of the Standard, M-series I . and L':"series core barrel.s • 

. , FigUre 4 shows the back-head assemblies .triedin this work, The bearing 
tYll6, with a later replacement containing ta.pered ro~er bearings" was. used 
most of the time. . The wa.sher type was used. only' in part . of the l~st hole,. 

DIAMOND ... DRILLING PROCEDtffiES 

Only one of the dr111o~erators had had any ~rev1ous experience with a 
hydro.U11c feed head. The ab!11 ty of . the opera tors r~ged from excellent to 
poor. 

The need :for special teclUliques of ' o:pere.tiondld not ar~se. The usuQ.l 
precautions any first~ciasa drill operator would follow were used. Core 
ree.overy rather than speed was stressed r6:peute·dly.Imm~d1nte:pulling upon 
sign of a block wa.s emphasized, but it is suspected that this was not alwa.ys 
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done ,,, especially after a 'very short run. It also was desired 'to use as' 1i ttle 
water 'as pOssible, Consistent ,rith good drilling practice, but only the mos~
experienged men followed this. The less-experienced men seemed unable to 
grasp the idea and' always tended to use an excess of 1-Tater. 

Care of the equipment was demanded at all times, but there was a ten
dency for the less-experienced men to forego greasing the machine and equip
ment and keeping it in perfect operating condition. It was difficul·t to keep 
the equipnent clean at all , times, Usually becaus~ of .neglect. ' I~ was standard 
practice to clean the equipment during delays owing to cementing or other 
causeS. ' 

The usual cementing techniques were follo,"led. In cementing for cave or 
if cementing for watsr loss below the water table, all cement was' inserted 
through the drill rods, which were cleaned immediately a:f"ter the operati~n. 
Th~use of pellets of moi,st cement '-Tas resorted to a few times when it 
seemed that moving water in the hole would wash away cement inserted in a ' 
slurry form. In general, cementing was not pe..rticulru."ly dif'ficu.1 t, and 
rarely ,"Tas a section of hole cemented more than two times to effect the 
desired-reE?ults. One high-early~strength hydraulic cement was used through- ' 
out most of the work. Other cemerits u"'ied when the hydraulic cement was not 
available ware unsatisfactory, although some were of the high-early-strengtb. 
type. 

Most casing l'TaS thoroughly gL"eased beforE) being inserted in the hole, 
and no gl."aased casing was lost. Itappearad that one of the most important 
precautions t" tollow in cas:ing a hole is to effect a perfect seal with the 
bottom of the hole. This will prevent return water from. coming up outside' 
the casing and waShing away the grease, as well as serve to keep 'the firie 
cuttings from entermg and settling around the outside of the ca-sinS'. 'This· 
was noted a time or two when a perfect seal was not effected and" v1rtually 
all grease 'Was washed from the casing and some sludge had settledbellind it. 
One hundred fifty ... three feet of BXcasing was lost in hole 1 because the 
casing was not greased and, also, probablY because the hole was under gage. 
No reaming shells were. available at the start of this hole, ' and. 'hi tswere 
issued in progressively smaller gage. 

The dl-ill rods were kept'Well-~eaBed, two different greas6sbeing used. 
A universal joint, gt'"ease 1'1aS tried first and appeared to be beneficial in 
preventing caving of small particles in the hole} but it did not remain on 
the rods as well ' as was desil"'ed. The other grease was excellent for rods 
but may not be heavy enough to hold the walls of a hole in those areas 
where the slight support of a heavy grease might be advantageous. 

All core was removed from. the core barrel into a trough, made of an 
ll-foot :piece of -2-1/2-inch pipe split lengthwise, with a piece of mild 
steel welded to one end to prevent its tipping over. The core was waShed, 
if' necessary, measured, end tt-ansferred to cardboarcl core boxes holding 
about 10 feet of core. Boxed core was then taken to the weighing shed 
where it was logged, remeasured, "iveighed, and split if desired. One lla;Lf 
of the split portions were analyzed, .and the remaining core ~s seIit to a 
permanent core storage in Tucson, Ariz. ' 
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DRILLJNG DATA, AND , COSTS 

A total of 2,140.5 feet was drilled in four holes, of whi oh 18.2 feet 
was overlap drilling in an unintentional+y defl,ected hole. Two holes were 
inclined at lDinus 50°, one at 'minus 450, and one at minus 370 ... All, holes 
were drilled with an: NXcasing bit through the overburden to bedrock" then 
cased, and continued with NXs~z~'. ~iz~ :w:~s .l.'!€!q.ticed .when necessary or 
desirable. " 

•• • ..... I ...... 4: ••••••• r - • 

In drilling 2,140.5 feet ·of 'hole" .~~3· ·~UJ:~s. ,w..~.,:~ ,~~tie." an average of 
5.18 feet 'drilled before bloc~~~.~ : ~:i:tp~ .tAe, ~. d;o:ub,le-tube T rigid ~YIJe 
cor.e barre'l 5 ,ft. long, used before therecei.p:t. o,f. ,t.h~. :M,-.s;eries eq~~pment, 
an average' of 3.73 feet was dr'flled bei'or'e" ti block occurred. All other 
COl"e barrels were 1.0 feet long. The remaining me drilling averaged. 5.23 
feet per block; the BX '~iliing averaged 4.97 feet, and the !J( drilling 
averaged 5.31 feet. Bit' size, 'seeme~,to have little effect on the fre
quency of blocking. 

, The 2,140.5 feet of hole 'Were drilled~ in 197 drill shifts I an average 
,of 10-.87 feet per shift. o~t~ing six shifts spent j~ring casing out of' 
hole 1 but including" every other delay I suCh' as :re:pairingequi:pm.ent, movinS, 
and setting up 1 wai t~s for cement to" se't, a~d other, delays, drilling used 
191 shifts, with an average of l~;21 feet :per drill shift. Total labor 
amounted to 552 man-s1:lifts; of which 19'2 were charged to sam.pling and the 
remainder to drilling. '" ' 

The III bits'- used duriIlg '~e project are 'tabu;ta ted below. 

Bit size' and t Y11e 
NX casing bi'ts •• it ••••••• , •••••••••••••• 

, 'NX s'tandard beve.l wa]~ bi ta, ••• ,." •••• , .' •• 
NX M-series bits .. ~ ••••••••• ', • ~ •••••• " •• 
EX' M-series bits ••••••••••• ,~. ~ ......... . 
BXL-serie's bits ••••••• ~ ••• ~ ., •••• ',' •••• ' 
AX M-series bits •••• ' ••••••• " •••• , ... " ••• 

The average footage drilled per bit was 19.28. 

Ntmlber used 
8 

, 3 
62 
,29 

5' 
4 

Inaddi tion to the' drilling~ 1,531 feet, of caSing was', inserted .into 
the holes. This inclUdes ov~r1ap~ and only 1,270 .feet of -hole was cased." 
A total of 684.8 feet of cemented hole was drilled out. ,Seventy samples 
were 81'li t from the co~es and ana;~yzed.. 

The drilling cost f~r the project was $14,327.5.1, which does not in
clude the :full cost 6fnew equi~nt purchased. A portion (,};f the cost of 
the new special ro,ds, casing" 'a~d' other equipment was charged according to, 
the estilnated amount of use, they "received. All transportation costs on 
equipment, as well as the cost of equipment lost or damaged, was fully 
charged to the proj€lct. All repair costs were fully charged, as well as an 
estimated cost for the use of E)quipment not purchased. No sampling costs 
are included. 
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The follcn-Ting table shows the distribution of the charges and the cost 
per foot: 

TABIE 1. , - Drilling costs 

Item 
Labor •••• " ............ " ••••• " • " ••• ". it •• " 
Supplies.!7 •••• " •••••••••••••••••••• ~ 'il ' •• 

suP6rvision····7•·•·••·•·•••••·••••·•••• Transportatio~ ••••••••••••••••••••••• 

Diamond bits." •• ," • • • • • • • • • • • " • " •• • • • " •• I~~~~~--to-~~~--
Total." •• " .".~," ••••••• """" ••••• II ' •• , 

Includes an estimated amount for core barrels. 
Does not include express or freight on supplies. These are 

charged to supplies. ~..:-ansport8.tion includes the use of 
automotive (Iquipncnt to haul wa tar and for use around the 
project. 

All diamond bi-'cs wero hancilf)d through the M01.Ult WeathE:lr, Va., Branch of 
the Bureau of Mines. All wo:rn bits were sent to th~Mount Weather Station, 
where they wer0 exam.in€ld and pertin~l1.t data were recorded; they then wer~ 
sent to a bit ,manufaoturer for , resetting. The diamonds were reclaimed from 
the used bits, those not usable in a new bit being replaced 'With new , stones. 
The cost of the new stones plus the ' setting charge, which consists of a new 
blank bit and the setting of the stones in their matrix in the blank, con
st! tutes the cost of the bit. ' The setting oharges vary from $6.20 to $24 
per bit ,depending upon the bit type and size. The diamonds cost $4.20 to 
$11 :per carat, depending on the grade. Table 2 shO'Ws the diamond consumption 
of each size and type of bit, while table 3 shows the diamond consumption for 
each different grade' of diainond.. Tllese figures are ~dic~ ti ve and not nec
essarily conclusive' for' 'bro' reasons: First~ in some, of the items not enoush 
cia ta are presented,. being tase.d. UP01l. :~e results obtained from too small a 
number of bits; and second, -the ,diErftribution o.f the quality of the cliamonds 
between the different bit sizes and types as 'well as the type of ground 
drilled is not constant.· 'H0'Wever", th~~' distribution is broad enough to 
give credence to some of the figures. ' 

Two major thi..'I1.gs are noted from the results given in table 2. Neglect
ing the- BX L-series item, the per-f<?ot bit costs are directly comparable to 
the size of thebi t. It will be noticed that the bit costs decrease as the 
bit size decreases. Second, it is noted that bit 'costs ri~e when core is 
ground as shown in the me casing and BX L-saries items. 

Table 3, based on th~ quality of the diamonds used and neglecting the 
two entries where only one bit ,\-las used, shows an advantage in using the 
chea.:pel" diamonds. The use of cheapest diamonds resulted in lGSS diamond 
wear as well as lower diamond costs per foot dl"'illed. ' 
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TABIE 21' Diamond losses and costs'by bit type and size 

I 
Bi ts 1 Feet Diamond loss 

Item.· used' dr:Ul.eaJ; Cera ts Dollars ..... 

Diamond loss J 

carats 

NX casing 7.71 ·791.27 .4· 
J 100.0' 13.15" 181'.74·4.383 

62- 1,210.4' 200.22 1,807.Cf(. 3.229 
29 511.6' 80.65 762 .. 8-5" 2.781 
5 109.7 44.45 389.12· :. 8·.890 
4 '113.9' 9.93' 11$-.56 . 2-.483 

1« bevelwall 
NK M-Beries 
:ax M-Series 
BX· L-Series 
IJ. M-8eries 
". Total . ill 2,173.6 416.ll $4,047.61 . 

Over-all avera· e '. 4 . .1 1 '6.46 1.862 
i Includes~ma.11 footage drilled' on other projects and machine anchors but 

no cement. . . .. . . .. .' 
all Includes setting charge. 
l Excessive figures owing to grinding core • 

. TABLE 3. - Diamond losses and costs by d1amoncl;.quality 

Diamond 
cos t :per· . Bits 

carat used 

$11.00 
8.60 
8.00 
7.15 
7.4°4/ 
4.2Cl! 

Total 

, 
1 
6 

17 
1 

81 
111. 

