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. ·Wh~l:f·:the disruption of gol<lm~~iz}~" ~t9£:P.ed .. th~·:~~~~~: .. ~·o~ree :'~f' siliceous 
flux need.ed by copper sm.~ltersJ sandstone copper deposits in northern Arizona 
offered possibilities af3a source. of ; ~.~e f*~ .. d~~ing the war emergency. The 
Federal Geological Survey, while making a comprehensive.survey of sandstone 

. copper deposits,: ip.ves ti gated the WarI{l .. Spri:q.g~ rq.i~i~gdistri0~. in north-' 
.. cep.t.ral C9.cOJ;l~no County :i,n ·Au~st 1943... A···mon~h. .. la~~r /. J ,·.H,_ He.dges, ':cl:lief . 

ot, the ·Tl;1:CSOn :Divis'ion, Mining Branch, Bureau of l:'ilin~sJ examined th~~p~~a-
. ··tions. in .69llIl.ect.~'9n with an ·al?p~icati'on .for an access .. roa~. 

...... :.. .. 
'Both . inve~tigations concluded that the distric1i J. a~ an eme~gen~l' 'source 

of copper-bearing siliceous . flux , had .considerable merit, provided high 
~r~c.~~.f6r· copp~r yontiu'-:lEld., i:q. f)ff.fJCt._·~.i.' ~'('C .. , " 

.. '- . ' .•. . t.. .. . 1 ~ .',. ; .. 'J, .~. ."' • . " ' .• · .... 1. .: 

.... E&:r·~Y i;n J-9,4~:, .V. ,M. Eyan.ap.d 9·~.J3.: Athepley requested· a~.sistance ·from 
.. tl1e ,:BureCl;~ ,i~ex:p~qr~ng vario1ls AeP.9~i 1i~ on. tl~~ir property. .., . .' 

TlJ,e Burea~1 drilled 152 holes ~ . a.ggre~ati~g 3,756 feet., on the Petoskey . 
~d Macki:p. . g~qv:ps of claims. . .~p..;i..~ ·.;re:p.ort : .is ~ .pas~d upon ohurn dri3:.1~ng done 
under ·o9ntr~?t:!fl'9m_October 7.,.to:.~ov~mb~r,·,.g5, .. '19~~ '.... .... . -: ... 

JJ ' ~he. ~ur~atl' bi'.mnes . wi+l· wel~ome r~:pi'~ht:th.g .. ofiMs' ':paper ptovided' the . 
'. .' following' foothote 'aoknowtedgment is 'used: "B'eprihfe'd from' :eureau' of 

Mines Report of Investigations 4013." . .. . 
gj ,~ning ~~gine~:r:', ;BureE:Lu of. Min.~ s • 
3/ .' stantop .~ .• ·.+a+~te~~.·.:. P.r~jE?~:rl;i '·engipee~~ .. 
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.A~OWLEDGMENTS . 
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In:i~s" ~rogr~~:f'. expl()ratfe>n.,Of mir.teral·. de:posit~,.:the Bureau, of .. Mines:· 
'. ha's aEf·'ite' .pr:ilPary,:,'~·bbj.ect.:)thE{.m:O~E#;::e:f'feotive.:.:::\i t~tization:::' oir?our'm1neral . ie- ',' 

.. ' .. ·· .. f39W.Qe~,~9·:·:,~~~ .. :J?P.Qr .. ;*"'A~~·::~~~~;7·::ll!~~~;:.:t~~t.gp~~~~~;1i~:.;p.g~~~~;?le. c~p.:t~i}lu~i<?n.,:,:~:o.: ......... ' 
. n~ti.onal seCtlrity·an.d:· eoononiy._· . It is the policy of· the'-:Bureau .to· publiSh .. 
! . thetacts ·'de.ve·lop·ed'~by>·each'~':explbr,@:t·()ry .. pr.6;itect, as' s:6on ,as., iPractical.after. 
its conclusion.. The MiniIlg ':Br~ch, :~owell If. Moon" chief) conducts pre­
l~minary' exanliha.t~ons,:perf'o~·,·.:ehe)·~aqtual:exploratory ,w,?rk; ~d .pre:pal:>e'~· 
the final report. The Metallurgical.·Branch, R.· G. ·Knickerbocker,. chief" 
analy'z;6s . samples and 'performs b'enef1biation- tests. .'. " . 

, ,'. . . . "; . 

. :.... .. t{±th):te$.pec.t ,tq·.the·.i!lV~~·tigati~n;S, r~p'd:rt'~cl.ln· th~~paI>er; the,f~dt.iO~? 
.... o~:. th~M~ni#.gland(' M~ta:llurgi:e~t. E:r~Gh$$>w$re, 0arfie~d: . out uriderthe' .: difec~~'" ;' 
ti on of' J. H. Hedges:v di'atri et, eV1g~l'leer. ·fG>r.Ari$o~;·;, an.d .. ~S.;,R.. Zimmerly., 
~egiona1 engineer).'l"esPliJctively~ ,; · The/Fed.eral· .Ge,ologicall'Survey mapped the ,\ 
geology, re~.ommelld.ea. cirilling. sites ; .. : :€Uld: ;'J:ogge(l' the clrill·::holes. . 

• :,"~ .~ .. ,,:4 ~'.'I·. -,~ ~." • p •• !It •. ~ ... • ,'r ~ ':it .' ~.'''' " ",' '''. '.f ....... " .... " •• '-!.: ",:. ~ .. ' .', ' .. : 

/.,,' •• . ,,f ',~ ~ 'LGQATIQ)T .• .AND.AOCESSIBILI'l'Y"·.:.I:'.:'·:':~ 
.J. 

,f ,. ,4 :"; : • .1' <-' .•. _ " .n .' .• ".4 .~ :~ ".:;<,\1;:: ',: .. : • .... t.'. .. ···· .. , ; ':~ . 

Th~ propertYio'ie "tap1>r,,~matliJly.2,mile2:' w~st qf; Jacob';.'Lake Post 'Office 
· the Warm Springs.~ G)r..Jacob~L&:ke.minct.n~'distri(:rt-jO~OOnino County, Arizona. 

J . (Fig ,1. ) The olaims. &tr~:'; aocesb.il1;tle'" by,.a:'gravelJ.edi aC.cess:road· from Jac'ob 
Lake, yrh:Lchis167 ·miles north of Flagstaff, Ariz.; ·and 159 miles south of 
Marysvale, U;tah, over paved h£ghway.~U·/;' s.~ 89. Ma:ryavale: is the terminus . 
of' apranchllne from.Salt.Lake City of· the Denver &BioGrande Weste;rn 

;./R.ailr()ad,J ... ':anW?Flagstaff~~'iS., oIl:thelltchison, Tbpeka" &. Santa Fe. Railway. 
-.. _, = '. , .' \ : '. ' .. r ... ~. _:. _ _ !, .t ... ~:'" .' • :, -. • .. ,.'. . - . .' 

~;" '. .H' .. : .. \0 ., ••• ; PHYSICAL FEATURES MD . CLIMATE' ',' ." , ' . 

in . 

.... : '.'-. ·The~la.iIfis:/:ar.e :'on; :t~e I<~i:Pa"b;Pilia:teau·~nea.r~hewester:p..'margin .of tp.e up· 
lif't~ at,>en':; a:Etl.t\lde ;of'~ 7 ,9,00. :;feet ~ .:t~e tOP9sraphy of'" ·,the·area.' ·1s ,cha:racter­

"izefd .by:: ~I'1esi;:·6f·ri~geaand·'canyon~,~.:.,.~The· Mackin and. Peto~key groups of . 
'. 'claims are sepwated by>"wa.nn. Springs' Canyon·), a deep.:. giilch draining. westwa~d, . 

Jao.ob : Lake , is immediately YJoutheast of the::: :Ma:ckin" group, arid I"amhs Lake .. is>"';" 
,on~th~· .. ,:retosk;eJn:· ,gJ?ou:p'/;:- ','" '/, '.' .:,." ,': .." .,';- .. . ~ : ~'. . 

"~~ter 'is a ~~~~'{~' ~th~ ~~~b~~ ~r~t~a\l~:ro;~: ~h~re ~e ncr flowing· 
streeIQ.S" and the 'small basins . fed by melting snow. form. int~rm.ittent lake~, 

." :Which ·dry:·'up"· durlng'·¢l:1.e ·,eJ"Ulll.l7ler' moriths'~ /"~:number.0f,, seeps·.and: springs are . 
foUnd .along -the·:w·ss·:bern '·eage·. ·of tht:h·plat:eaUi .of .!w~ic:h .. Big Springs,. 7· . miles 
south of Ryan, /. fs J?erha~s ,tJie ·larges~. . . .. r • . . 

,:~ : ~ ~. ~. " ~ , { : ' .J .' ,. ' . l... ;. '. t' '. .' .. ~ ' ..... " ... ', .' 

.:;: The-,plateau ... sup·por,ts,,:tnB.l"ketablet1tn.ber •. Pinoil' and junip'e:r::grow ·at an' 
aJ.ti tude· belo"\j that of, Jaco,,~-,..~ake·~:·.;.:· PondeJ:"o~a :pine::grt>ws .. ' in the viciili:ty .. of 

.' ... : .... _J?;CG!r'~~~": C?:Ud,,·EngelmanD. ,s~ce"Dou:gla's ,·wh1-te; ·and·~pinefi-rs grow at . 
· lligh~~' 't3;~t:i;ttid.e~.; Th~ gre.at~r part' 9f' the timbered:"' area is 'within the Kaibab 

Nati biial·'·ForeE3t". . . .. , . . .'. . ,,' ". 

Snowfall'prohlbi-ts open'l-cut' ope'rat:Lons from January to: May~: . Th.:t:r.irig 
· 1944, snow. remained on the gro\trld after:'Novemb~r' 12'1' No trou.ble; has been 

. ( . . 