Diamond loss, ,! Cost in 
Feet Diamond·loss . Carats '( dollersg./ 

drille~/Carats Dollarsgl Per bit Pe~ ft. I Per bit Per ft. 

1:,/ Inoludes, small fop~~drilled on' other projects andmachine8.%lchors but 
no .ce:ment •. 

2/ Includes setting charge. . 
11 Figures inconclusive because data. based on the use of only one bit. 
!J:.! Congo diamonds. ' 

, " ' .. . COBE:RECOVEBY 

Good core recovfJ'1;'Y y~~ ql}~ 0.'£' tHe ma,Jor prob;Lems r.jf the pr'ojeot •. The 
data obtained from. :the 19GB s~own ~ ta~l~. 8 a t. th~ ~nd of this report are 

. combined ~d bro~endown~t9 .. ~~. f.9:JJ.ow~g ta1J~El;B ... , So~ of· these data. ~e 

.no:t conclUSive I aJ. tJ.'lough t~~y a;re ~dicativ~., 
J. '" .~. #",.' • • •• __ .... '.' • '. "_" ••• ,.' " '_".', ',,..... • .: • i-- .. ~. 

" .' 
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TABLE" 4. - Cc:>r6 ~r.ecover1ea·obta.ined intnatel"ia1S! drilled 
., "" .. , 

Feet ~:<C6re Core recov6ry 
. Item .. . - ., 

of •• , drilleq. : lost Feet Percent 
Overburden •••• ·it .................... : e'.:.' ." •••. "~ . J,28.P I 115.9 12.1 9.5 
Weatheredmonzoni te, ••••• " •••• ~'.:- •• ~'.:.: 0.:, ~: ...... 17'.5 ..... '7 .... ·.16.8 96.0 
Fair ly fresh. monzoni te ••••••••••••••••• ' •••. . .. 924.91 11.4 913.5 98.8 
Hydrothertflal.ly al tared monzoni te •••.••••••• , ' 293.8 5,0 288',8 98.3 
Siliceous'breccia arid goug~ •••••••••••••••. 334 .. 7 54.8 . 279.9 83.6 
S~igh tly al tared limes tone \I •••••••••••••••• 295~6 30.0 .' 265.6 89.9 
Garnetized limestone ••••••• :~ ........... ~ •• ' .. 35.1 4.0 31.1 88.e 
S~licated limestone, other than garnet •••. ~, 29:.9 .0 '29.9 100,0 
Massive' friable Pyl. .. ;t te, ................. , •• . 20.6 .0 20.6 100.0 
Vein (ore-bearing rocks).~. , •••• ~ ~.~ ••• ,~' ... " . 60.4' ~," . 2.9- 5'1.5 95.2 

Total •••••••••••• ~ ••••••••• ~ ••••••••• 2 9 140 .. 5 224.1 1,915.8 89.5 

As far as this :project was concern~A.; the ~1ast item was most important 
as recovery il?-. tb:e ore-beaJ."ing zone. Core recovery was s'atisfactory, the 
largest·single-··1os.s beingdt.te to~ c!t'ill~g overpurden, which accounted ~or 
over ha:lf of· the core. lost... ~"" . ... . .... ,_. .. . ,.~'. --~. . ,. 

TABLE .. 5 •. -Core l"ecoveries ob.~ined by different b~ t, 'sizes 

... .- -,. Feet· . Core r,e c overy -I.>'" 

ttein. cki'lled Feet. Percent 
NX. cas~g bit ... <3-1/2·-in.J •••••• 0·128.0 12,1 .. 9.5 
NX· b1 t. , .••••. , •• ~ •• , •••.• ~ '." ~ •. 1,295.7 1,270.3· 98.1 
.BX bi t. ~ •...• ; •.•.••.•• ' .•• : .• , ..•• ' ·622.1 560.1 90.0 
AX. bit ••• , •• ,

0 
;, ......... ~ ••••••• , •• 94~7 73.3 . 77.It_ 

Table 4 indica tea' an in6reas~ in the core re covary with' an· increase in 
bit size" neglecting; of '¢ours~; '~tb.e. 3~1/Z~1.nc;Q.._9:r.:!-.1~~~ 'YThere core was ground. 
It must be recognized that the Slnaller sizes encountered ·the most adverse con
ditions as they were necessarily used in the deeper sections of the holes, 
including ~e ore zones. . 

TABU: 6. ~ Core recovery obtained, by ·tool .types 

'. 
1 Feet Core recovery 

Item '. drilled Feet . Percent 
NX '.baS inS.( single t b ~ l/? ., J .. .... . . 128,,0 12.1 9.5 . u e _- ~-l.Il ........................ 

NX rigid douple : tube. e· ••••••••• ~ .... ~ •• ~ •• , •••••• ,;' 97 .0 .. ·91.2 94 .. 0 
M-series tools', •. ~ .................. ., ..... ,'~ • til ... ~ ...... e', • 1-,805.8' 1,140•6 .. 96.4 
L-series tools (ex],er1menta1J ........... 41 ....... ~ ••• 

! 109.7 .71 • .9 65.5 

The above table indioates exceptional recovery for the M-ser.ies tools as 
all types of ground were drilled. The stand.a..'rd NX bevelwa11 tools were used 
in good coring ground, and the NX casing tools were used in the overburd.en. 
The L-series tools were used in good coring ground, but core was lost through 
a defect in the bits. This defect wi11 be explained later. 

-"'U-
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~LE 7~ -Combination of tables 4 and 5 
• j 

. ; , . 
Feet I Core 

. I .. ~ecover~ 

Item ···.ar111ed .Feet Percent 
Nx: 'casing - siligle tube barrel •••.••••• ~ •• ~ ... ; •• ~., 128.0 12,l, 9.5 
NX ~1gid double tube bbl. ~ ..... , ...... ~.,,~, ..... 97~O 91,2 94~o 
we M"II"seriea •••••• 4f ......... ~ .•• t ••••••• , • t •• , , •• , , •• 1,198.7 1,179,1 98,,3 
BX lvt ... series .. bearing backb.ead, •.•••. ,., .... ; •• " ••• · '505.3 481.1 95~~ 
:a~ M-ser1es .. washer backl1ee.d ••.• . ~ ••• 1 .•• '. ~ , ••• " ... , 7.1 1,.f +OO~O 
l3X L·se:rie~ .. no bevel, washer backhead ••••• , •••• 83.6 49,1 58,.6 
me L"'eeries .. no bevel, beer1ng bacl41ead ••••••••• 10,5 7 •. 4 70',4 
BX L-se:ries .. :Beveled, bearing baQkhead •• ,. ~ ...... . 15.4 15.4 ~OO,O 

.u. M"II"series ••• "' ••.••• II ••••••• ~ ..... , . . ....... --'-' .••••• 94.7 73.3- . 77.4 
, , , -: : ,' . ; " 

, , . . 

The major pointsot :tnte~eat in the above table are the exceptional co+~ 
~~ooveries obtained with theM-series equipment and the ~~ovemant in. the 
core :t"ecove:r~y' obtained by the bevel in the bit of the L-seri'es tools, 'l';his 
bevel pertains to the inner el1o\1l.der of the bit. The bev6l in itself' see~ 
not so impo;rtant a.s is the decrease in distance from the core barrel inner 
tube to the face Qf the bit. In the original bits the distance fr~ tll~: 
i'ac;e of the bit to the inner shoulderwaa about 3/4 inch. Operat1onswitll 
these bits were difficUlt., in that the drill machirie v1bra~ed and it was 
imposelble to tell wheri a block had occ~ed, At theeuooest1on of H, w .•. 
Foeste~, representative of the E. J. Longyear Co., a bevel of 600 was cut 
:in tllie shoulder ~jng the dis~ce from the face of the bit to the shoulder 
about 3/8 inch. The results are shown in the next to the last i tam of te,ble 
7. Sl.lbsequent drilling on another projeQt 'w1th L ... serles bits wher~ ,tlle 
sho'Q,lder to face distance was abov.t 3/8 inches ~howed gt'eat itnprovement of 
core recoyery. In this s\1bsequent 'Work, d:l£fercnt angies, of beV'els were 
uaed on the inner should~r, but the ,or! tical point was the distance from the 
coro spring retainer or ep,d of the inner tube to the face of the bit_This 
distance shouJ.d b~ as ' small as possible, ' 'about 3/8 inch. ' 

The uee of the bearing t~ and the 'washerty:pe . backheads .in ~ dril.ling 
also arc shown in table 7.. Used with the L"series equi:pm£nt, the bearing 
typ{) of backht?ad appeared to be m6resatisfactory in obtaining core recovery, 
although th~re are not enough data to prove this point. ' Subseq.uent work aJ,.so 
showed that the bearing backhead gave better core recovery. 

To drilla:dd1 t1onalfootagea.:f"ter a block occurs is almost1mposSib1e ' 
in hard rock. As soon as the c01"e is blocked in tbe core!!"barrel inne:r t'\1bs, 
the bit will cut itself clear of the rock, usually resulting ~ a free . spin, 
and the pressure is transferred from. the bit to the block, to . the inner tube, 
and thence to the bearings. ' ThifiJ' excessive pressure ~g6S the bea~inga" or 
the washers !n the wa.sher type back'head, neoessi tating replacement of thE;) 
bearings or washers. If the :ruined bearings are too badly .broken, damago to 
the bearins space of the backhe~d may result, This means 1'6placemept of the 
backhead. For extend6d life of · thebaclthead., as ",!sll a~ for a.n .. 1ncrf.J~se, .1n 
core :recovery ,it is of utmost importance to stop drilling and pull the tools 
0,$ ' E;Joon (ts posslb1e after a block occurs, 'l'he larger-'sized be~inge in the 
larger . backh~ads are able to withstand ' ·gt.eater pressure, and bearing breakase 
was more frequent in the smaller sizGa. . 
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One possible solution to the problem, especially: with less-experienced 
drill operators, would be ,to use:: ... ~ ,~p:r1rig-activatad backhead' that would tend 
to decrease or shut of'i tq.~_ flrnt. . .. of ;}'late!";' "thus increasing the press~e at 
the PU!!1p . gage, ·whetl pressure on the backhead bearings ,-bec0mes excessive. 
This would : serve as "a poe i ti va 'W'a;r»;i.ng 'bha":t' · a.,' . olppk had occurred and that 
:furth~r' ~il1ing would"be useless. ~"':;~a:tural1y~ thf? spring should allow an 
increa/?'e ~o normal of the water . flow .when· the'- exq·~~s.ive ,])J?essUl"~ is released. 
Di:rfer~nt spring str~ngths 'probably -would "'Be 'rie:~~~sary for d~ferent types 
of material - strong springs for . .harr.d -grcntr.rd: 1Iand w~Aker springs for the 
softer grounds e' ' ' ~ .. ., ~.. •• ( . • ~-' '. " " 

!. 9 . ' • ... .,; 

It'is difficult to determine.the~ef.fe6t on core recovery of the over
Sized rods in NX and l3X .drilling. ..V.Sl'Y -little vibr~tion W6:S 'notfced when 
these r~ds were used, ana. some s~t.~pa:rt 'o-r 'the imPr'oved core recovery 
may have been due to these roels. Minor disaclvantages of' these rods was the 
increased weight to be hanclled and, in ~e NXO size, the lack of a foot 
clamp large enough to us.e vri th the rod.s · ~ A knife d.og vias used, but a fitted 
clamp would have been much more satisfactory. Advantages of these rods are 
smoother operation, straighter hole,s,. ·and virtually no shoulder between the 
core barrel and rods t~ ca.tch on obswuctions and small pieces of caved 
material~ 

Table ,8 presents detai.led logS of th~ four holes by each pull, showing 
core recovery, water re~urn, tools used, and materi~l penetrated. 

CONCLUSI0NS 

. The use of M~series cora barrels was proba.blythe major factor in obtain
ing improved core recovery on this ' project. Grinding . core is difficult with 
these barrels,_ although. some of the· softer material may be crushed, ground, 
and wa.shed away if drilling is attempted after blocking occurs. Progress 
might have been faster ~ith standard tools; but, if rigid adherence to good 
drilling practice is maintained, 1 t is doubtful if drilling })rogress 'Would 
be any better. The results show that core recovery with standard tools in 
good coring ground is iriferior to that obtained with the M-ser1es equipnent. 

'Constant emphasis on core recovery and the consequent greater care given 
to drilling practices also aided in ilnprov1ng core recovery. 

:Bit size appears to have had some effect on core recovery. After the 
overburden had been penetra.ted, be-:t;ter core. recovery was obtained with the 
larger-size tools'. One possible explanation for this is cthat the laJ. ... ger 
too].s· were used :in better coring ground. However , it seems obvious that 
the larger core is more difficult to crush and ·grind than the smaller core 
and that the larger cor.s can stand more er'osion by ' the water· action at the 
bit. . 

Core recovery was unsa tisfa.ctory with the experiIl1en tal · L-series equip
ment as received from the mantlfacturer.g, .A modification of the ·bit, reducing 
g./ 'Since complet:i.on of the Torpedo mine project the manUf'Q.cturers have made 

modificutions in the design of the L-series core barrels J S'ollie on the 
'basis of the work .. done here, Which have 'materially 1Irl.prov6d the results 
obtained with this eqUipment. 
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the .d.istanoefroll1 the .face of the bit to the inner' shoul,dar, showed greatly 
:improved core recovery. -" ... ' , , ~, '. , 

, The ',use of oversi~e rods in the BX and NX."dril:l'ing reduced or' elimina.ted. 
rod whip a..Tld Vibration:'~ r'esUiting' :in'-smoother operation. The tendency" of· ,the 
core borrel to 'Wobble under pr€.sstl~e is reduced or eliminated, and· this may , 
contribute in some measure to impr9ve, core recovery, ' , .. 

Three other points werE) ind1co.t~d' by this dri111D.g. The 'first', is that 
the diamond loss per bit and cost :pc,r foot ~ecreaSe with 0. decrease" in pit 
size. The· second is tho.t thediompnd1oss end bit oosts In<;:reusc'sharply' 
when core is, ground.. ,Third, that ,tho use of 'the ch6:D.];>6:st o.t;la low£;st-quaii ty 
diamonds, "Congos",. resulted in lower bit costs us wei.i D.s lessd1b.tn.orld w.eal'" 
per foot of hole dr.illed. ' .. 

, , ..... 

TABIE 8. -. Burea.1l; .. of Mines dt"'i11-hole logs,· ' t • r., 

.,' LQg . of hole 1 

Location: N. 5,239.,: E. 5,152 
Elevation: 5,.215 £:t. 
Dip: ""500 .. ' 

Bearing: N.,67°41! W • 

Hdle started:' '1l/4/49 ' 
1I61e 'completed: 12/15/49 
Depth: :397 .7 ·ft. 

.. J. Core .Appar. Tools: s:l.ze ~ 
Footage rfJCOvel"Y 1ftr. ret., pit, barrel, 

From I To Fe(;t. ! Feet Percent 'Pcrc(;nt " backhead 
0.0 I 24.0· 24.0. . 0.0 I 0.0 100 . INX co.sing~ 

I " I . ' ~ingle t1;1be 
24.0 i 27.0! ].0'1 ,2.8 93.3 ~100 INX 
27.0 \ 29.°12.0: 1. 7 85~O . 100 rigid, < 

29.0 I 33 •. ° I 4.0.. 4.0 100.0 100 j ,double . 
33.0 I 35.0 2.0. 1.8 90.0 100 I tube 
35.0 I 40.0 5.0",5.0 100.0 ,", "100 I do. 
40.0 1 44 .6, 4.6~ ,3. 6 78.3 ~ 100 I do."· 
44.6,1 50.0 5.4, 5.0' 92.6 100 do. 
50.0; 55.0 5.0., 5.0 100.0 ~ 100 do. 
55.0 I 60.0 I 5.0, 4.6 92.0 100 do. 
60.0 I 65.0 5.Q, 5.0 100.0 '. 100 do. '. 
65.0 1 69.5·1 4.5 ,·4.5 100.0 95. do. ' 
69.5 ~ 75.0 5.55.0 90.9 95 ,do. 
75.0 l 77.5 I 2.5 2.5 1,100.0 95 i do. 
TI.5 i 81.0 I 3.5, 3.5 100.0 95 do. 
81.0 I 85.0' 4.Q . 4.0 i 100.0 95 do. 
85.0 i 88.5 3.5 3.5 i 100.0 95 dq. 
88.5 I 92.0 3.5 3.5 100.0 95 do." 
92.0 I' 97.0 5.0 5.0 100.0 95 do. 
97.0 100.0 3.0 3.0 100.0 95 do. 

100.0 104.0 I 4.0' 2.5 62.5 95 do. 
l04.0 \106.0 II 2.0 2.0 1100eO 95 do., 
106.0 1109.0 2.0 2.0 100.0 I 95 . do. ~ 
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Geology , 
Overburden. 

Monzonite. 
,Do. 
Do. 
·Do. 
Do. 

., Do. 
Do. 
Do. 

., Do. 
Do. 
Do. 
Do. 

~ Do.· 
Do. 

- Do. 
Do. 
Do. 

, Do. 
, Do. 
Do. 
Do. 
Do. 



Los of hole 3., (Cont.) 

1 Core ' ApIlar. J Tools: size, 
__ ..,---=-F.=..;OO::..:ta;;;:Lg!G,;;le~-+" __ re;;.,;; ... c~o.;..ve_r;£9y~ wtr. ret. bit" barrel, 
From To! Feet I Feet ~ Per cent 'Percent backhead 
108.0 113.0 5. 0 ! 4.5 i . 90.0 95 EX 
113.0 116.5 3.5 3.5/100.0 95 rigid 
116.5 120.0 3 .5! 2 .71 77 .1 95 double 
120.0 121~0 1.0 I 1.0 100.0 95 tube 
1.21.0 126.4 5.4 I 5.4 '100.0 95 NXM-series ' 
126.4 132.5 6.1. 6.1 100.0 95 
132.5 138.5 6.0 6.0 100.0 95 
138.5 144.5 6.0 6.0 100.0 95 
144.5 152.0 1.5 7.5 100.0 95 
152.0 153.4 1.4 1.2

1 
85.7 95 

153.4 163.4 10.0 10.0 100.0 95 
163.4 173.4 10.0 i 10.0 100.0 95 
173.4 180.0 6.6 6.5 98.5 95 
180.0 190,0 10,0 9.81 98.0 95' 
190.0 200.0 10.0 10'01 100.0 95 
200.0 210.0 10.0 I 10.0 . 100.0 95 
210.0 218.5 8.5 , 8.5 1 100.0 95 
218.5 . 223.5 5.0 'I 4.51 90.0 95 
223.5 231 .51 8.0 8eol 100~0 I 95 
231.5 24o~5 t 9.0 8.9 98.9 I' 95 
240.5 ~50.5110.0 110.0 I 100.0. 95 
250.5 252.,4 · .1.9 1.9 , 100.0 95' 
252 .4 259.5 7.1 1.1 , 100.0· 95 
259.5 265.0 5.5 5.4 1. 98.2 95 
265.0 269.9 4.9 4.9 · 100.0 . 95 
269.9 276 .. 7 I 6.8 6.8/ 100.0 Lost 
276.7 286.21 9.5 9.51 100.0 ,. ·0 
286.2 289.2. 3.0 3.0 I 100.0 I 0 
289.2 2g(.5 I 8.3 8.31 100.0 85 
297.5 303.0 I 5.55.51 100• 0 85 
303.0 313.0 110.0 10.0

1

100.0 85 
313.0 323.0 I 10.0 . 10.0 100.0 85 
323.0 331.51 8.5 I 8.5 100.0 85 
331.5 341.5 ! 10.0 ! 10.0! 10. O.O~II 85 
341.5 349.2 I 7.7 \. 7.71 100• 0 " 85 
349.2 359.2 1 10•0 . 10.0 I 100~O i 85 
359.2 369.0 I 9.8 I 9.6! 98.0 I 85 
369.0 378.5! 9.5 I 9.51 100•0 'II 85 
378.5 388.5 I 10.0 ! 10.0 l 100.0 85 
388.5 393.5 I 5.0 I 5.0 1 100.0 85 
393.5 398.0 I 4.5 I' 4.5 i 100.0! 85 
398 .• 0 403.0 .. 5.0, 5.0 \100.0 i 85 
403.0 408.0 5.0 I 5.0 I 100.0 j 85 
408.0 413.0 5. 0 ! 5.0 1100eO I 85 
413.0 418.0 I 5.0 j 5.0 100.0 /' 85 
418.0 423.0 5.0 i 5.0 100.0 l 85 
423.0 427 .7 ,. 4.1 I 4.7 1100. O! 85 
427.7 431.1 4.0 I 4.0 \100.0 '1 85 I . 
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do. 
do. 
do. 
do. 
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NX M-series 
do. 
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do. 
do. 
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do. 
do •. 

,II do. 
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lBX M ... se~ies 
I do., 
! do. 

, i do. 
,I ,do. 

I 
do~ 
do •.• 

I ,do. 
·· do. 

I 4.0. 
I do.·' 

I 
.,do. 
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, . do. 
do. 
do. 
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do·. 

Geolo~ 

'I Monzonite 

I
I ~~: 
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I
, Do. 

Do. 
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,I .. : ,.Do. 
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.: Do. 
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i 
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i 
·1 

I 

I 

! 
I 

I 

i 
I. 

Do. 
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Do. 
.Do. 
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Do. 
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i. Do., ' 
I Do •• 
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Footage 
From I To Feet 
431.7 1434 .5 . 2~8 
434.5 I 439.0 4.5 
439.0, 443 ·.5 4.5 
443.5 448.0 4'~5 
448.0 453.0 5.0 . 
453..0" . 458.0 , ·5.0 
458.0 . 462.5 4.5 
462.5 467.0 ' 4.5 
467.0 47J..0 4.0 
471.0 475.5 4.5 
415.5 480.0 " 4.5 
480.0 486.0 6.0 
486.0 491.0 . 5.0 
491.0 495.0 4.0 
495.0 499.0 4.0 
499.0 503 '.0 4.0 
503.0 5C17 .5 4.5 
507.5 512 ~o 4.5 
512.0 51:7 ~o I 5.0 I 
517.0 522.0 5.0 
522.0 526.5 4.5 
526.5 531.0 4.5 
531.0 53,.5 4.5 
535·5 540.0 4.5 
540.0 54,.0 5.0 
545.0 550.0 5.0 
550.0 55At.5 4.5 
554.5 55~.O 4.5 
559.0 565.5 . 6.5 
565.5 512.q 6.5 
572 .0 582.-0 10.0 
582.0 59G.O 8.0 
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Log of hole 1, (Cont.) 