'I- 2 ~" 
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Figure 1.- Location map, Apex copper project, Coconino County, Arizona. 
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Figure 2.- Geologic plan, Apex copper project. 
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Figure 3.- Loca.tion of drill holes, Petoskey mine" area. 



~~ ... 
.,...,... .>~ 

)0...0-
)." 

LAMB 
LAKE 

-

). 

" of 

- -

- / -

- - - -..:... ~ 

o 100 200 400 

FEET 
Topog'Dphy by The F,d,rol 
GeologicolSurvey 

Figure 4.- Locations ofdr111 holes, Artzona J1m-Ens~ claims. 



o 
5 

Topo;rophy by The Federal Geological Survey 

NOYEMBER,.1944 

100 200 400 
! 

FEET 

Figure 5.- Locations of drill holes, Makin Nos. land 2 clafms. 



"-
c f P E ~ LAN .~~~:/" 

o-m I 
C) 6758 
C) 

I' 6759 10.0 ~ 6760 6.0 
a .1 6761 8.0_ 
\U 

2 :~ . '::';: ::.:::::'~ 
.. 6762 10.0.-

\0- .. 6763 13.0' 
<t. ~ :~":: ~' .. ~:: .. 81 6764 11.0 

ex.'=. f §f (.,:::~~ .• , 
6765 13.0 9' .~~:. 0.0 • 

... 
....... " 6766 15.0 \U....l :~: . II 

0-0 0
9" /! ;tII,~ II 6767 17.0 

yo) ~ ~Ot;~ II 6768 19.0 
'°0 ~~. ,l~~f," II 6769 21.0 

d't~C) 9
A

0
9 

:" .. ~ .. 6770- 25.0 
0 85 6i71 10.0 

II 6772 12.0 
87 6773 6.0 
II 6848 8.0 

115 6793 13.0 
6794 I 

Topography by 
The Federal,Geological Survey 

O· 100 200 400 
! , 

FEET 

NOVEMBER, 1944 

, Figure 6.- Locations of drill holes near Copper Glance open cut. 

II ... 
3.0 
3.0 
2.0 
2.0 

II 

II 

II 

4.0 
2.0 
II 

II 

II 

II 

3.03 
0.94· 
3J8 
3~92 
2.09 
1.43 
0.95 
ID3 
2.22 
1.12 
0.56 
0.25 
0.17 
0.29 
0.19-
LBI 
1.77 
0.61 

.4 

\ '. 
\ 



feet " Th~ 'oIlly Qre .. bO.di.es, w:iq.~r than ,20,f'e~t'are the :KepIledY·~<i . .Petp.skey.; 
The thiclm.:~ss r@g~s:fro~:.E1Jkpit-.~~clg~_ ,jj¢.l4 J;~~~~, ,il,~~;9~gf{:~hiq~E:}sS .:i~'. ' .' 
excess 'Of.4 or5 ;E;~et-. i~. u.AC,Pllllll<?B·; •. :J'I.1~n~p~;l~,~~<i)?~~.,oqC,~;:~9! ~;l~ep!~h <?t· 30 ., . 

. feet below a ·EI·arid~.ton,~o~pp..~ng},.i1;>JJ::t.·.d~,he:;:.pE;,~;~\.P6:· ti!e.~~; :~,s;~;S~[d~ip,!;~r ~5 
~eet below,. tlJ"e, '.Q:apJ;>irlg.·· .:,~WJfJ.eJ?~f)· .. :ro~:U?l1l,l~~: .~;~~Q;y'~d.,,~4~i·"i9~P:P:~g,.::·.tp;:~'.:~9~~,· ,?f,' ~ 
the runs s.bme~j,.mee :crop out J put usually . the;r ~re" covered by a t.h4J:l,:}!l.at;l;~:J,e· 
of soil and forest debris •. Limoni·te ... stained·cherty sandstone fra(#4ents. are 
.geD.erallythe.)6~~Ytis.Urf8;c.~ m.d4c~t.ions; 9$. copp~rmin$r~l.i~,at~on. '. ", '.". 

, (, 

. ,", " ... :·;.i':: .. :· ;<'.:,:.,.:>; .:, .. ',.;; .. ': .. ~\.:;':'~" "'-"',<~'.~.::;~':<' ~ •.• '" .··.·i.·.·i:.:.:).:.~:::: .',,,; ,,,'.,<:;: 

Malach*-,t~;,.'?JJ.d ~zu:rit.&. ·are th,e:pritici:pal'9r,e,r~ni;Liieral.s. . C~alcq:pyr~~e _ ,.' "i.i. 
. . \ _. '. . ' .• • .: '. ." . t'i::.'.! ~ ":' ;: . ", .... ~ ...... t.~. t' .', . . '" .'.' . '". ".,. ......".:. • '.' , ", . 

8;Ud c~al99'~~'~~, 99Qur 1b.PCilly. .Ga!lsU~: :,q9n~~sts.·,;Irt~:~~Y.9f.· qhe~'t ,}In.d;~a.p.g.~: , .... 
stone.' The ?yerag~ specific gray.it~6+ ·-P~~:9P\eJ·,.~~".:,.,F:. P't:ii 't!f~' c9I>:p~r:}?q~~'(~ . 
tent varies gr-eatly wi thin th~ ore ·zone. The 'limlts' of mi~erali.zatioii'·are·~ ." 
,sha~p i:Q..:·,.~J;lra_Jr$.Y :·.aands.t9P-.e re:p~ac§m.~nt~! ~8::::,a.rt!~ ·g~f.4g:ft~+:<rIt~l;:)~}};; z~~~·s,., of : .:,. " 

. brecciate9:g4~rt;-::: G9ld~d·:silv~+': q,qq:q.r:·~in,;'~m~l~i::q:u~;G.~:~~·~~ •. · An,. 1i1creaS+I:iB.:, ,', ". : " :' " .... ".-. ,.'" : ....... i:'_' ...... :'... • '. ~ .• " •• ". ~ ,., . '1.~,~· .... L'.,,~:.o" .... u,·.,_· ... ,····. ;.: '.',. . ' .•.•. , . ...-. ",' :.# .. ,"_' .; , •• ~ 

amount, o:t\?j;ly~r:.:p,as .. b~~n nqt~d ·:L:n;:sJ4ipments;>:,f1:lom..··t~e,.;J?etosk~y.:pit. as(,it.h~~ , 
advanceq.. E!o~thwar~", . J_ ... ,- , ,~, .. """, :: ,~'."",~ ..... ";;,.:.~~:"l:, ': -, :"- . '~.,' . 

}.~; ~ ':. '; : ...... \ ',i i. \ ... ~.\ ~ 

'HIliE, .' woRiawGS..· .. 
," ' . .', ~ .: ',:. ':" ":' . ," .: 

Past OJ?~h'ations 

The;; ~:l~.~m~.)~~fte. p~~~:prosp.~c~e.5i·~Y.nUInerb1i~l.'s~h.~4o~·te,si?, ~i i.s~ .~d"'.·,·' 
tren cha.s. ;lR~::a:~'.:i ;air~~§;rp.CJ.d€}; , wrDt~·J·ii-i.· .' t~~\ .~giIle~;rip.fJi~d . ~ni:q.g tT.o)ll'Il~l in 

. _, 1907 ,"th,;:1.:tc6ij..~+·o.e~~J?i..~· .~j;11;~ng:h~d'b~e~q.9~e;·~.~.th~.dis~J;'ict, ;prI9,Y~.ous t.o. 
.. the trenCh::gigL:an!i;~ite~t.:: p~;j.i:iting·. Wlie: .. ~r9~.~Fii.Y . W§.s. y()~J:;:~;d by. open .. 9p·ts·,. ~~ ... '. ' 
, 1943-44 withbut additionaldEfvelopmeht. There are .threeabanq.on~~ p:;t;ts ... 

Mackin No. 1 J Copper Glapce) and Kennedy. . . . '.' .. ",' , .' .' . 

,,:.::) .... ,.j ',,; •. 

\ . .': !-fes€!I1t:':'OperatiQrls . 
'. ;.i';'·'::"·" 

• • > 

. Pei~Q,~~Y ·Gro.up.;;':' Ab~~'t" 9Q:;;.~;l:'cei}t. ~f:.~he'.o~eShiI>pe~,· f:r.ok· :ihe " ." . 
clai-mSdur.:iJp:g'~the· 'sUimner . of ·194~was:pr.od.u.9~.d from··Jthe· petoslc~yqPenCut.··· 

• f~ 

. ~. 

-C fig. 3 ).~.: .. ,:Mini.ng op~r.at·:i..9ris' wei'~:.b(;1~.:.on~4~ ·~:8,r;~h.f3rn ~~idqf.·aii or.e/r1u:l ' 
on the J¢rest.:. Qf" th.e ~~\itn. C11o:pe. qf ;.;Wa!.'ll S:p.ri,flg~ :9aJ?,j~q,n. . The'cu~,,20 to 50 " .:'r;' 

feet,~witte.-r.an,(k' E(~:Q~Ld~ ·20, . f,.~~i? .~e.~p,. :h~~cq,~~~( .~d2y~C~d· :.~9¥~:q~app: ,1~$. •. ~eet . 
across .:r.~l:a.:t.iv.:~J.Y.lta.a/t· .i:t{~:i:;I:FLin:'~~:lr,he:·El.q:i:'\jlHg J:>ii:;rlj'l sprtil}g. :,be~:;t ;-. ~Ci. ·¢:p.u,t~~ 
were located.' near the mouth of the' cut. ;. Abol.tt 75 tqns~ hi ore, was· shipped ',.' 