I Core 
I recovery 

Ap:pa.r. I Tools: S.iZe,! . 
wtr.· ret., bi t,barrel, i · 

Feet Percent 
2.8 100,0 I 
4.5 100.0 
4~5 100.0" . 
4.5 100.0 

'5.0 . 100.0 
"5~O 100.0 
4.5 100.0 
4.5 100.0 
4.0' . 100.0 
4.5 100.0 
4.5 ' 100.0 
3.' ~ 

58.3 
5.0 100.·0 
4.0 100 .• 0 
4. '0 100.0 
4.0 100.0 
4.5 100.0 
4.5 100.0 
5.0 100.0 
50°1100.0 
4.5' 100.0 
4.5-1 100.0 
4.5'j "100.0 

4. 5 '1 '100.0 
5.0' 100.0 
5.0·l 100.0 
4.51 100.0 
4.5 100.0 
6.5 . 100.0 
3.1 .47.7 
4.0 ' 40.0 
1.0 .12.5 

_percent backhead 
'85 
85 
85 
85 

.. 85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

. 85 
85 
85 
85 
85t 

.85 
85 
85 
85 

" .85 
85 
85 
85 
75 
75 
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BXM'-ser.i'6s 
do. 

... do. 

f do. " do • . 
, -. "do~ 

1 do.' 

~ do, . 

I 
do • 

" do •. 
do. 

r do. ~ I 
I do •. r do. I· .do. i 
I do •. 
I. 
I do. 4 j. 

do •. 

t do. . . 

I .. do. 
1 do. ,. 

do. . 
do. . 

AX M-S6:r1es 

I 
I 
1 

I 
I 
I 

"do. 
do, 
do. 
do. 
do. 
do. 
do~ 
do. 
do. 
·do. " 

~ 

.. 

Geo1o~v 

I Montoni te." 
. , . ,. ,Do • . ,., . . 

I Dol' 

I Do • 
Do~ 

I' Do. 
" 

Do. 
" Do. 

Do. 
_I . Do. 
., Vein, 
" Do. 

i Do. 
I ! Do. .. 

I Do .. i , I Sil.ica.oue breccia. 

'I no. ' no. ' 
.. I D.o. 

. 'I D.o. ~ 

Do. 
Do. 
Do. 
D.o. 
Do. 
·Do. 

I Do. 

1 Do. 
Do. 

J Brebcia and -souge. 
I 

1 
! 

Do. 
Do. 
Do. 
Do. 

" . 



Log of hole 2 

... . Loeati"on:' N. 5',240, Eli 5,,-150 
Eleva. tion: 5,216 

Hole star.ted:, 12/~6/49 
Hole completed: 1/25/50 
Depth: 489.5 Dip: -370 

. ", :Seari~g:" N. ,67°4l IW. 

: Core Appar. Tools: size,-1 
Foo~"e I recovery wtr. ret., . bit, barrel"" 

From I To Feet Feet Percent percent ' backhead " , Geology 
0.0 ~.5 9.5 I 2.1 22.1 100 NX caaing-?" I Overb~1rden.' 

t sinale' tube . , I . 0 • 
9.5 18.e 8.5 1 .0' .0 100 do. . " Do. 

IB.a 25.0 7.0 1.0' 14.3 I 100 ·do. 'j Do·.' 
25.0 20.4 1.4 I 1.4' 100.0 I 100 do. .j Do. 
26.4 21.5 1.1 .~I ~3.6,' 100 do. ' 'j Do. 
27.5 31.0. 3.' 2.3 I 05.7 I, 100 do. . . r Do. 
31.0 3'4.0 3.0 2.9'1 96.7 100 do. Ii' '\. Do. . 
34.0 35.0 1.0 1.0: 100.0 i 100 1'lX M-series 'j Monz<onite.' 
35.0 3'7.0 2.0 I 2.0 100.0 I 100 :do. . I Do. ' 
37 .• 0· 38.0 1.0 j 1.0 100.0 I 100 "do. . 'I Do. · I . 
38.0 42.5' 4.5 i 4.5' ~OO. 0 I 100 do. . .,' Do. 
42.5 50.1 7.6 I 7.6 100.0 95 do. . Do. 
50.1 55.6 5.5 I 5 .. 5 100.0 I 95 do. Do. 

~g:~ ~~:b §:~ I~:~ I' igg:g I ~ ~~:: .1 ~~: 
66.0 69~6 3.6 I 3.6 100 ! ,95 do. ' Do. 
69.6 15.0 5.4 I 5.4 1 100 I 95 do. ' - J Do. 
75.0 83.·0 8.0 I 8.0 I ~oo I 95 . do.' . . I Do. 
83.0 86.5! 3-.5 ,'3.5 100 I 95 do. 0 

.' i Do. 
86.5 89.5 1 3•0 . 3.0 I ~oo I 95 do. . . I Do. 

~§:~ ~:~ tg I ,:gll iggl ~ ~: . : I ~~: 
99.6 105.0 5.4! 5.4 100 ! 95 ' do .• ' . ~ Bo. 

105.0! loB.o,. 3.0 j 3.0 100 i 95 do.' . ~ 'I: Bo •. 
108.0 : 113.5 5.5! 5.5 100 I 95 do. ~. Do. 
113.5jl18.0 4.5! 4.5 i 100 I, 95 do. It I Do. ' 
ll8.0 ! l~O.O 2.0 i 2.0! 100 95 do.' · i Do. 
120.0 i126.O 6.0: 6.0 100 i 95 do.' j Do. 

~i:g I~!J r ~:~: ~:gd~" -.~ ' .. ~:' I ~~: 
143.0 1149.3 I 6.3 . 6.3 100 95 do. : Do. 
149.3 i 154.0 14.7 4.1 100 ! 95 do. I Do. 
154.0 j 158.0 4.0 i 4 .• 0 100 j' 95 do. ! Do. 
158.0 I 164.0 6.0 6.0! 100 95 do. ! Do. 
164.0 1166.0 2.0 2.0 I 100 i 95 do. I Do. 
166.0 1170.0 4.0 4.0 i 100 I 95 do. Do. 
170.0 1176.4 6.4 6.41100 ' 95 do. I Do. 
176.4 ,182.0 5.6 5.6 , 100 95 do~ I Do. 
1
8
82.°0 11a87•O 5.0 5.0 I 100 95 do. , Ii Do. 

1. 7 ~ 1 9.9 2.9 2.2 I 75.9 95 do. Do. 
I i 
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Log . o~ hole '2, (Cont.) 

Oore f Appar. . iTools : s 14e 1 

Footc:iP:'e recovery lwtr.l."et . i bit, b~rel" 
Frclm .To , Feet ,Feet Percent . ,-perc.ant ' backhead Geology 

'. 

189.9 197.4 7,,5 7.5 100 · 1\' 95 NX M-series ·1 Mon~onite. · .. 
197'.4 205.9 8.5 8.5 100' 95 I do., . I Do. .. 
205.9 213.0 7.l 7.1 100' · I 95 ! dO ti . i Do. 
213.0 220.8 7.8 i 7.8 100' 95 I dOe. . i Do. . , 
220.8 223 ,8 3 .0 I 3 .0 100 . I 95 i do. · 1 Do. · 
223.8 230.8 7.0 I 7.0 100' 95! do,. . . Do... 
230.8 235.8" 5.0 . 5.0 I 100' I 95 I do. Do. 
235.8 241.0' .5.2 5.2 100' 95 t do. ~l)6. 
241.0 245.0 4.0 4.0 100' 9~ I do. ~ ];)0. 
245.0. 249.·0 ' . 4:.0 , 4.0 .. ,100' . . ' . . 9.5..j, " . ~o... . . > '.~ 1>0. 
249.0 253.6 4.6 4 .. 6 100 Lost i do. Do:" "" 
253.6 256.0 2.4 2.4 100 . 100 I" do. Do. 

~~:~ ~~:~ . f:~ ~:~igg I tgg I~: ' i ~~: 
266.6" ' 272.0' ' 5.4 5.41' 100 100 I do. Do." 
272.0 273.5 1.5 1.5 100 100 I do. Do. 

~t~:~:g ~:~ . ~:~ i~ I L~~ · . I ~: ; ...... j' ;.: .~. '.' 
287.0 290.6 ' 3.6 3.6 100 , 90 I do. .IJU 