. daily, which requi'red. the removal of' abQut'3 ton's of 'oYel"'burdenfor 'each .' 
·ton of ,C?:r~;;~h:\:,p:p.:e~..:,:;.' ... '~ " .. 

st.r~i~;_ing Of.ov~~burdenwa~q~rr';te~ on ~¢..d~afely ahe~cio:(;'t,li~.·.9re":·:· 
faqe, wh1:c.:tC.Wc;1S .~~·din :benches·a.t~ight ~gJ.e§l .. :~Q the. :tr¢nd 9:f..,"tp.e;::;rtm,.·,,·, 
Several feet" of so11' was removed wit.h a.,bwld.Qz$r~, ':TliesarldSiQI+~"cap,;Pirig' ";, 
w'as then. drilled and blasted 'and .c~"st as'id~ 'wltljthe: 'bulldozer. ' '. The great·_: . 
estde.pth::·:ot,Q}VqrpwdQIl; 'f.3t·r~p:p.ed;;!~b De,,(}.e~be~~8;~'·12 ~e~t .:T.J:leq~:pJf..:iAg w:~~ , 
remove.d,;.,fr0m· 6. ,to,12:feetbeyond,the.side :m.ining·limit~s' oi' the. 'open" cut. " . 
E~plo;r&t':i'o~.'p·on~i~·t~d '"Of . drill.ing·j~ckh~er·:,h.c?:~Qs . ip<i';~l1oting': 1?h~:'polor' > Q~i .... '. '.' 

~ t4ecut.t~~gs. COlnpresspr 9a.:Pa.ci t;ywas~ool::Lmi~~9-'. ~q. :p',ornu t'exi?ensi vepros'­
peeting' by ;'.t·ll~s .¥1-ethoQ.·. rn,~y ,Ga~.es the', bo:{j:tom· .. ~n~:·)~iq.e., l,imi ta. (tf·~a.e ore" .. · 
weronot p:poP'~rly delj.mj:~ed..),and ~s· a' conE;lE,lq"ijence 4 t'.hlflf;3 b.e$~ n~.ce.ss~ry< t8 '. 
recast ove rhl).r den' several times.' . .. . ' . . "', : ' 

1329 . 5. -:. 
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T4e' cat·erld~l.ar,":'DibsG17 niod.el;'\~:':H, ~ trEi6to~oqu:i,:p:pod wi~ha 12 ... foot 
blade, . ernp'loYe'd.' in stripping, wE1s':also ttsetlfor :pusni~Bbrok~ri ':or.e, from 
the benches' to' the' shovel,making-',e.nd lmalntaining r6ads', free of mnow, :and 
clearing 'ti:nibe:b'.; 'TrefJs :up ,to ';:tg, 1nche:s:":'in d:l.ameterwereuproqt$d.:by..:: : 
pushing, '~d: 'la~ge:r trees: were "r'emdvett ';t~', the' sani~ manner after, ,digging;! ' 
arou.~d ,the root~. " ", ',", ". ::--:, . " 

~ir t;9~" ~~l"~':tng,,~w.as':s~p;Ji~ed.,:a~:':'lbO p'~m;:as :ga.g~: press~eb~ .. "two;.p~rt­
able Ing~r~.911:-Ba,nd :(models 315Aand' 21dAJ'-':.~-stage,'~' ,air ... cooled compressors. 
The 135-cubic:"':f9Qt' -uni t':was connected by a, 2"iP¢h a;Lr 'l.ine 'to a '2"1/2,~ by· 
4-l/2-foot '~Ir',:re·~e.iver..,·from ",hich 3/4'~inch'· air 'h9se~;.~ed to 'the clJ?ills •. 
The 210-cubio-fbbt 'utii~b was' moved;' around as needed. ,', '. :' 

. 7 ,"!\. .~ ":~ f:," .. 1' • . " • ~. • :~. • . '." . '.' 

, ·D~~11irig·,waS-d6~~:·,ifrY:W:llth":6 Ingersoll-:/:1and,m6del 'JB~,5,·(!b.i~wer~type, 
jackh~ers •. 'Ohe' jackhariuner'was':-kep't in :reserv~' as ,a spare'. '. The' ore was 
brOken' by' blast1rig':,bench:ho'les. :>The 'iis:tial, ~~uildcol1sisted' of'three rows of 
holes across the bepch, sIJaced:2~1/2'feet apart in holes and rows. Holes 
were stagge)::,ed in successive rows. The l101~e~ were drilled to grade and 
were 6 to 10 feet deep'. Drilling advan6e~ ':P~'t- ,8liours was 75 ,f'eetin ore 
and 115/feet in waste. " .. 

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

I • •• • .'. • • •• .~ .. ~ 

HE?xagon:, l ... ipch", hollow: ,arill"· ate'ai' w~s 'l.Jq,rcha'sed, sh~ed and' threaded: 
in' 2-±'oot., '~hange$'": from' 2 "to ,10 feet,~·,·" lrigei;sblJ.-B8.hd, 4~PQiny 'jackbi te: were, 
used in·:~).' ~i~~s~ ")3tartex" bi-t·s were "2-i/8 inch,,'~:hd. th,e "6?-se, reduction 'wa.s·':"~· 
1/8, irioi?,' •. : S~d~··~h,qle ;bi ts' ~ere "fleo6ss·ary for 'blowi~g the ,holes ~ith,a min.i- ,', 
mum. of' piug·girig."Bits were' regrbund :6rid'e"be:E'o're' <liscarding~',: No "black~~:' 
ami thmgwas' done" at the mine."',,· 

,. . . ..... . 

Holes were loaded with Gold Medal No.4 bag PQW~q~; IO-foot.holes·, 
were loaded with 2 pounds, 8-foot :hol'e'$ ,~ith,l~ 3/4 . P·Olli"1.ds', and· 6 ~foot' holes'- " 
'with 1-1/4, pounds of ,Powder. ' The holes w'ei~~ ~hot with, No'. 6t?le'ctrio' de.- : ,: 
tonators in a. 'stl-ck' (jf 7/8~,by 8~inchj' ?o~p¢rc'ent. gtlla"t:J.h dY+l~i t~, :l?l~9$9.·' .. 
on the bottom'of the'hole. <1firingwas':d:6ne' ;~ith adUfont,No.:: 5o.'·bla'sting·;', 
machine ~ Fines . ~rom 'the pit" ~Tere used l'dr' stemming'.' 'Bou14er.: ahots .. were', ' , 
loaded with 30-1)~:rcent ,gelatin 'dynamite:;a.rtd' det'6nated wi'th 'No. '6 caps' and, 
fuse. The' m.aximtlm':~hi·ckriess' ;of the ore: was: "14 feet, and, :~h~ +~oe was ,worked, 
on two beri¢h~sl.'l~.Oc\dasi()nall~Y: tlhard bottomfJ inter,fared. with the, 's,hovelat ,,'. 
the toe 'of ·thelower 'bench.' .' 

In December. 1944, and Ingersoll-Rarid: mo'd~i' "JfM"'2 'wagon drill,mounting 
equipped with an Ingersoll ... Rand :DA-35" dri'fte'r ar~'1:1i was used to drill, a 
12-i'oot ·bench. Jackbitswe:r'eu'sed. 'Starter' size"was 3-irich and decreased 
l/E}-inc"h:' ]iel~ ,Change, 6ril~i/8-inohround: steel :~n' ?·~'footchang¢s,. ·Holes.,.. . 

!we:ce ,spaced:··5'·1/2 'feet apart itr"lirie"and'rows~' ,'" ':", '. , .: . ,,:' .. :" i., ' 
1\ " .,..., " • 

. AN'orth:We's~, m()d~l 25,,/ ~~11"~evolvirig) 3/4-~a~i .~·hovel ~:i.th '?!l '18- . " 
foot' booml'oaded the trucks j,<'··'Thc·shovel was 'm6un~ed. on caterpi1,l.ar'qra.;wls . 
and' ,was pow~red with"an :;85'~110rsepow'er' gasoliheengii;iq. ',Gasolin~ c'onsunip­
tionper 8 ~hours.·[was 20, gallons:;' ·":'Thefrontand bott~' of the d~pp~r",:vf.6re 

·made'of niang6t1.16S'esteel.Diunel;' teeth'were worn out· in 2:we'eks, The. .. 
digging cable' 'was',/4-inch ca~'t stee'l,' 6 bY~9, regu1a,rlay. The. 'life of a 
cabl(7 was 8,000 tons.' . 

... 6 ~ 

.... ;1 
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Fr 
1.0 3.0 2.0 2.25 
3.0 · .. 5.0 2.0 0.14 
5.0 7.0' 2.0· 0.26 

0 
1.0 4.0 3.0 1.35 0 

0 4.0 6.0 2.0 1.70 • 6.0 10.0 4.0 2.81 
10.0 .12~0 2.0 2.65 
12.0 14.0 2.0 1.49 

Topography by 131 6.0 8.0' 2.0 6.30 . 
The Federal Geological Survey &0 10.0 2.0 1.48 

6.0 8.0 2.0 1.31 
\ 8.0 12.0 4.0 0.46 

O· 0 100 200 400 
I. 5.0 4.0 3.09 

~ 
'FEET 

NOVEMBER, 1944 

Figure 7.- Locations of drill holes neal' Ray No.1 .cla·1m •. 



Topography by 
The Federal Geological Survey 

---- -------

0" 
N f: 

C.D. 
t< Hole am Ie rom To· Feet . u 

1100 104 6774 10.0 12.0 2.0 . 1 .. 05 
III ° .. 6775 12.0 14.0 2.0 0.70 

~OIO It 6776 3aO 38.0 5.0 0.10 
1140 .°109 108 6777 LO 2.5 1.5 0.64 . 
1/30 .. 6778 2.5 7.5 5.0 1.37 

0111 • 6779 7.5 9~5 2.0 0.57 
II 6780 9~5 13.0 .3.5 0.25 

III 6781 2.0 4.0 2.0 1.05 
II 6782 4.0 6.0 2.0 0.32 
II 6783 6.0 8.0 2.0 ·1.84 .. 6784 8.0 10.0· 2.0 1.21 
II 6785 '0.0 12.0 2.0 Q91 ..: 
II 6786 12.0 .18.0 6.0 Q57 

114 ·6787 2.0 4.0 2.0' 4.11 

290 490 
II 6788 4.0 8.0 4.0 6.13 0 100 II 6789 6.0 10.0 ,4.0 2.95 , 
II 6790 10.0 12.0 2.0 1.61 FEET 
.1 6791 12.0 14.0 2.0 ·0.8 

NOVEMBER, 1944 .. 6792 14.0 16.0 2.0 0.54 

Figure 8.- Locations of' d'1'111 holes in Kermedy open-cut area. 
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the Petoskey open cut , on the . Mugwump -Ar~zona Jim. .?laiDls,\ .and . prQgressed 
southwai~donto the Pauper',s DrE?am claim!! . Holes we.re a.ril.1~d in rows; at 
lOa-foot intervals, and the .hol~S!.':,were: spa9f}d. 25 :teeta.partIri~the'·rows· •. ' 

• : . ".~".'" .' .. ' , '.,' " >, .':: ....••.. < ,.:,,~ .. :.,::::~.~ '. . >,: .•. >~ .' ..... '.)...; ,:. -':-:'. . 
On the Maokin srquP,. the Maokin ':r{o.' 1, Ray N9 •. :.1, ShQrt,y Dltto"Copper 

. Consolldaied, C9J?.P~rGlan'Ce., .. and Kerme~y' cJ:?-imswere drilled •.. Holes were 
drilled. 'in rows ~t in~~eryals·'of/§.pprox.ima;t~~y 200 feet and were spaoed 
about ·25> feet .apar·c . in the rOyrs ~ .' 

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

. The Bureau took 153 churn':'d,.rill s~:p1es." :Sections of the' holes, aver-
aging 3 feet an,dnot eJCo'eeCiing 5 'feet 'wer'e baLted, .' and if the. out·"l:.:ing~ , \ 

" showedcopp'e~mir.;e1.'.:;J.l~~~1z.:i:,9n, t:Q.e, sludge w:E.t~-dUm.ped <bito .'a three .. waY sample 
split-ter. Thirty-t"wO ,channel samples aggregating 85.4 feet were cut from 
the surfa?e. work1ng~ on.·tl,1~; de:posi t~~:;, .' ; ,.:~ ~'. : 

. Roade and drilliP8a i te.s·'W~+~·. cl~a:r:~d . by' bulld<?,z 6:r'.· The Bureau quilt 
5,360 feet of road'l3' feet widE;)" and re:p?,.ireg..·8:?Q linear :feet· of existing. 
roaq.s'. . In preparaoti.on' for ,the new roads j a~e~s totaling; 1" ~40 square 
yards were cleared 01' trees .up" to 8 inches j.:J.1': Q:iameter ~ 

. • '. •• • . _' • 'J • 

Condensed logs of holes, prepared by the Federal Geo1ogioa;t Survey,', 
areattaohedto .this r~port. '. '. ' .. .. ;',.... . .. '. . .. ,\ .. " .. 

,bONDENSED··.'LOGS OF .CIiUlm ··DRILL HOLES 
'1';' ....,. "''''. . ..... 

'( Geology : b~'~ Fedt;ral' Geolog1 cal' Survey) 
;' .' ;". ,; ,.' ';.,' " . 

! .. ' 

, I' Collar· "" .. ' !'" '.': .• " ; • 

Hole . .' i . E~eva;-.: t JPootae;e·. ~ercent , 
No. Coordinates'j tj:on·ft. tFrotn.- To- CO'er- o' De§ori12t!2Pand:re~~rks' 

o ':L, l699N . - 2335J!!' 7"755.1' 0 ;'~:; .~.. :' Soil,. . 
, I .... Ir 3 .. 3 . 20·3 , 6'.1~ . Cherty'sandstone~ 

I 
1

2 .. q~3 .~4.8 .'.96 . Do. 
24.8 27.8 .;1..14 Do •. 

'J .' 

I : 27.8 50 Clay, 'cherty-limy sand.stone' • . Ii, . 
2 l703N" 2:560E. 7754~7: I 0 \ ·1.,. 

. .1 ': I 1. 5'. i ! 5· 15. ,I \15• 20. 

3 1707N . - ·'2384E .I,. 77'54 ~ 7 ,- "1.' .0 
, '. ·1·5 I ... ... . 112:

5
. 

: 1.5 1 
8. 

10'.'5' 
15 . 

. ! .:: I 
4 17l1N2~.09E I ,·7;755.0 I 0 .4,4 

SoIl'.' 
2'.51' Cherty sandstone. 

.:58: \. .' \Do ~ .... ,_. I .'~ '.. . 

!. : bhert'y-limy sands'tbne.· 

1.62 
.joB 

Soil 
Oherty sandstone. 

Do~ 
Cherty-limy sand,stone:. 

·8011 •. 
r 1 4•4: '14·3 
j' 114'~3 17.6 .' '.91 

. ' i. 117~6 i;Q.7 

Cher~y sandstone. 
, Do.· 

l
:hertY-1imy s,and.stone • 

. 5 1715N· ;;434E I. 7155.4 1 
I " 

0011. . .' 
ICllerty-limy sandStone. 

:J 
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HOlei C01l1.· E:l.eVa--I..Joot~ge'l~e~eent I 
No. Ii Coordinates tioI1.1......ft. :BIro - i To~ co eX' Descri' tion and rpmarks 
6 1695N -'2~lO~ '. 7755'~'4' .0 i 3." '. ',' . Soil. ..' 

3- I!.. 1'11.5 Cherty sandstone. 
i 
Ii 

! 
71!'169~ . ~'·.2~85 .. E. 
. I . 

8 !1600N- 235lEi 

I 
i 

9 !160!i~ 
i 

.... 2376E 

·10 

. 11 

i 
I 
I 
I 

i 
I 

116Q8w .-' ,24Q1E . 
! ;" . . ", I, 

1596N - 2327EI 

12 1502E ,- 2368E 

11 .. 5· i 19. ;'1.08 Do. 
19 • r 27 • .21 :, ' .:', Do." . 

. .,,27• ,I ~l. . Cherty-limy sandstone. 

.77:57 _'4'· .'. . 0 . i· ' .. i . .8 . S'oi1'~ . . . 
"1.8" i 30~ , Chert'y-limy .sandstone. 

.; ... '. :'; .. : t······ 
1760.4 0 .. f. 2.5 

2·5 f 15. 
·~5.·' f24. 

. 2'4 'J£'2 .... :, ... ~ ... 

. Soil·. 
Cherty sandstone. 

lo~42 . Do, 
4.00 Do." 
'2~OO ,27. . jO, , 

. • •. :' i 39 ... ' . ·3.3 ~ .50 .' '])0'. ~ ..... , 

33. 35· Cherty-limy san~stone, 
... ' ! '" 

7758.8 . 0 I 4.0" Soil. 
4. ! 8.51 Oherty san~stone, 

. 8.:.5.<' 10.' . f \ 2.76' .' . Do • ' 

: 'i? •. ' . ; 16·. :; • ~'7 /, Do • 
10. 119. 1·.58··· .. D0. . 

10 •. !.13• .9.76 Do. 

19.· ,: ;0. 'Cherty-limy sandstone •. 

77.57.0 0 ..1 ~. : .. ! .... 

. 3. t 30. 
• f 

l" . ' 

Soil'. . . I _ 

·,Cherty and limy sandstone • 

7762.1 o· t:3~. Soil • 
~'}. ,30., Cherty and limy sandstone. 

7HO~1 '0 112. I',· Soil and. sandy clay •. 
.. ' 12'. 132 .. 1'. ' Cherty arid limy sandstone. 

7761.0 I 0 ~ 4. ! $oil. 
l 4. ; 12. I Sandy clay .. 
I ~ 6 r '" i 12. !l.· .92 Cherty sandstoneo 

. ; 1"16'. f. 36.' 9.70 Do •. 
'1 36 . ~ j 8,' ., .76 ,Do. 

, i 38. '40. , .. ' . Cherty-limy sandstone. 

7764 .81 O. I 5· I: ' ··1 Soil. . . 
i 5; .. 10. I ' I Sandy clay. 
1'10'0 1'12. I '. 1.69' i C'herty sandstone. 
112, . ,15.5' 5.91 I Do. 
115:~'5 ! 18.51 6,03 ' Do. 
118.5 132. I 1.90 I Do. .. 
'\52. t 35.51 . 1 ChertY ... limy sandstone • 

.,. 10 .... 
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I Collar i' . ;. ~ 
Hole Elev8:.:" :~ Fo~t~ge' pe.r:~~n t ! .. 
~~i 19~4~~~!4~ ti;63:~·];~om~1 ~:,,' cc er sof!s:! ;~~ a:~~kS. 

il •. ' 15.. Cherty .Sandstone. ' 
. .'. 15 • 42 • ' 1 , 68 Do. 

16 I 1518N - 2466E 

42. .1 .. 45. . j ChertY .... limy sandstone. 
. I.. t ~ 

I 
17 '166bN· ... 213$.E 7768:6. 

o 
5. 

o 
5· 

18 16701~ .... 2l63~ 77 .. 67:,.9" 0 
4., 

19 1674N -2187E 7766.7 0 

3· 

5· 
38. 

,. 
35. 

3· 
26. ' 

. ~ '. 

20 ' 1856N ~ 210lE .7765.5 0 ' 2.5 
2,,; 30.', 

. I 

21 2060N - 215lE '7762.4 0 8. 

22 1415N - 245BE 

23 141lN -,2433E 7777..9 

24 11419N - 2483E .' 7'",(72.4 

I ' I · 
I ' 

I.. . 
25 1325N - 2524~1 7~~.4 

I 

8. '24. 

o 
5. 

22. 
37. 

,40. 

o 
4. 