290.6 294.0 3.4 3.4 10'0 I 90 I do. 0 , f Do. . 
294.0 296~o' 2.0 2.0 100 I' 90 I do. i Do. 
296.0 299.5' 3.5 3.5 100, 90 I do_ I Do. ' . 
299.5 301.0' .1.5 1.5 100· I 90 I do. I Do. 
301'.0' 301.5 . 6.5 6.5 100 ' I 90 j do. "Do. 
307 .. 5 313 ~5 ' 6.0 6.0 100- ! 90 I do. I Do. ,:, , 

~~~:5 ~~t~: t~:g ::g tgg I.. ~~ ! ~~: I U+;~~d Monzonite. 
333.5 341.5- 8.0 8.0 100 90 do. 
341.5 349.0 " 7.5 7.5 100 90 do. 
349.0 358.6' 9.6 9.6 100 90 do. 

358.6 
368.6' 
378.6 
388.6 
395.6 
400.0 
403.0 
405.0 

368.6 10.0 10.0 
378.6 '10.0 10.0 
388.6" lO.O 10.0 
395.6 · 7.0 I 7.0 
400.0 4.4 4.4 
403.0 3.0 1.6 
405.0 "2.0 1.6 
408.0 ~ 3.0 2.6 

100 I 
100 
100 I 
100 
100 I 
53'·3 I 
80.0 I 
86.7 I 

408.0 412.0 4.0 I 4.0 100 I 
412.0 419.0 ' . 7.0 7,0 100 I 

419.0 422.0 ' 3.0 
422.0 424.0 2~O 
424.0 427.0 · 3.0 
427.0 433.0 6.0 

4640 

3.0 lOO 
2.0 100 ' 
3.0 100 '. 
6.0 1.00 

r 
I 
I 
I 

90 
90 
90 
90 
90 
90 
90 
90 

90 
90 

90 
90 
90 
90 

- 15 -

do. ' 
do. 
do. 
do. 
do. 
do. 
do. ' 
do. 

do. 
do. 

do, 
do. 
do. 
do. 

Do., • 
Do. 

Altered monzonite 
and limestone. 

" Lime's tone" 
Do. 

w J Do. I 

I Bre-ccia and gouge. 
, Do.· ' . 
I Do. " . " 

fl · Do. t ' 

Vein; mas-sive 

I p~ite.· " . 
Do.· ~ 

" Py:t'i.te; a·l11ceoua , ,: 
bl'ES c C, ia • . 

S11iceou& breccia. 
l>o.' 
Do. 

. J)o • . . 



L06.~:r, hole 2 (Cent.) 

Core ' Appar. ~'ools: " s i.z.e., ····t. .' . 
, . FootaRe " "' ' , "recoverY " ~Ttr. ret.'J bit, barrel, 

From To Feet FeeiPercent :p~rcent backhead Geology' 
433.0 442.0 9.0 9 .. 0 ·100 90 NX M-series " Siliceous brace'ia. 
442,.0 ,:4,44.6 ' 2.6 2~5 ""96;2 90 do •. Breoci~; ait. rock 
444.6 ,453.0 " 8.4 1'.6- 90.5 90 do. Do. 
453.0 46.3.0 10.0 10.0 .100 90 do •. ' Do. 
463.0 468.0 5.0 5.0' 100 90 do. Do. 
468.0 474.0 6.0 5.0" 83.3 90 do. Do. 
474.0 478.0 4.0 2.0· 50 90 do. . 'Do. 
478.0 482.2 4.2 4.2 100 90 do. 'Vo. 

., 
482.2 486.5 4.3 4.3" 100 90 do. . \"Do. 
486.5 489.5 3.0 2.5 83.3 90 do. I Do. 

Log of hole 3 

Location: . N. 5,367, E. 5',317 
Elevation:. ),286 
Dip: -500 , 

Bearing: 'N. 67041' W. 

0.0 l5.·0[15.0 \' 0.7 .7 
15.0 18.0 I '3.0 .6 20 
18.0 26.0 8.0 I .0 0 
26.0 33.0 7.0 I .4 5.7 

I 33.0 49.0 ' '16.0 I .0 0 
49.0 50.0 1.0 1.0 100 
50.0 51.0 I 1.0 I 1.0 100 
51.0 52 .5 1.5 · 1.5 100 
52.5 55.5 3.0 I 3.0 100 
55.5 56.0 .5 .5 100 
56.0 60.0 4.0 I 4.0 I 100 
60.0 ' 62.5 ' 2.5 1.8 12 
62.5 63.5· 1.0 I 1.0 100 
63.5 66.5 I 3.0 i 3.0 100 
66.5 69.0 2~5 ! 2.5

1

100 
69.0 71.4 I 2.4 I 2.4 100 
11.4 75.9 I 4.5 ! 4.5 ' 100 
75.9 79.1 ,. 3.2 i 3.2 100 
79.1 82.9 3.8 3.6 94.7 
82.9 84.8 I 1.9 1.9 100 
84.8 91.3.1 6.5 6.5 ! 100 
91.3 98.7 1.4 7.4 100 
98.7 100.0 3~3 I 3.3 1100 

102.0 109.6 7.6 , ( 7.6 100 
109.6 'll4.9 5.3 ! 5.3 100 
114.9 119.0 4.1 I 4.1 , 100 
119.0 122.8 3 ~8 13.8 100 
122.8 124.6 1.8 1.2 66.7 
124.6 133.0 ' 8.4 1 7•3 86.9 
133.0 135.0 2.0 2.0 100.0 
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95 
95 
95 
95 

Lost 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
90 
90 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
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Hole started: 1/26/50' 
Role completed: 3 /i4/50 
Depth : ~ 524.6 

NX casing, 
s ihg1e -tube 

do. 
do. 
do. 

NK M-series 
do. 
do. 

NX M"'series 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do., 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

I 

I 
I 
i 
i 

I 
I 

-I 

·OverbUrden. 
Do. 
D~o. 
Do. 
Do. 

Weath. monzonite. 
Do. 
Do. 
Do. 
Do~ 
Do. 
Do. 
Do. 
Do. 

Monzonite 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

1 Do. 
Do. 
Do.' 
Do. 
Do. 
Do. 
Do. 
Do. ' 
Do. 

s. 

'., 



Log of hole 3 (Cont.) 

'Co,re. I Appar. ITO~~S: ~1ze I 
Footage ': reeovery wtr 8 ret;.,!. bJ. t, b~~e1, 

From. To I, Feet Feet Percent l)ercent j backhead 
135.0 142.5 7.5 7.5 100 80 INK M~seriea 
142,.5 148.0 5.5 5".5, 100 80! d.o.. .. I 
148 .. 0 154.5 6.5 6 8.51100 80 t do.. I 
154.5 164.5 I 10.0 9.8 98 80 i do. 
164.5 172.1

1 
7.6 7.6 100 Lost I do .. 

172.1' 180.0! 7.9 I 7 ~7 97.5 80, do~ 
180.0' 189.9 I 9.9 I 9.7 98 80 I do~ 
189.9 199.9 I 10.0 110~O 100 Lost! do~ , 
199.9 ' 208.91 9.0 I 9~0 ioo ,90 'j', do. 
208.9 213.0 I 4.1 4.1 100 90 do. 
213.0' 218.0 15~O 5~O 100 90 do, ' 
218.0 220.5 1 2.5 2;5 100 90 i do. ' 
220.5 '1 228 •2 I 7.7 7.1 92.2 90 I do, 
228.2 238 •2 ! 10.0 lO~O 100 90 I do. 
238.2' 248.2 I 10.0 lO~O 100 90 I do. 
248.2 255 .6

1 

1.4 I 7 ~41100 90 do. 
255.6' 259.3 3.1 3.7 100 90 do. 
25~.3 263 •9

1

'. 4 .• 6 4 •. 6! 100 90 do. 
263.9 268.8 4.9 4.91 100 90 do. 
268.8 '273.8! 5.0 5.0 \100 90 do •. 
273'.8 278.8! 5.0 5"0 100 90 do. 
278.8 1'283.81 5.0 5.0 100 90 do. 
283.8 ' 290.8 I 7.0 7~0 100 90 do., 
290.8 ~94,.o I 3 .. _2 3.~ 1100 90! do •. 
294.0 . 296.6 i 2.6 2.6 100 90! do.~ 
296.6 300.2 ! 3.6 2.~ j 80.6 90. i do •. 
300.2 307.2 I 7-.0 7.0 I 100 90 I ' do •. 
307.2 308.2 I l~O 1.0 I 100 90! do. 
308.2 318.2110.0 10.0 100 90 i do •. 
318.2 328.2, 10.0 lO.b 100 ' '90" j, do': 0 • , 

328.2 331~0 I 2.8 2.8 100 . 90 I, do. 
331.0 336.0 I 5.0 5.0 100 90 do. 
336.0 ,. 342~O i 6.0 6.0 100 90 do.' 
342.0 348.6 6.6 , 6.4 97 90 'do. 
348.6 354.9 6.3 6_3 100 90 do. 

~~i:g ~~tgll~:~ '. ~:i·~~· , '~6 . ::, 
373.0 382~·0 'j 9.0 9.0, 100 50 do. 
382.0 1387.1 I 5.1 5.11 ,100 90 do • . 
387.1 1390.1 I 3.6 3.6'1 100 90 do. 
390.7 '400.7 10.0 lO.d 100 90 do., 
40. 0.7 '41.0.7 ,'10.0 10.0 100 90 do. 
410.7 '42'0.7 10.0 10.d 100 90 do •. 
420.7 '422.5 I 1.8 1.8 100 90 'do. 
422.5 427.7 5.2 5.2 100 90 do •. 
427.7 434.4 6.7 6.1' 100 90 I do., 
434.4 436.0. 1.6 1.6' 100 90 do. 

. I -
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Geology 
Monzonite 

Do. 
Do. 
'Do. 
Do •. 
Do. 
Do. 
Do. ' 
Do. 
DQ. 
Do. 
Do. 

Altered monzOnite. 
Do. 
Do •. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. '" 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

· Do. 
, Do. 
,DQ. 
, Do. 
· Do. 
· Do. 
o Do.. 
· Do .• 
, Do. 



Log of hole 3 (Cc:mt.) 

i Core Appar', Tools: .size.-
FOO~g6 J recovery wtr. ret'J bit, barrel, 

From ! 6To Feet Feet Peroent . percent backhead :' 
43'6.0 438.0 2.0 I 1.8 90 .' 90' ., .... 1« M-~eries 
438.0 446'.6 8.6 i 7.8 90.7 90 do. 
446.6 448.6 2.0 I 2.0 100 90 do. 
448.6 450,0 1.4 i 1.3 92.9 90 do. 
450.0 45.5.0 5.0 4.6 92 .90 do. 
455.0 460.0 5.0 4.7 94 90 BX M-seri'es 
460.0 462.7 2.7 2.7 100 90 do. 
462.7 464.0 1.3 1.1' 84.6 90 do. 
464.0 466.1 2.1.. 2.1 '100 90' do. 
466.1 467 .6- '1.5 I 1.0 . 66.7 90 do.' 
467.6 468.1 .5 1 .5 100 90 do. 
468.1 41'0.1 2.0 I 2.0 '100 90 do. 
470.1 .472.7 2.6 j 2.6 100 90 r do. 
412.7 474.4 1.7 I 1.71 'lOa 90 do. 

478.8 482.2 3.4 3.4 '100 80 do. 
474.4 478.8 4',4 I 4.3

1 
'97.7 85 do. 

482.2 487.0 4.8 I 4.8 'lOa 80 do." 
487,0 493.0 6.0 6.0 100 75 do.' 
493.0 498.7 5.7 5.7 'lOa 60 do.·-... 
498.7 499.5 

499.5 56o~6 
500.6 562.6 
502.6 503,'6 
503.6 5.1:3.6 
513.6 5i5.3 
515.3 515.8 
515.8 522.8 
222 .8 5~4.6. 

.8 I 
1.1 
2.0 
1.0 

10.0 
1.7 

.5 
7.0 
1.8 

.8 'laO 

.8 72.7 

.0 0 

.4 40 
2.0 20 
1.0 ' 58.8 

.5 100 
7.0 100 
1.6 8a.9 

75 

75 
75 
75 
75 
75 
75 
75 
75 

Log of hol.e 4 

do. 

do. 
do~ 
do. 
do. 

~ do. 
do. 
do. 
. do. to . 

G601ogy,,. 
. Al teredmonzoni tEl. 

.0 Do. 

i '. 
j' 

I. 

I 
I-

Do. 
Do.' . 
Do. 
DQ, 
Do. 
Do. 
Do. 
Do.,_ 
Do. 
Do. 

I' Do. 

I 
Do. 
Do. 

i Vein. 
Do. 
Do. 

'Vein; siliceous 
I '. breccia. .' 

'

-Siliceous breccia,' 
gouge. '. 

I Do. I Do. 
I Do. 
I 

I 
I 
! 

I 
i 

Do. 
Do. 
Do. 
Do. 
Do. 

Location:' N. 5,269, E. 4,502 
Elevation: 5 ,173 ~ 
Dip:. -450 . 

:Bearing: ·s. 670 41 1 E. 

'H~le started: 3/13i50 
Hole comp1ete~: . 4/25/50 
I)epth: 510.5_ 

0.0 21.0 21.0 O.O!· 0 
I 

21.0 I 23.0 2.0 . 2.01 100 
23.0 I 26.2 3.2 3.21 100 
26.2 28.0 1.8 1.8 i '100 
28.0 29.1 1.1 1.1 i • lob 
29.1 31.5 2.4 1.3! 54.2 
31.5 32.6 1.1 1.1,'100 
32.6 33.4 .8 .8, 100 
33.-4 34.4 1.0 .8/- 80. 
34.4 36.3 1.9 1.91' 100 

1 

4640 

100 

100 
100 
100 

90 
90 
.90 
90 
90 
90 
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,NX casinS, 'Overburden. 
I single-tube 
NX M-series Garnet. 

do. 
do. 
do. 
do .• 
do.· 
do. 
do. 
do. 

Do. 
Do. 
Do. 
Do. 
Do. . 
Do. 
Do~ 
Do. 

• ill •• 

~ .. 



.. 

Log of hole ,4, (Cent.) 

Core 
"Footaae recover~ . 

From To Feet . Feet' Percent 
36.3! ,39.1 2.8 0·.8 . 28.,6 
39.1 40.0 .9 .8 88.9 
40.0 41.'6 1.6 1.1 ~8.8 .. 
41.6 43.0 1.4 l.~ 100 . 
43.0 44.0 1.0 1.0 100 i 44.0 45.0 1.0 1.0 100 
45.0 47.3 2.3 2.3 lOa I 47.3 52.1 4,8 4.7' : ~7.9' .; 
52.1 56.1 ,4'.0 '4~q ' 100 ' 
56.1 61.6 5.5 ·,'.5 . 100 

64 61· 61.6 . 3.0 3: .t~. 100 
' \ 

• I 

64.61 65.61 1.0 I l~ol 100 
65!J6 1 7l .6j 6.0 6'.0 lob , 
71.6 77.61 6'°1 6.01 100 
71 .. 6 78 •6 1 1 '.0 I 1.0 L . lob 
78.6 7909

1 

1.3\ 1.3 100 
79.9: 86.0 6.1

1 

6.1 100, . 
i ' ! 
I 

86 •. 0 . 94.01 8,0 8.oi 100 I 94.0 104.01 10.0 110.0 l ' lo~ 
104.0 113.61 9061 9.61 100 
113.9 il4.4! .• 8[ .8 100 
114.!I- ,124.41 10.0 10.0 j ... ·100 
124.4 132.4 i 8.0 8.0: 100 
132.4 14'2.4 ! lO~O! 10.0 I 100. 

! 

Appar. 
wtr. ret'J 

:percent 
9°' 
90 
90 
90 
90 
90 
90 
90 

. 90 
90 

90 
90 
90 
90 
90 
90 
90 

80 
75 ·. 
75 
90 
90 
90 
90 
90 
90 

: 

I 

I 
I 
I 
I 
I 

I 

I 
I 
1 

Too1s: . . size :1 
bi t i barrel, . ,-. 

I baokhead I · ·Geology : 
NK M-series 

do. 
-do. 
clo, 
do. 
do •. 
do. 
dOe' 

~o. 
do. 

do •. 
\io~ 
do. 
do •. 
do. 
do. 
do. ' 

do. 
do. 
do. 
dQ. 
do. 
do. 
do .. ' 
do. 
do.. 

" 

. 

. ' 

' . 

~ 

, . Gernet. 
Do. 

\ . , 'Do. I 
I ~ . ·Do. 

~ , 

'Do. . , 

- . ··Do. 
Do. 
'Do. 

~ , 

I " Do'. 
Altered si11cated 

1 

~ I 

J..imestone. 
Do,. ' " 

·Do. 
Do. 

" ])0. " 
, ~ Db. 

Do. 
Limestone.: sligh tly 
altered. 

'. 

. 

. 

Do. 
Do. 
Do~ 
Do, 
Do. 
Do • . 
Do. 
Do. 
Do.' 

.. 

142.4 144.11 1.7 I 1.1 j 10.0 
14,4.1 154•1 IlO.0 11000 I, 1,.00., .. . i 
154.1 161.0 I 6.9 6.9 i 190 I 
161.0.

1
,164.2 i 3.2 3.? ' 100 ' 

164.2 I 168.2 i 4.0 4.0 " 100 
168.2 .176.2' i 8.0 ' 8.0' 100 ' 
176.2. 180.61 4.4 2,81 63',6 

90 ' I 
90 I 
90 

do. 
do. 
do. 

f 
. I 

Do. 
Do. 
Do. 

I I . ,I: " 
I I. i 

180.6 '1 190.6 i 10.0 110,01 '100 
I I . ' 
I I 

190.6 198.6 ! 8.0 I 7.7 . 96.3· 
i , 
, 1 

198.6 . 206091 803l 

206.9! 214.9 I 8,0 I 
,• j 

t 

214.9\221.8 6.9 j 
! 

4640 

8.3 ,100 

8.0 I 100 

I 
6.9! 100 

90 
90 

90 

. , I 
do. . i Do. 

EX L~series, IL~estona slightly 
! no bevel, .1 aJ. tered~ 
I washer. 1 . . 
I ! .!:ax M-~eries, 'j . ". Do: " 

. 1 bearmg , i . 

90 IIBX L-series, ·1 ~ Do; 
. no bey-al J " 

90 

90 

90 

- 19 -

I 
washer . .\ 

lEX M-series I .\ 
I 

I 
bearing ~ 

EX L-series, t 

I 
no bevel, ! 

. ,-rasher ,. 

I
rEX M-series, I 

bearing I 

··Do. · 
' ; . 

. Do.' 

Do. 



Log of hol~ .. , ~,J (Cont.), 

" ' Core Appar~ ".~ .. ' Tools:, size, 
Foo~ge recovery wtr. ret' J bit, b~el, ., 

From To Feet Feet rPercent percent backhead Geology 
221.8 229.0 7.2 7.2'j,100 I

j 
90 ' m M-series, be.armg Limestone, sl:ight 

al.tered. 
229.0 234.0 ,'5.0 3.91 78 'I 90 EX L-ser~es, no, Do. 
234.0 237.2 3.2 3.2 t 100 1 90 bevel, washer ,Do, 
237.2 247.2 10.0 10.01100 ! 90 EX M-series, bearing Do. 
247.2 249.6 2 .• 4 2.4

1

1,100 'j' 90 EX L-series, no Do~ 
bevel, vas her 

249.6 252 .3 2 .7 2,7 i 100 90 EX M-series, bear:inS Do. 
252.3 262.0 9.7 5.0 i 51.5 ~ 90 BX L-series ,no, Do. 

i I bevel, washer 
262.0 272.0 10.0 10.0 100 90 :BX M-series, bear:ing 
272.0 275.0 3.0 3.0 100

1 

I 90 Do. 
275.0 279.6 4.6 2.0 43.5,' 90 lEX L-series" no 

" ' bevel, washer 
279 6 279 8 0 2 0 2 100 II, 90 :B,X M-series 1 bearing 
279 • 8 289'8 10' 0 ! • 7 37 '90 BX L-series ,no . 

· · I · I 3. j, bevel, washer 
289.9 292.1 ,2.32.3 100 I- 90 EX M ... ser1es, bea:r:ing 
292.1 298.7 6.2 2~2 33.3!· 90 :ax L-seriee, no 

298.7 304.2 5.5 5.5 
304.2 310.2 6.0 I 6.0 
310.2 318. 71 ~.511.9 

1 bevel, washer 
100 l' 90 EX M-eeriea I, bear:ing 
100 I· 90 Do. 
22.4 I 90 I:&~ L-series ,no _ 

I .I bevel, washer . 

Do, 
Do. 
Do. 

Do. 
Do. 

Do. 
:po. 

Do. 
Do. 
Do. 

3l8.7 328121 9.51. 9.5 
328.2 331.0 . 2.81 2.8 

. ' I 
1
10°00 !: 99°0 rmr M ... ser1e~, 'pea.+.ing' 

. :BX L-series, no I 
! bevel, washer . 

Do. 
Do • 

331.0 337.41 6~4 6.2 96.9 
337.4 31J2 .Ol~ 6 2.4 52 .2 

342.0343.°11'1.°1.0.9 90 
343.0 347.5 4.5 1,.4 8.9' 

347.51352.0. '4. ~5l"4.5 100 
352.0 356.1 4 .. 11' 4.1 100 
356•1 !360.4 4.3 ! 3~4 79.1 I 
360.4

1

364.9 4.-5 I 4.5 100' 
364.9 36$.9' 4.0 I .4.0 100 
368.9 315.1 6.2 I 5.3 85.5 
375.1 377.1 2.01 2 ,0 100 
371.1 380.0 2.9 2.7 93.1 ' 
380.0 386.0 6.0 1

1

5,7 95 
386.0 381.5' 1.5 .7 46.7 

387.5 394.6 7.1 7.1 lOP 
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90 
90 

90 
90 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 

B.1{ M-series j pearins . 
BX L-serias J no .' 
bevel, waf:)her . 

Do. 
Do. 

BX M-series', bearing Siliceous breccia. 
,EX L-serie's, no .' Do. 

'I bevel, waE!her , 
!E{ M-ser1es 1 bearing 
! Do. 

'I Do. ' 
I Do. 
I 'Do •. 

Do. 
Do. 
Do. 
Do, 

m L-ser1es, no 
bevel, washer 

Do. 
Do. 
Do. 
Do. 
Do. 

I Do. 
'I Do •. -Do.' ". 
Faul t gouge. 

'Do. ' 

:ax M-ser1es J washer Faul t gOllge, 
breccia. 

- '20 .. 



LOB of hole, 4, (Cont .• ) 
• ~..f ., 

C' 

.. ",,' ': "C'01~e , .". , ; "',~ ' A···· p~,. Toole :' ,size, 
Foo~se recovery wtr,. ret .• , bit, barrel, 

From" ' To / ' Feet ' Fee't Per-cent percent . backb.ead Geology 
194. ~6 400~O ' 5 .. 4 0: ~~,4 ' , '100 ' , . ' 90 :ax L-series 1 Siliceous breccia. 
400.'(j' 410~0 10 •. 0, 10 •. 0': 100 90 beveled, bearing Do. 
410.0 414~'o 4.q , 3.3 82.5, 90 :ex L-series" no Do. 
414.04i8.5 4.5 3.;7, 82~'5 90 bevel, bearing Do. 
418.5 1420.5' 2;0 .4 20 90 do. Do. 
402.3 409.0 6.7 6.3 94 90 1JX M-series, bearing Siliceous breo~1aj 
409.0 412.1 3~7 3.7 100 90 do. hole deflected. 
412.7 411.2 4.5 4.5 100 90 r do_ ~ Do. 
417.2 ' 423.2 6.0 3.3 , 55 90 do. Do. 
423.2 '425.3 2.1 2.1 100 90 do. Do. 
425.3 432.0 6.7 6.1 ' 91 90 do. Do. 
432.0 435.2 3.2 3.2 100 90 do. Do. 
435.2 '440.0 4.8 2.5 52.1 .90 do. Do'. 
440.0 442.8 2.8 2 •. 8 ' 100 90 do., Vain 
4lj208j45Oo O 7.2 7.2 100 90 do. Do'. 
450.0 453.0 3.0 3.0 100 90 do. " Siliooous breccia. 
453.01458.0 100 

,', 

Do. 5.0 5.0 90 do. 
458.0 1460.7 2.7 2.7 100 90 do. Do. 
460.7 464.5 3.8 3.8 100 90 do., Do. 
464.5 470.(5' . 6.1 6.1 100 I 90 

j 
do. Do. 

470.6 478.0 ' 7.4 7.4 100 90 do. Monzoni tEJ • 
478.0 479.5 1.5 1.3 86.7! 90 AX M"series Do. 
419.5 484.5 5.0 5.0 100 I 90 do. Do. , 
484.5 491.0 6~5 6.5 100 90 do. Do. 
491.0 496.0 5.0' 5.0 1Q() I 90 

I 
do. Do. 

496.0. 503.5 7.5 7.5 100 90 do. Do. 
503.5 504.5 1.0 .2 20 I 90 do. Do. 
504.5 510.5 6.0 6.0 100 90 do'. Do. 

4640 .- 21 .. 
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lu17 11, 1959 

• Ro art. 

Ret OXide Copper ore »epoett 
A4 .1'\1. 1Ji -111D1D8 Re ol'd" 



'Telephone Madison 3-2703 

Mr ~~ G.1 F.~ Freeman 
Tranearizona Reeouroee~ Ino~ 
917 East Fort Lowell Road 
Tueson~ Arizolla~ 1 . 

" . 
Dear Mr.' Freem&n': 

oj Lee Case 
p. ' O. Box 186 
Winnemucoe.~ · Nevada.'j 

July 16~ ' 1959 

Your letter of July 11th rece1ved~ asking tor a oop,y 
of the report on my Copper :Mine; The Data which I am sending to you 
is a summary ot investigations ot a number ot Mining Engineers also 
it covers the findings of the prospeoting 'work which bas been done. 
The inolosed map ot the property ShOlVS the Shear-z9ne · ~·· whioh ie eeveral. 
thoueand feet in length ~d some 300 ~eet in Width,! Ore out-crope 
in a. number of places along the shear.! The longest oontinu9us ore
out-oral' is 1200 feet , long, 5 to 15 teet wide on the sur:r~ce,' end has 
widened to 15 t~ 35 feet in the bottom of the drill holee. at a de~th 
of 130 to 178 feet. This oontinuous ore-out-orop is on the toot 
wall of the shear. By the ,prosl'8cting work that hae been done we now 
know ~hat there are other parallel ore bodie~ with in the width ot the 
Shear. The structure of the shear is such that at de th the width of 
the shear could be all ore~f; The thought of some Engineers is that 
the H&nging wall side of the shear whioh is also a contact zone could 
be richer than the ore whioh aut-orops on the foot wall; Th1e shear 
being so large is sure to go to great de~t4, and at depth produoe 
muoh higher grade ore than is now in sight. 

As a star~ on a develonment program our Engineer 
advises that we start an 800 foot tunnel in t he gulch below the large 
ore-out-crop, at a depth to cut the ore bodies below the present dri+l 
holes, This tunnel will cross the ore body where it ie 35 feet vide. 
also will oros~ the parallel ore bodies within the 300 foot width of 
the she&r-zone~' From this tunnel a drift oan be run some 150 teet to 
the south to ore-bl9.ck 3-4. in whio~ the width of ore is 15 feet, ~t 
a. depth ot 130 feet, ' and averages 5.37% copper and 4 ounoe! silver.? ,'I 

This tunnel will blook out enough ore tor a Milling Plant on the ground; 
also will open u~ the ore-podies aoross the ehear-zone eo that the future 
o~ the Mine can be p1~ed:l 

Please keep in mind the work and'expe~ee ot opening 
the ,'l,ore bodies under present dril+- holes is not e. gamble, ' It is ~ sure 
bet.l As we know the ore is there, as it showe in the drill holes.1 

';CO >'I I juet :received a lett er trom the Harney Electric 
Cooperative, Ino.) of Burne, Oregon, they ~r~ interested in bringing 
eleotrio power line into the Mine Territory, 

Yours very truly, 

/I~~ W. Ierrf&~ --
Roberts' Realty Holdings 

Room 4, Union Block Bldg, 
p, 0 , Box 754 
CaldwelL Idaho 



;/ 

The Deal 

Roberts Copper Mine is otfered tor S~le by a ~r oent of Production 
as follows -. . 

With the exeoution date ot Contraot, a oash sum ot three th~ueand 
dollars, as e.n ea.rneet down 1nete.llment "payment on Contract.! 

Contract to 0&11 tor e. development program to get the Mine :<lin production 
or $400 per month tor each month that such work is eto ped. 

Atter months time to get .development of the Mine in produotion 
then Contraot to oall for produotion payments to equal Seven per cent 
of the gross dollar value ot all Mine :products whioh are aold or taken 
otf the Mine property~ of which must equal a minimum monthly sum of 
one thousand dollars or over or a ,qce.sh :pa.yment to make up the m1nium 
monthly payments for the property. . 

All payment! , ~ade to Owners shall apply upon the purohase prioe of 
the property, of ~hioh the total purchase price 1s Three hundred 
thousand dollars~ 

The Commiesion 

Commleelon to Agent th&t oonsummates a deal to sell the Mine, this 
commiesion to be ten per oent of the payments whioh are made and as 
they are made on the property_ OVlners retain the right to eell the 
~ro~erty thr~ugh the first Agent that finds a ready buyer ready to 01 
close So deal~' 
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ROBERTS COPPER SILVER MINE 

!e.cation: 

The location of the property is in the mountains between the north end 
of the Black Rock Range and the south end of the Pine Forest Range, on 
the southeast side of Cove Meadow Valley. The Mine is 100 miles north
west ot Winnemucca, Nevada. To get to the property - follow U. S. High
way 95. thirty-two miles to the Denio road junction, then follow Denio 
Highway 8-A, thirty-eight miles to Leonard Creek road junction, turn off 
on the Leonard Creek gravel road thirty-two miles south and westward to 
the Leonard Creek Ranch, then on to the south and westward to the south 