29·5 

o 
'12. 
23· 
27· 

I 0 
113. 

5· 
22. 
37· 
40. 
43. 

4. I 
29•5'1' 

32~5 
I 

'! 
35. 1 

12, ! 
23. ! 
27 .. 1 

32" 

13'. I 30. 

". 11 -

Soil. 
Clay, cherty and limy 

sandstone. 

, Soil. 
Clay, cherty and limy 

sandstone" 

Soil. 
Clay J cher:~y and limy 

sandstone. 

l' Soil. 

6.'86 
4.04 

Clay, cherty and limy 
sandstone, • 

Soil. 
Clay, cherty and limy 

sandstone • 

Soil and sandy clay. 
'c'lay, cherty, and limy 

'sandstone. 

. Soil~ 
@lay and cherty ~sarids.tone ~ 
Cherty sandstone. ' 

Do •. 

'Cherty~limy sandstone. 

~ Soil. l Clay and cherty sandstone. 
1Trace.ooppe~, in Chert, Y 
I: sandstone." ~ , ' 
Ii Cherty-limy sandstone. 

Soil and clay. 
! Clay and cherty, siandstone • ' 
; Cherty sandstone. ' 
:Cherty .. limy sandstone. 
; I: . , • 
, . 

'S6il and sandy clay. 
I; Clay J cherty and. limy 
I sandstone. 



" 
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, Collar' . , .. ~, 1 
• ' !, I 

Role r , ' ~ Eleva..,~. ,Footage ' ~Percent r, '.,' ,,: , . , , ' 
~ ,No e'. COQrdinates 't1on-,. tt'. 1i~C>lll~ To",', : co~j:)ei" I . 'De'scr~on and, remarlts 

2q 132ll~' -!: ~499E "7783~5': '0' "':,2J5j, '. ',' 'IS611~', ...... . 

. 

" 2~5: 22':'I! ! Olay and 'cherty sandstone. 
I e2,~:.5. J?l •. I ~,.O~! Cherty sandstone, ' . ~.,.' .. 

: 34.·~ . 35 ~' '1, 3· ~6 I Fra~tured . cher~? san~tone It 
35. 14 .. ~ ... 5 ·5·90 { .' Do~ . 
42.5 48. , . 3.38 l' , Do. . 
48., , 153.( t . Do.' . 

I Soil' in ppen fissure. 
t, " 
ft ' . , 

. f Soil. . . i Clar, oherty arid limy' 
27 . l31qN ,- 2473E 7784~5 . '0, 

'2. 

28 1226N.. 2540E '.' 7792.8. ~o 

29 . .1222N .... 2515E 7793.0 0 
i2. 

••• :. J.,. 

30 l665N .- 3231E 7788.1 . 0 
2; 

30. 
)47 e. 

, ' 49 •. 

31 1814N .. 3098E 7787~9 ' 0 
4. 

32' 160BN - 3150E 7781.5 '0 
4. 

33 1568N .. 3179E 7782.5 0 

'3· 

34 1644N - 311BE 77081.3 ,0 
5. 

35 11980N .- 3747EI . 7801_;8 -0 
8. 

36 i1962N ~ 3764E h802.9 0 
I '2. I 

1329 

',.2'. ' 
'4o~ 

I 2. 
'1 35 • , 

2 •. 
'30 .' , 
47~ 
49. ' 
50.5 

4~ 
35. 

4. 
30. 

,3. 
30 • 

.5~ 
30 ... 

·8. 
,20. 
I . i 

I ~~:.! 
- 12 .. 

I. ' sandstone. 
/. 
p . 
!Soil. 
': Clay i o.herty arid limy 

sandstone. 

I Soil • 
IOlay, cherty and limy 
I sandstone~ 

1r:1 '°1 ' I oO~ • 
I Cherty sandstone~ 

1'.52 : Do~ 

. .55 r Do~ 
ICherty""limy' sandstone. 
f 
f Soil. I Clay, cherty and limy 

sandston'e. 
1 ' . 
I SOil., 
! Clay, cherty and ~imy 

sandstone. 

Soil. 
. Clay, cherty and limy 

sana.stone. 

Soil • 
\ Clay, cherty an<i limy 
I sandstone. 
I 
i ' 
I Soil and olay. 

' I Cherty and limy sandstone. 

I Soil. . '" . 
I' Clay;' ch~rty and' limy 
I sands tone '. 



R.I .• . 4.013 . 

. . ...... . Co~ar ... ·~~I·· ........... :·~··-,·:~~·t·:··,.·:... r " .. .. 
. ·H0l:e .... " '··:'·EJ-eva-, /.Footage .. /Pereerit· .'~ .' ,. . , 

No. Coord.i.nates tion, ft.IFrom. ... ·,To- leo e1."· Descri tion and remarks 
. 37 i 19 N ·'318J.E .' '18b5~:; . j 0 .,' 2, '! Soil. 

I '.' I 2.. ,10.,5/' ,\ Clay,. cherty and limy 
I i sandstone. 

! 

38 2118N'''' 3892E 7804',7" 0 2. ~'I 
2. 8. 

l 

I 
39 .2100N-3909E ,. 

I 

I 
I. 

. I 
40 2082N - 3927E I 

• . ! . 

i ,. 
, ! 

41 2064N'''' 3944EI 
. ·1· 

42· 2l36N - 3875E 

I. 
, I 

43 2154N... 3858E'! 
I 

44· 199BN - 3730E . 

. ! 
4512~16N' - 3713~i . ! 

I ;'.1 
'. I 

46 . \ 1879N .. - 3(67E I 
I I 

f ! 
I I 

1329 

8. .10, 

110. 122. I 
f' 'j 
I . I 

22. [ 25. ~ I 
I 5~ i 

1
10. I 1.25 

,12, I·t ~42 

1
18 

•. i 

7800.0 0 
2 • 

1
10, 

7798.3 I 0 

I 3· 
. 12. 

-- I 
'7796.0 I 0 

116 • 
i18. 
i 

11t 
f·22~ 

j , 

! 
! 
I 

I 
:3. " ~ 

,18. ! 
I 

20. : 
1 \ 
! 
; 2. 117. ' 
'20. 

:3 
,10. I 
! 13· I 
I . I 
,I ,2. I 
i 10. I 
i 12. I 
i . , 
I 3. j 

1
12

'.,1 113 • 
I ' 
1 16 •. I 
/
'18. I 
30. 

t 
I I 
; a 

• 97 

80i+. 
Clay and 'cherty sandstone. 
Trace copper in cherty 

sandstone. 
'Clay and limy-cherty 

sandstone. 
'Fractured·eherty ... sandy 

limestone. , 

Soil and sandy clay. 
Cherty sandstone. 

Do. 
Cherty-sandy limestone. 

Sbj.·l. 
Clay and cher~y sandstone. 

I Cherty-sandy limestone. 

I ' I Soil. . ' 
I Clay and cherty sandstone. 
I· Chert y.,. s andy limeetone, , 

Soil. 
Clay and. cherty sandstone. 
Cher:ty-sandy limestone. 

Soil. 
Clay and cherty "Sandstone. ' 

, " Cherty-sandy limestolle. 

Soil~ 
Clay and cherty sandstone. 
Cherty""sahdy liinestone. 

Soil. 
Clay ani cherty sandstolle. 
Cherty-sandy l:llnestone. 

Cherty ~andsto~e • 
Do. '" . 

Cherty-sandy limestorie. 
Fissure 23-29 feet .. · 



'., 

·I .. ~· 15. 

;····14 

. ~ 

)' 

C~~ifjX:> '. rf~~E;:;;:;:};:::. :':~ . 
. _ ·3~Q:~;,;.·:: 8~p:,tr~qe. co;r;>pe:r~ , .1 

. .·Clay· and clierty ~ands~Qne,.' 
..... L:I~~rtl~?~dYlime~t~r·· ... 

~ I SOl.l. ! .' . ; . 

.. . i8.0-21.0traoe copper. 
: IqJeiyandc.p.e.tty.~@,Q;~tone • 
. "",G'4~~tY.",#.~!:f~~iIi,~~~pp:f .';. . 
I~~~~' '1>1.. .. ' 

.,pJ,~y. 8J1~ cl).E;)~t.y,s.~q.aFone·f . 
~.'Oh.~rti~~~<ty" J4nies:to~~·~, 

,I i:J~ti.' :&\:>:' ::., .. tr, >Vl' : 
;' ,;;. Jt. ·1· Clay a.n~ 'cllerty ... SahdsF·one ~. 

'. f qh~l;ty"sandy ~illles~on,~:. 

,;,;~~II·"~!~~!!~~~~~andS~Ohe. 
• 09, Do. . .. " 

(~' .'J ;Che~ty':s'E£ .. 1-t&Y ')h;.imes:tone i . 
" ·1" '.' '.'. :: .,"', .... , '" , ' ... <".'.',... .•• ~<' .• ' I 

. \i: 1 E?oi~~,.,; , . . .' 
,iO~~rty.!~~~~tcu:e., .: 

",j ,;OlJ:~:i:\tY~;J:~~p.~· :l,un~'s.~p~e '.: 
I.: I· 

jSoil~ •. ' '.'. LI . 
I Clay and cherty. sands;tone. 

: ..... ; ~1,':Cl+~~tyB;~;~4t 'l~~~~~~~Q4e~L/ '. 

1 Bq5,l. i.:'.:. 1." . 

~, :. .. -. 

I Qlay exi,d . chertysandst9ne . 

'l::::~y.~~¥d,y ~~~Qtle~i . 

'1 diay and 'cherty. sanas:tone~· 
I. Ch.,e:r·ty~·~i~q.y ·1itt1~!~~,Pri~~~.!:; .. ' 
I .'. '.. .' ,', 

.1 Sot}.. ~Cl clay~. . . i 

. f Cherty: e,nd sandstofie~ 
I Cherty-sandy llmestcll,€3. 

~. 

) ~ . 

, / 
. ·1 

" 

""'. : 

':. 

,.\ 

" .. 

. :" -, . 



" 

,',04 f 

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

I.' ~ ..... I" '.. ' .~, 
" .",," J .. 1ft ,.-:,.' 

. "- . Collar. .. _., J. ': .. ,':.;'.:..: ;,., " . ~, .. ,::'/ ¥/';! ,~,1.~:.' 
Hole , f Eleif~.. j Footage. Percent' ':,.,,' .' 

Nb. coordin~teS1tion;, ft. ':F'r_<?m-\ To~ ,co];Jl>er Description and remarks 
58 4423N''t- '4547E rr885.1 0 ! 2. Soil. 

, ,', ", 2. I 6,., Cherty sandstone. 
6. +o~ .07 no. 

10. ~O. Ch~rty-se..ndy limestone. 

59 ',4447N .. 4'37E, :·.~7885'~'7 
. :.' .... 

o 
2~ 

16. 

2", . 
16-•. 
20. 

60 4470N - 4530E "1~84~8'/ 0 2', 
2. 1 +8.· 

18. ' 21~,· 

" 
... :'":' ,.I. \.. 

o 
2. 
4. 

15. 

o 
2. 

10. 
14. 

64 4568N ... 4704E ',7880.1 0 

I 
I 
I 
! 

65 I 4590N .... '4704E 

i . 
66 145201~ .. '472lE I . 

, I 
67 1461~ - 4690E 

# 'I~' 
t 
i 

I 
1329 ! 

2. 
10 

16. 
18. 
38. 

7878~4 0 
1. 
8. 

7880.7 ,0'-
2. 

15. 

7873.1 0 
2. 
6. 

- 15 ... 

Soil. 
Cherty sandstone • 
Cherty-ld.lD.y. limes tone. , 

Soil. 
Cherty sandstone. 
Cherty-saI?-dy'limestone. 

Soil, 
1~.02 Cherty sandstone. 

, Do. 

c '. 

Cherty-sariay 'lime;st'bne '. 

Soil. 
Cherty sandstone, 
Cherty-sandy, limesto~e. . ~ . . ~ 

Soil. 
Cherty sands,tone. 

42 "" ' 'Do,.::; I 

Cherty-sandy 1im~stone. 

.Soil. 
2.9l ICherty sfu!dstone. 
" ' ,1 Cherty sandsto.ne trace of 

, coppe'r.· . 
1',G.l~~t1tty sandstone.". 
ICherty sandstone and Clay. 
I Cherty-sandy limestone'. 
i 

Soil, 
Cherty seJ:\dstone. 
Cherty-sandy 1imeston~. 

I ' , 
I 

1180i1e 
. Cherty sandstone_ 
I Cherty-sandy limestone:_ 
'I ', .. 

I~~!~Y s~dstone. .. 
i Cherty-sandy limestone', 
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Hole I ,collar ,Elev.a,- 'Foota~ ! Percent I ' , ' 
No., Coordinates· tion t ft. ·From· ... · To-' copper.! Description and remarks 
68 466lN.. 488lE '. 1878.3 ,I 0 ,., .?! ' Soil. 

; ···.3. . 32. .OJ.ay and chertr sendstone. 
,.32.' 36.: .140herty sandstone,'. 
j 30. " ito • Clay and' cherty san<if:1tone. 
! 40, 42,., Cherty-sandy limeston~. 

. . i 

69 4682N ~ 4870E' 7877.3 "! 0 .~~, 2. 

70 .4638N ... - 4883E 

I :2. t 'lO~ 
lO. '18. 

7879.0~ 0 
I 2. 
! 18. I . , 

. '.,' 2. 
18. 
,27· 

11 4615N ... 4895E 7879.0 I 0 • 2.5' 
I 2~5. 19~ 
; 19... 24. , 

72 4955N: - 520BE. 7832.8 II' 0' -1}. 
113. 16-. 
i 16. · _ 40.5 

74 7140N - 7078E· 

.76 . 7129N ·7084E 

1'7 7226N - 7107E 

1329 

I 

7944.5 O· 2.5\ . ~ 

i 2.5 16. 
116 •. ,20. 
i ~ 

7944.9 I, '0 
i 2. 
i 4. 8. I I 8. .10'. . I 

/110. 20'. \" 
. 20. 24. 

7945~1 I b '3'. -l 
'I 3·. ~'I 
! 6. 16. I 

. ! 16 •.. 20. 
I 
I 

794~.7 i 0 4. 
! 4. 10. 
110., . '13. 
'113 e .' 17. 

17. 20. 

7945.3 I 0 2.5 

I 
2.5 l5· 

15. 20. 

- 16 -

. Soil. 
Clay andchel'ty sandstone. 
Cherty-sandy limestone. ' 

Soil • 
Clay and cherty sandstone. 
Cher~y-sandy limestone. 

SOil. 
Clay 'and' cherty sandstone. 
Cherty-sandy limeston~. 

80i,1 and clay" 
Cherty sandstone. 
Clay and cherty ... limy 

aandstone. 

Soil~ 

Cherty sandstone. 
Cherts-sandy limestone. 

Soil. 
Cherty sandstone. 

Do. 
Dd • 
Do. 

Cherty-sandy limestone. 

Soil •. 
Cherty sand.stone - trace 

copper .. 
Cherty .. sandstone.; 
Cherty-sandy limestone. 

Soil and sandstone. 
Cherty sandstone.~ 

Do. 
, Dei. 

Cherty~sandy limestone. 

80il. 
Chel,;-ty sandstone. 
Cherty·sandy limestone, 



'\ .. 

R.I. 4013 

,1/1 _;" .. ' Collar. :l, ,/!,' _ i", ' ' ' . 
Hole, . Eleva-, Fo,O.t;tse ,IIPercent,~-.. '.:~:::~:~7.', :,·: ... ,o!.":~~':'·~~""""''':',7 -\' 

N0.I_Q.9ord;iIl~tes tion z ft., Fr0D1-' To":, ';'c~2X~:--1 ' Des'cri,Etion and remarks 

78'7232N":'708;E79,45.3~ •• < Il~: I <I ~:~; ~laYaJ:ld ilhert;', 
t ': . 'I sa.ndstone. 

15" ! 17 • " !. . I Cherty-sandy limestone. 

79 . 'i221N:";~:' 7131E 7945 ~3 'I' 0 12. ! "sail. ; 
. " ' '2 • I ;14 • I' Sru:d~' clE3,Y, and chert.y :' 

'I" .' .. ' sandstone,. 
" ; 14. ,16.., Cherty"'senQ,y limestone. 

i ',ii : 

80 6929N ~ '706lE 7~46.'2 0 L 2.5: :' 
2.5 1:20.: L 

20. IQ5.,"', 

81 6923N - 7085E 

J 

8216917~-' 7110E 7945~:6, 
.'" 

I 
I 

83 ~167 42~ · ~: <6965E I 7~,45~ 7 

o 
2. 
8. 

17· 

,0 
2. 

4. 
20. 

0 
2. 

17. '.,j, "I, 
~. 1,,6758N - 694/j]: I 7944.9 0 

I I', I ~. 
i, ' 14. 

85 i6726N - 6985E , ~946'5 I 0 I ! ' 2,. 

'Ii' ": ': I l~: 
16. 

I ' 
86. j'671lli.' ;~'7004E,i7947.3 

j "{'" ' 
r \ .. 
r 

1329 

o 
2. 

114 • 

, " 

2, 
8~,.: 

,II., 
25.' 

I, 2'·.' 

I 4. 
20·,. 

1

23
• 

I 2. 
!11." 
120~"-

,I 

- 17 -

1 Soil, " 
. Cherty s~dstone .,' :' : I ChertY"'S~dY limestone'. 

; Soi;t. , 
Cherty sandstone. 

1,".29 { Do. 
,,29' Do. 

. , 

; Fissure 21-25 feet. 

'ISOiL' ",' '" 

, ,Trace copper in cherty 
I sandstone. 

"1'C'nerty sandstone." ': 
: ICherty~sandy limestone • 
: I 
, iSoil. 
, \Cherty sandstone. ," ' 
~ ! Cherty-sandy limestone. 

. !80i~. 
I Cherty sandstone .;,' " 

" I Cherty-sandy limest'one. 
I 

!SOil. 
, 1 Cher~t,y sandstone" 

..,24! Do. 
, j Do~ 

!Cherty-sandy limestone. 
: }::. . '. , . , , 

;Soi1. 
ICherty sandstone. 
I Cherty-sandy limestone. 



R.I. ~013 ; 

--'t'----.~ C!("l'1::--'::':-~-''''---.. --,----""'-..,.....----~, --'" 
Hole l~ Eleva: .. ; "., ~6otage . Pe~cent 
..... N;:o~.~~C~oo.;:.::r;...:d==i;:.::n;;;a,;:.;.te;;;:s:...._..il__=t.:.l.;::.:on~:,L.·. ~.f.:::.t~~.~F::..:r:..;:o.~m~;,.·~T:.;o;:... .. _......:..co.-.)PIW5'P ~.e;.;;;.r_. +---..;;:D;;.,;· e;;;;.s·,.fW;.cri~~.9l:l. arid- r;.emarks .. 

87 6719N .. 6995:m:, 79.,46;9" o. ·2.. Soil. 
2. 4.;' Cherty sandstone. 
4. 8. 1.79 Do. 
8. iO. I Do •. 

10. 15. Cherty··sandy limestone· " 

. .. \. " . .~ .. I: .. 

88 720BN - 7268E' .7.934-.6: 0 2. 
12 .•. 
,16. 

I .," 
tSOil • 

.. ,: '. 2. 
12. 

i 

89 7230N· ~ ·72.,6E' 7935.:7 ; 0 2,. 