entrance of Cove Meadows, at which place turn off the County road east
ward two miles up the mountain to the Mine. 

Climate and Elevation: 

The climate in the area is semi-arid, Sagebrush and desert grass is the 
main vegetation in the vicinity. December, January and part of February 
are the stor.m.y months of the year. The altitude at the Mine is 5800 feet. 
The Black Rock Desert at the east base of the mountain five miles from 
the Mine is 4100 feet Elevation. 

Property & History: 

The property consist of four patented and six unpatented Mining Claims 
also Milling sites. The Mine was discovered in the late 1870's. The 
plats of the patented Claims are dated July 10, 1883. At the time an 
attempt was made to get a shipment of high-grade copper-silver ore to 
a Smelter. The ore was carried off the mountain by packhorses to the 
Desert, then transferred to wagons for the trip south through the Black 
Rock Desert. On reaching the Quinn River sink the wagons bogged down, 
so further attempts to ship ore was given up. It was not until 1948 
and 1957 that roads were constructed up the mountain to the Mine and 
the oiled Highway constructed to Denio. In the future a 30 mile road 
will be constructed south through the Black Rock Desert from the Piute 
Ranch to the Western Pacific Railroad. 

GeologY: 

The rocks of the area consist of andesite, which is on contact with 
granodiorite on the northeast. The andesite in the central part of the 
property is intruded by a dense, fine-grained diorite. A schistose 
structure has been developed along a shear-zone in the andesite6 This 
shear-zone has a general strike of N. 450 W. and dips 50° to 60 north
east. The zone is comprised of silicified schistose material and 
andesite, parts of which have been more or less altered to chlorite. 

The oxidized minerals near the surface are comprised of limonite. cuprite, 
malachite, azurite and chrysocolla in a highly silicified gangue. Traces 
of native copper were found in the drill cores 150 feet below the surface. 
Complementr,y fractures occur parallel to the direction of the shearing. 
Areas adjacent to these fracture lenses have been developed where 
mineralization is more concentrated; thus a rib structure has been 
formed within the shear-zone. 
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The copper mineralized zone is several miles in length; from the Cove 
Meadow side of the mountain, elevation 5800 feet, to the Black Rock 
Desert side, elevation 4100 feet. For many miles along the mountain 
Ranges copper minerals out-crop in places. The deepest work in the 
territory comprises of the drill holes at the Roberts Property. 

Walls of the shear-zone: 

A drill hole sunk 79 feet into the foot wall showed a metamorphic 
andesite rock, ver,y hard. with disseminated magnetite and oocasional 
sulphide particles. The contact hanging wall some 300 feet northeast 
of the large ore out-crop is a granitic rock. Between the walls are 
parallel ore bodies. 

Ore out-crops: 

The large shear which contains the ore cuts through all the gulches and 
covers the entire length of the property, five Mining Claims. Along this 
strike copper out-crops in many places. The longest continuous ore out
crop showing is over twelve hundred feet. 55 samples from this out-crop 
averaged 3.69 per cent copper. From this out-crop two cars of ore have 
been shipped to the Smelter. One car, 46 tons, averaged 2.85 per cent 
copper and 1.87 ounces silver per ton of ore. The other car, 42 tons, 
averaged 7.50 per cent copper and 3.30 ounces of silver per ton of ore. 
This ore also contained 63 per cent 5i02 and 8.9 per cent iron. 

1400 feet northerly of the drill holes, ore out-crops, samples, one 
foot 9.00 per cent copper and four feet 5.70 per cent copper. 

1700 feet southerly of the drill holes, ore out-crops. samples, four 
feet 5.40 per cent copper. 

The ore is thus shown by out-crops, test holes, drill holes, incline 
shaft, for a distance across the property of over seven thousand feet 
along the strike of the shear. 

Difficulties were encountered by the Bureau of Mines in the attempt to 
drill the brecciated shear-zone. Caving ground necessitated cementing 
44 per cent of the footage drilled. The core drill sampl~s which were 
recovered averaged only 35.8 per cent of the holes. Much of the values 
of the sludge samples were lost because of the sludge escaping into the 
fissures around the drill holes, so the samples do not show the full 
value of the copper content of the ore. In none of the drill holes was 
the sulphide ore zone reached. Near Cove Meadow Valley level is the 
probable depth to find the sulphide ore. 

A great many ore samples have been taken from the ore out-crop, 40 foot 
shatt, 80 foot tunnel, Diamond Drill Holes. Such work was done by the 
U. S. Bureau of Mines, The Nav,y Dept. (for evaluating the value of the 
Territory to get some idea what its cost would be to buy for a Gunnery 
Range) and Mining Engineers in checking on the property and the 
Property Engineers in checking, so all samples shown of the Mine assay 
map comprise of very careful work. The results of all this work shows 
a much higher average grade ore than the average U. 5. Copper Mines. 
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Ore-blocks for immediate Production: 

The fol1ow~ng is a summar,y of an average values from Drill holes. Shaft 
and Tunnel assay records. See }fine assay map for complete samples. 

Average value of ore per ton in block 3-4, 
Depth to bottom of hole four, 130 feet 
Width of ore in bottom of hole, 15 feet 
Average value of ore in bottom of hole, 

Average value of ore per ton in block 5-6, 
Depth to bottom of hole six, 178 feet 
Width of ore in bottom of hole 35 feet 
Average value of ore in bottom of hole -

35 feet width, 
15 feet width, 

Average value of ore in 40 ft. shaft, 

Average value of out-crop samples, 

4.22% copper, 2.77 oz. age 

5.37% copper, 4.00 oz. age 

3.18% copper, 2.0; oz. age 

1.68~ copper, - 1~\87~ ou~~ 
3.95% copper, 2.40 oz. age 

4.16% copper, 3.0; oz. age 

3.69% copper, 

Two hundred feet up the side of the mountain above ore blocks 3-4 and 
5-6. in a prospect hole, another or parallel ore body ( Number 2 ) has 
been uncovered, this ore block is unexplored. 

The vicinity of the ore-blocks may be the making of an open-pit Mine. 
To explore this ground or the 300 foot width of the shear-zone and at a 
depth of 200 feet below the out-crop and 29 feet below the bottom of No. 
six drill hole, will require an 800 foot tunnel. Such a tunnel will give 
access to millions of pounds of copper. From the access tunnel drifts on 
the ore can be run along the ore zone strike both to the north and to the 
south. 

To get 700 to 1000 feet depth on the Shear-zone, a 3000 foot cross-cut 
tunnel can be driven in from the Chancer,y Mill-site. Proposed location 
for main Camp & Mill. 

Water: 

Water for Camp can be had by putting in a pipe line to Springs 4000 feet 
up the mountain from the Mine. The drop from Springs to Mine is 296 feet. 

A well drilled in fault zone at drill hole No. 7 should produce water. 

The deep tunnel which is planned to cut the shear-zone at 700 foot depth 
should produce more than enough water for a large Mill, as the zone being 
7500 feet long and 300 feet wide should hold a very large amount of water. 

The Camp, Mill and Deep tunnel sight as planned, to be on the edge of 
Cove Meadow Valley. Wells sunk in the Valley floor will produce large 
amounts of water. 
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Milling: 

In regard to Milling the ores now marked as in sight, there is plenty 
of extra good value ore in blocks J-4, 5-6 and No.2, to start a Pilot 
Mill; such a Mill built so that it can be enlarged as development on the 
Mine progresses. Many tons of ore that is exposed on the surface can be 
open-pit mined, and milled as the development work on the 800 foot access 
tunnel is carried on. Such a program can put the Mine in quick operation 
and keep it in continuous production. 

A Milling test was made of the surface Oxide Copper Ore by the South
western Engineering Co., 4800 Santa Fe Ave., Los Angeles 58. California. 

***************** 
A large sample was taken from many places along the ore out-crop. This 
sample assayed 4.12 per cent copper. The ore was crushed to 1/4 inch 
and leached with a five per cent sulphuric acid solution by percolation 
for a period or 120 hours. The copper recovery was 93.19 per cent of 
the copper content ot the ore. 

A l~lling test was made by the Booth Co. of Salt Lake City 15, Utah. 
***************** 

From another large ore sample taken from many places along the ore out-
crop, this sample assayed 5.26 per cent copper. To evaluate a new 
flotation technique on the out-crop oxide ore, this test No.4, Lot No. 
299 showed a copper recovery of 86.33 per cent. Producing a rougher 
conoentrate of 17.68 per cent copper. On the basis of past experience 
it is expected this rougher concentrate to clean up to 20 per cent copper. 
More Milling test on the ore needs to be carried on as new methods are 
bringing about many changes. 

Depth of the Ore-bodies: 

No deep exploring has been done in the Territory but the mountain 
structure from observations and study of the surface gives a good picture. 
First observe the surface of the ends of the shear-zone, on the Black 
Rock Desert side some 2000 feet in elevation below the Mine are found 
copper minerals and sulphides. On the Cove Meadow Valley side 100 feet in 
elevation below the Mine, large mineralized oxidized zones out-orop_ The 