91 7297N... 7444]; .n.,. 7921. 7 

-
92 7342N. - ,742J.E, 7~24 .. 4· 

93 7386N - 7399E· :7926~6 

94 7279N. ~ 7464E 

95 7252N ~ 7466E 7918.0 

97 7548N .. 7148E 7944.7 

1329 

2. 
'14. 

l4 •. 
17. 

o 2. 
2 .•. · .15,. 

15 .• :' . 21 .• 

o 
'''2. 
15. 

o 
2. 

16. 

•••• 4 

2.' 
15.· 
20. 

2 .• 
15.· 

120. 

I I 2 •. 
16. 
. 19. 

2·5· 
17.. I 
20. 

o 
2. 

16. 

o 
2. 

20. 

2. 
17· 
20. 

2. 
16. 
25 •. 

, 2. 

120 • 
125 • 

I 

- ,18 -

': ',Cherty sandstone.' 
Cherty-s.ap.dy limes tone. 

Soil. 
.., Che~ty aandstone. 

Cherty-sandy limestone. 

·Js~i~. 
.' . · . I Cherty sandstone. 

~ I Cherty-sandy limestone. 

Soil. 
Cherty .. sandstbn.e. .. 

.. CherjiY·sandy limestone. 

.Soil. 
Cherty sandstone. 
Cherty-sandy limestone. 

6'oil. 
Cherty sandstone. 
Cherty-sandy limestone • 

. Soil. 

jCherty sandstone. 
Cnerty-sandy limestone. 

Soil. 
Cherty sandstone. 
Che::t.'ty-sandy limestone. 

Soil. 
I Che~ty sartdstone. 
Cherty-sandy limestone, 

Soil. 
Cherty sandstone. 

ICherty-sandY limestone. 

..I" 

" 



"R.I.~ 4013 
. .'. ~. .. . . '. . . 

~~r·b6~~~~~ t~~;~:~f 1~:~r~';~~~;:~tl·so~,··~~or~~tibn···~d···remark8 
: . , ,', " 2. 18.: '.'., 'Oherty sandstone. 

' , '. " ' 18. 20 ~' . I Cherty-sandy limestone. 

99 7516N ~ 7-l87E 7944.1 0 2. I Soil.. '. : · 
2. '15., Cherty sandstone. 

15. ' 20... Chel~ty"sandy limestone. 

lob 7500N- 7206E 7944.'.5 I 0 
• c'", .. ' i 3. 

117. 

101 7535N ~ 7215E 7944~3 '0,' 

103 

:7919 .• '8 

o 
I 6. 

1

25
-

129. 
I 
I 0 I 110. .... . . li~: 

105 8lf3'~ ~64'70EJ .1908.6 .. 0 

l-
I ' . 

106 8202N:- 6454E j .. 7906.0 ,0 

I' .. I 

I, . I 
I ;30 • 

I 
,I f 

.107 822lN ~ 6439E l. 7905.0! d 

" 2. 
I '. ' 25. 
I' 

D" ' 
:1? ~. 
:20. 

,2. 
'11~: 
'20' •. . 
:14." 
: 17·, 
:,20. 

;, , I 
6:,.. I 

"

S·l '.';, ' . "on:.. , .. ,'. , .. ' 
I Cherty sandstone. 
I Oherty-sandy limestone. 

Soil. . j. 
Cherty Sandstone. 
Cherty-sandy limestone. 

I Soil and sandy Clay •. : . , I Cherty sandstone.' 
I Cherty-sandy 1imeston~. 

2~ •. I .' .:: 
29· I 

I Soil· and sandy· clay. 
!Cherty sandstone. 
'/' Trace copper- in oherty 
I, sMdstone. 

1
36

• I 

1
10.' ·1' 
14. 
l@. 
20. 

2:. . 

, 33· 
3.8· 
40. 

, I 

Cherty-sandy limestone. 

I Soil and sandy clay. ' 
.87 I. Cherty sandstone~ , 

Gher.ty-lilny sandstone. 
Cherty-sandy limestone. 

Soil. 
Clay and cherty sandstone_, 

.10 I,·~~a~, ~~ertY~S~dY li~es_tone .. 

Soil. 
Sandy clay and cherty 

sandstone •. 
Clay and cherty~s~ldy 
"ij,mestone'. ' , 

Soil. 2., j 
25~. ," /' 1- Sandy clay and cherty 

".29: •.. 
. sandstone ~ . , 

I 
Clay and cherty sandy 

, limeetone. .. ( 

'. - 19··-



. ,'~ 
;f '.'" 

112 

116 

1329 

, ! 

i~;i~~ .0 2 •. 
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121 . ~6Q2N - 6490E 7923 .0 Ci r 2. . ...... . 

. i . 2~' ,~~. 

122 116;23~-.628lE 17917 .0 I 0/ I, 4", 
4 .35~· 

. :1, 35.40; 

i .. 
123 J653~~- 6275E '7916.7 0 

: ~ 3 
.. '1 18: 

. I 

124 6550N .. 6~69E 7916.,51 0 
j '/.. I 3· 

:1' . 114. 
I \ "I 

,I I 

125 .6509N .. ~ 62.,&r.E.·'·11.79l6~5 I 0 ., .', I 2. 

'Ii .. ' ! 12·5 
, " , . i 

" .. '. ,'.:' . ,. .' '. 'I 

126 I 6495N - 6293E! '7916.2 i' 0 , I ,..!.' l 2. 

I
', ./ . , 18. 

127, 6480~ - 6~97E I" ;915.91 0 

.. , .... ..... il~: 
128 I 6466N - 6102E I', '7916.1 " 0 

I 
. I ! 1 

I . 0 

.- ..', !.., 1 14 . 

. I /22. 
1329 r 

2~ ; 
12.'5 
1,5. 

2. 
18. 
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1. 
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1
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25. 
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Soil. 
'Cherty sandstone. 
,Cherty..-sandy limestone. 

Soil. ' 
Clay 'and cherty sand~tone'. 
Clay and cherty-sandy 

limestone. 
I . 
'Soil. ' 
Clay and cherty sandstone. 
Clay, cherty-sandy lim~stone • 

I
SOil.· .. "' '." 

,Clay and cherty sandstone. , I Clay and cherty"sandy 
, ,limestop.6,. .' , 

, Soil. 
, Clay and cherty sandstone • 
. ' 'l·C1a,y:al1d., ,?he:r.tY~~:Lmy. .', 

I saridstone • ", 
I 
180i1. . I Clay'" arid:; 'cher.ty sandStone e' 

iCherty-sandy limestone. 

Is' .'1 ,I 0:J..';.. , 
I Cherty sandstone;. 
iCherty·sandy limestone. 
f • 
I 

;Soi1. 
ICherty sandstone. 
ICherty-clayey sandstone. 
, .§> 
ICherty-sandY l~mestone. 



~;~~'.~ .'~~l;~~ 
. ,', .f, .•.. r: 

130 

131 

.1;6 

0, I 

1. 
16'~ . 

::0 

~: 
8~ I 

. ·12,.:, 
i8'~" 

16~'<': 
20. 

of. • .... ~ ,.. .. ~ • 

\' .. ,. 
; -' 

i. ," '.: . . . t ", : .' ~ - '. \. 

@~t.;~,y ,.' ':r-11:L\:{~;id ':, .YT~{\;"(:;?~ l:i~~:LL 
9+4y : an.dt, c1+~riiY' :s~~t?l1e: ~ , 
Cherty-s~dy ~imestcr!1e~, 
, : .. ,; J" :. \" ; 

":~P;h~t;:, ·trf,u?,;}6,.~." - 1 . 

'Ch~rty s&ndSt9ne. 
" Do ~i '. '. r 

ci~y Sllcl. /, cherty J sa;n~stpne. 
Cl:1erty-~andy lirA~~tone~ 
:, . . -," - ' 

. !i : ~ 

" , ::Soirl~.;' "(-" ',';,) , 
'. :Chel;;Y ~andston~ 11 . , 

(}h~l'ty .. ~,andy limestone!. 
"', . 

, . 
.;. ~B~(::(:):i:::l::) f 

Cherty sandstone. 
Cherti~~andy ·lim~stone!. 

~. , 

j ••• 

"'VJ'.LV·~ ,"';>"\0 .'",V: ~~4.EfPpr.;e ~.':\);) ;;li\ : .. 

. ':. "$and:Y'~'llmE),si'6ne;. 

SOi~'L ", '. ' l 
. Cl:lerty~a:ndstolile • , 

,Che:6ty ... ~a.ri.a~ limestone:, 
: 6 dL~:~Y' I' ~m:::i~:~~~;d .r.'(Ji{<;::t',: : 
Soil.. '. '" 
qherty ~andstol1-e',"" . i. 
OheptY"~andy lime~ton~~ . " . ., 
Clay arid charty .. sands-tiona.' 
Che:tlty :S~dstoI).e., ';. 
: > (': .L ;;': \Do;. :.{;"',),L:\ :,;,' 

.' . Do:,. 
:', Cherty-,~andy limes~on~. 

~ 

. ·1.t .~ 



'-'! 

. I ., Collar .1 . ,. 
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140 (6003N. - 5635E 7921.0 

I. I 1~: 
I . 

141 1594111 ~ 54.03E 7920.5 0 

I 2. 
I 20 •. 

142 15956N ~ 5398H: . 7921.0 ~.~ 

I 

2·, 
20.. 
22. 

1. 
--,5. 
16. 

143 15970N .. 5394E 7921.3 0 2. 

I ( 2. 1
16

: I 

144 15936N - 521lE 7918.0 0 I' 2. I 2. . 16. 
16, I 18. 
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2. 

16. 

o· 
1. 

14. 

7915.7 0 
16. 

149 
I - I 
15893N- 5091E I· .7915.7 

I I 

o 
2. 

150 
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12122N - 251715 I 
I . I 
- I 

. 1951N -. 2463E I 

152 I 
II 

Il724N ~ 2335E I 

I . I 

I 
I 
t 

~. ! 