side of the mountain at the Mine shows a large shear-zone which cuts 
across the entire side of the mountain, several thousand feet in length, 
with walls of the zone some 300 feet apart, within this zone are the 
parallel ore bodies. This large disturbed area offered a good channel 
for the circulating waters and which was favorable to ore deposition, 
the slowness of circulation enforced by the obstructed passage made the 
percolation thorough and offered evp.ry chance for precipitation. The 
surface part of the shear-zone as proven by drill holes is brecciated. 
The foot wall of the zone is very hard with occasional sulphide particles 
showing. In such a formation at depth, is where the main mineralization 
will be found. The Cove Meadow Valley level is the most probable depth 
to find the water level of the mountain. Near this depth can be the 
secondary enriched zone of the ore-body. Below this depth the deeper 
primary ores, which should be of a higher grade ore than the partly 
leached surface ore. For these reasons this copper deposit should go 
to a great depth and prove to be a large producer. 

Frank W. Roberts 
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Mine Ore Samples: taken along 3300 feet of Shear-zone strike. 

Ore from Out-crops - 1400 feet northerly of Shaft, ore out-crops, samples, 
one foot 9.00 per cent copper and four feet 5.70 per cent copper. 

Ore from out-crops - 1700 feet Southerly of Shaft, ore out-crops, samples 
four feet 5.40 per cent copper. 

Ore from out-crops - 1200 feet of continuous ore out-crop, average of 
55 samples, 3.69 per cent copper. 
From this out-crop two cars of ore have been shipped to the Smelter. 
One car, 46 tons averaged 2.58 per cent copper and 1.87 oz. silver per ton. 
The other car, 42 tons averaged 7.50 per cent copper and 3.30 oz. silver. 
This ore also contained 63 per cent Si02 and 8.9 per cent iron. 

Shaft samples. Shaft some 40 ft. 
North side, S~ple width 5 ft. 
South side, Sample width 4 ft. 

Sample width 5 ft. 
South Side, Sample width 2.8 ft., 
South side, Sample width 3.6 ft •• 

Sample width 3.5 ft., 
North side, Sample width 4 ft. 

Sample width 5 ft. 

in depth, no hanging wall in Sight. 
depth 5 ft. 3.98% cu.. 3.40 oz. age 
depth 12 ft. 3.78% CUI, ;.40 oz. age 
depth 17 ft. 2.96% cu.. 4.20 oz. age 
depth 23 ft. .81% cu., 1.00 oz. age 
depth 23 ft. 1.91% cu., 2.20 oz. age 
depth 25 ft. 7.44% cu., 1.78 oz. age 
depth 33 ft. 4.29% cu., 1.BO oz. age 
depth 35 ft. 8.16~ cu., 6.70 oz. age 

Averages width 4 ft • 

Drill holes 3-4 -
Surface. Sample width 9 ft •• 
Tunnel. Sample width 10 ft., 
Hole 3. Sample width 8 ft., 
Hole 4, Sample width 15 ft., 

Averages width 10 ft •• 

Drill holes 5-6 -

top of out-crop. 
depth 50 ft. 
depth 80 ft. 
depth 130 ft. 

Surface, Sample width 5 ft., top of out-crop, 
Hole 5, ----------------------- 90 ft. level -

II II Sample width 10 ft. hanging wall 
II II Sample width 5 ft. foot wall 

Hole 6, ---------------------- 178 ft. level -
It " Sample width 10 ft. hanging wall 
" n Sample width 5 ft. foot wall 

Averages for width 15 ft. 

Hole 6, Sample width 35 ft. Bot tom of hole 

4.16% cu., 3.05 oz. age 

3.38% cu., 
4.87% cu •• 
3.28~ cu., 
5.37% cu., 

2.05 oz. age 
2.50 oz. age 
2.55 oz. age 
4.00 oz. age 

4.22% cu., 2.77 oz. age 

2.84% cu •• 

2.17% cu., 
3.00% cu •• 

3.43% cu •• 
4.47% cu., 

1.60 oz. age 

1.30 oz. age 
2.60 oz. age 

3.50 oz. age 
1.30 oz. age 

3.18% CUI, 2.05 oz. age 
.;, " 

1.68% cu •• - 1~ !87~ cu. 

To check the surface of the leached out-crop Sample No. 224, width 4 ft. 
was taken assayed 0.49% Cu •• then 3 ft. of surface rock was removed and 
bottom of hole sampled, assayed 5 ft. width, 1.70% cu. and 2 ft. 3.00% cu. 
This sample shows how much leaching out of copper there has been from the 
surface. 

See Mine assay map and date for complete samples. Frank W. Roberts 
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FRANK W. ROBERTS 
1131f2 South Kimball 

Caldwell, Idaho 

Ore values of different widths to 172 foot depth, Holes 3. 4, 5, 6, 

Owing to loss of so much of the drill cores, only an approximate 
average can be figured. True average should be higher. 

HOLE No.3 - ******************************************************.* 

28 - ;0 ft. depth, c 

62 - 67 ft. depth, c 
67 - 70 ft. depth, c 

4.53% cu. 

2.40~b cu. 
4.17J& cu. 

2 ft. ore 4.53% copper 

8 ft. ore 3.28% copper 

HOLE No.4 - ******************************************************** 

95 - 100 ft. depth 
100 - 105 ft. depth 
105 - 110 ft. depth 

110 - 115 ft. depth 

115 - 118 ft. depth 
118 - 120 ft. depth 
120 - 125 ft. depth 

c 
c 
c 

s 

c 
c 
c 

6.75% cu. 
3.87% cu. 

4 1 5. 970 cu. 

2.28% cu. 

1.43% cu. 
1.23~ cu. 
1. 27~t cu. 

10 ft. ore 5.37% copper 

15 ft. ore 4.59% copper 

25 ft. ore 3.16% copper 

HOLE No.5 - ******************************************************** 

92 - 97 ft. depth 
97 102 ft. depth 

102 - 107 ft. depth 

107 - 112 ft. depth 
112 - 117 ft. depth 
117 - 122 ft. depth 

c 
c 

c 

c 
c 
c 

2.177& cu. 
2.10% cu. 

1,17% cu. 

.93% cu, 
1.35% cu. 
3.00% cu. 

10 ft. are 2.13% copper 

15 ft. ore 1.81% copper 

30 ft. ore 1.62% copper 

HOLE No.6 - ******************************************************** 

122 - 127 ft. depth 
127 - 132 ft. depth 

150 - 155 ft. depth 
155 - 161 ft. depth 
161 - 167 ft. depth 

122 - 172 ft. depth 

s 
c 

c 
c 
c 

3.40~ cu. 
3.43% cu. 

4.47% cu. 
2.07;t cu. 
1.02~b cu. 

10 ft. ore 3.41% copper 

17 ft. ore 2.80% copper 

50 ft. ore 1.87% copper 
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FRANK W. R[]BERTS 
113Y2 SOUTH KIMBALL 

P. []. Box 754 
CALDWELL, IDAHO 

640 feet northwesterly of Shaft, In the Shear-zone, in a 
three foot cut trench on the Copper ore out-crop. the dump 
of the trench pans a ver,y fine free Gold. Dump assays-

Lumps of Copper ore - 3.38 per cent copper 
Fines from dump - .135 ounces gold 

This area needs exploring. 

An Engineer suggests that when the water pipe line and tank is 
constructed from the Springs to Mine, that the dirt above bed-rock 
on Shear-zone be washed off to expose any surface ore which may 
out-crop. 

A general average sample from off the surface oxidized ores from 
several places along the ore out-crop. Sample assayed 4.12 per 
cent copper. From a sulphuric acid leaching Milling test on this 
ore the copper recover.y was 9J.19 per cent of the copper content of 
the ore. 

The estimated daily copper recovery of 100 tons of ore per-day, in 
the form of cement copper on a varying heads assay, would be approxi
mately: 

3.0~ ore 3.5% ore 4.~ ore 
5400 Ibs. 6400 Ibs 7400 lbs. 

Estimated gross daily income, from milling 100 tons of ore per day~ 

COEEer at 2.0% ore 3.5% ore 4.0~ ore 

JJ¢ $1782 $2112 $2442 
JO¢ 1620 1920 2220 
27¢ 1458 1728 1998 
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STATISTICS: Copper 

FRANK W. ROBERTS 
113Y2 SOUTH KIMBALL 

P. O. Box 754 
CALDWELL, IDAHO 

The United states is the largest producer and consumer of Copper 
producing about 31 per cent of the total and consuming about 45 per cent 
of the world's copper; however, consumption of copper continues to grow 
and the return of the United states to a position of self sufficiency 
is not likely under forseeable conditions. 

The supply of copper known to remain in the ground in the United States 
is estimated at about 25,000,000 tons of recoverable metal. The present 
major producing Mines have from ten to thirty years of productive life. 

Country Production Consumption 
percentages percentages 

United States 31% 45~ 
Africa 2016 
Chile 1496 l~ 
Canada 10% 4% 
Soviet Union 11% 16% 
Rest of the World 14% 34% 

The following Nations use copper but their production is very'small
Belgium, France, Germany, England, Sweden, Norway. Italy, Turkey, Indi~. 
Japan, China, Australia and other Nations. The next few years will see 
these Countries increasing the use of Copper to the extent that they may 
find it difficult to get enough copper for their requirements • 

United States' population is increasing around three million each year. 
With the World's population increasing and the standards of living demand
ing more things, the future supply of copper may not equal the demands 
for the metal. 

The United States may before long drop from first place to third place 
in the production of copper. The main reason is the leaner quality or 
lower grade ore our Mines will soon be producing. Most of the ore now 
being mined averages less than one per cent copper or less than 20 pounds 
of copper to the ton of ore. This lower grade ore will increase the 
cost of production of copper. 

90 per cent of the World's unmined copper is in Africa, Chile and United States. 
Most of the copper produced in the United States comes from Utah, Arizona, 
Montana and Nevada. 

African 
Chilean 
U. s. 
U.S.S.R. 

deposits average 3% or 60 pounds of copper to ton of ore. 
deposi ts average 2% or 40 pounds of copper to ton of ore. 
deposits average 1% or 20 pounds of copper to ton of ore. 
deposits average 1% or 20 pounds of copper to ton of ore. 

Copper is so widespread in nature that almost every countr,y has some. 
36 Nations produce some copper and a few others may have undiscovered 
deposits. yet the majority of the world's copper is concentrated in few 
places. Probably no two mining people could agree on a listing of the 
World's copper deposits in order of magnitude. One reason is that some 
of the deposits have not been fully explored. 

Economic conditions cause the price of copper to change very rapid. 
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