7778.2 

7768.8 

7752.9 

1
16• 
I 0 

I 
6. 

20. 

I 0 

I 112. 
I 

1
0 

! 5. 
110. I . 
,20. 
i 

135 . 
155 • 
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I 2. 
16. 
:).8. 

2. 

1
16• 

I 18. 

I i. II 

114 •. 
j18. 'I 
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1

16. I 
. 18~ I 

I 
I 2. I 

1
16• I 

I 18. I 
6. 

'I 20. t 

25. I 
I 
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24. I 

I 
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l Ib. ! 

I 
1 20~ 

i 35. 
l 55. 
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Percent 
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Descril)tion .and remarks 
,Soil. 
I Clay and cherty sandstone. 
I Cherty-sandy limestone. ! . 
I 

ISoil. 
'Cherty sandstone. 
Ilc~ertY-SandY limestone •. 

Fll1. < • 

3.09 I Cherty sandstone. 

1.19 
.41 

I Cherty and limy sandstone. 

ISOil~ 
,IClay, cherty and limy 

- sandstone. 

1 Soil, 

I
C.lay &~dc~erty sandstone. 
Cherty-sandy limestone. 

i 

ISOil. 
fCherty sBndstone. 
iChe:r:-ty-sandy limestone. 

ISOil. 
I I Cherty sandstone. . 
I Cherty-sandy limestone • 

1]'111. . 
I Cherty sanclstone. \ 

. ICherty-sru~dY limestone. 

,Che~ty sandstone. 
I Cherty-sandy limestone • 
i , 
i 
!Fil1. . 
ICherty sandstone. 
I 

lChe!ty-sandy limestone. 

I
I Sandy ~lay. 
,Clay and cherty sandstone. 
ICherty-limy sandstone. 
! 
I . 
ISandy clay and cherty 
I sandstone. . 
ICherty-limy sandstone. 
I· . 
Ilcherty sandstone. 

. Do. 
I Do. 
: Cherty-limy sandstone. 
!Clay and cherty-limy sandstone. 
lCherty"'!limy sandstone. 
i 
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November 1948 

r ....... -.. ' . "--~--"~-'--'."-

RYAN, Vinoent M. / 
Grand Canyon Route 
J'aoobs Lake, ArPi3sna ~ 
~e...o ... ~~ 

9-13-43 

See APEX KAIBAB ACCESS ROAD - Re road survey. 
See PETOsKY GROUP - Re Engineer's Report 

SEP 13 1944 

9-24-43 



APEX GROUP COCONINO COUNTY 

Interview with V~rgi1 Denning 

Virgil Denning reported that one part of the Apex Group is owned by Ro Wo Whiting, 
Box 247, Holbrook (Ensign and Buster claims) and remaining part is owned by Ed Hatch, 

..Ft" Fredonia (Arizona Gem, Paupers Dream, Millsite, Upright and Mugwump Claims). 
Denning obtained this in information from the County Recorder of Coconino Count yo 
Denning has run into a problem there, where the surface rights are apparently owned 
by, one party and the mineral rights by others. 
Memo LAS 4-17-63 

Mro Denning was in the office - he has been to Fredonia and talked with Mr. Hatch 
... J" who owns both the surface and minerals on the claims*but he is not interested in 

",<""'J\.~ leasing them for mining. Seems to feel the oil and gas drilling will be more profitable 
to him. Mr. Whiting also has both the surface and minerals in his claims according 
to all information available to Mr. Denning. 

* In which Mro Denning was interested LP 5-2-63 

Interviewed Mr. ¥ Denning, at Jacobs Ifake, learned he never worked the claims that 
he had trouble with the forestry overo Instead he got a lease from Ed Hatch of Fredonia 
on part of the Apex Groupo At the time of visit Mr. Denning was getting ready to move 
back to Yumao Memo EGW WR 9-17-63 

US Forest Service acquires by exchange M.S. #1655 consisting of 98.03 acres. (lette~ from 
Ariz. State Office, Joe Fallini, April 26, 1972) 

Jerry Irvin called for information on the Petoskey claim status in Coconino County near 
Jacob Lake. He was brought up-to-date. Hal Susie, USBLM, called regarding the Petoskey 
group of patented claims which the Page Land & Cattle Company have traded to the BLM 
or U.S.- Forest Service for other lands. Due to some false statements made in the Forest 
Service application to the BLM for withdrawal, it was suggested that our office raise an 
objection to the withdrawal. Mr. Graham of Computing Associates was called and a sugges­
tion was made that his client also raise an objection to the withdrawal application. 
GW WR 7 /13 /72 

Went to the BLM office to research documents regarding the petoskey claims near Jacob 
Lake, then wrote a letter to Mr. Fallini, State Director of the USBLM objecting to the 
Forest Service application for withdrawal of the land from mineral entry. GW WR 7/14/72 

See: Dept. of Interior, Bureau of Mines, War Minerals Report, #453, (Nov. 19~2) 8 pages. 
5/3/77 a.p. ' 



PETOSKEY, KAIBAB, MACKIN CLAIMS COCONINO COUNTY 

Interviewed Budge Porrit, employee at the Jacobs Lake Resorto He reported that the 
patented Jacobs Lake property formerly Apex Mining Co. (Petoskey, Kaibab, Mackin' 
Claim groups) has been sold to an individual for non-mining purposes. 
TPL WR 5-19-59 
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M1'" .. George Vl. Adams 
1124 ~I. N'" Van Nuys Building 
210 Wast 7th Street 
.L.os Angeles, California' 

. :; ..... ~ .'.~ d<; 
". ~ , •• : • • JoJ :-

/-

) . 

October 22, 1943 

.Many. thanks for your let"tt!)!" of October 20.. I have note¢/< oar(3:t'ully ;' ';)Tour 
remarks and. whereas! llav£-J not ma~e tln intetlsive ex.al'l1ination 01' the sandstone 

.CO]lOOl" ill-the 'Vicdn1ty oJ' J"aQo'bs Lt).ko t r V.jHS d·n.ol}~ of the groups, lLamely~ the 
• ~I ~ '~i: ~-r.",.. . . ": • 

~ Mackinulld the' Petosky now being ope:rfated by the"A,pe:x: Mining Oompany in companY . 
with Mr • .A~ Co l\Jebel~E~r oi" the War Production Board a.nd l~rll V,. M4l R~an; SUperill'Cendent. 

The ores l1re of highsl" G};"H.,le than the occur];'enoe on the Whi te Mesa' which 
is thep:r~oper'ty owned by the Marclu..u. Oompany aTh.e occurrences seGm to be more' 
looalized thall on t,he lIhi te Mesa but the g(~).n<3ral type of ore occurrenoe seems 
qui 'be similar. 'l'heMa.rdu..Yl OorapeuW' of San FranCisco has devl--110'ped a dry o()n~en­
trating .:p:rocess wherein. the ore j.B diain'tex'gra'ted gently a.nd in doing this the 
copper minerals which Till ·the interstices between the sa.l1dstor~e g:c'ainsl/ is 
lib6l:"uted in the form o:f fine powder which is l"'eadily· ooncentrated by'a controlled' 

vacuUm treatment. Mr.o 0. -li' .. Ma.rvin, who is located on the property and can be 
reached" 'by lO.ail at 'The Gap via. C~(~ronJ. Arizon.a. ha.s developed this ·process and 
I WQuld suggest "that you Bubmi t to 'hiul a typical s~uuple of the .ore and discuss 
'wi th him h(.)w it wOt.l1.d respond to the treatment of the or~~s ,on his property",' The 
low cost of ·treatment of the Whi te" Mesa Ores makes it very attraotive for 
post ';\Tar work. I 'believe the t.luestion of' t:reatlng the J'aoobs Lake o're is well 
vlorthy of your investigation-. 

JSC:JF:S 

Yours very truly, 

J It s~ C·uupal 
D~r{~otor 
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LAW OFFICES 

ADAMS ~ ADAMS 

GEORGE W. ADAMS LOS ANGELES 

JOHN Q.ADAMS TRINITY 0047 

October 20, 1943 

Mr. J. s. Coupal, Director 
Arizona Department of Mineral Resourc~s, 
Phoenix, Arizona. 

way. 

Our attention has been called to the clipping from Los 
Angeles Times, which I am herewith enclosing. The fact seems to 
be however that the Wiseman-Mudd organization has abandoned its 
lease ( am so informed by Mr. Phillip Wiseman) for the reason that 
the copper ore has been found to be of too low grade to enable these 
interests to operate at a profit. 

Of course we regret that their tests have shown up so 
unfavorable Gif it is a fact). Nevertheless the officiers of our 
own company ,/uni ted Metals corporation, are much interested( in the 
statement attributed to yourself, liE ~e enclosed clipping, to the 
effect that much copper can be pro43:0'Cted from these pa.rticular de­
posits with relatively low expenditures in cost of production, etc. 

We therefore take .,i t for granted that you, as an Arizona 
official, have intimate knowledge of our particular property; and 
we would like to have an expression from you at this time as to how 
you would Hclassifylf this. JACOBS LAKE (Kaibab Forest) property. 
Have you ever make a personal examination of it?' What method of 
handling the ore do you recommend (we are shipping direct to smelter, 
and the ore runs from 6%. to 8% copper.') Why should there be-so great 
a difference between our property and that covered by the Wiseman-Mudd 
lease, as to the copper content of the ore? 

Our engineer's report states that at least one and one­
quarter million' tons of ore" are available on our sa,id property: 
Quite extensive examinations were made at different times, through 
excavations, trenches, etc., but no core or churn drilling test has 
been made 0 

It goes without saying, Mr. Coupal, that we do not wish 
to impose upon you or take your valuable time, in this matter, so 
please consider our inquiries as being made solely for the purpose of 
having a brief opinion, and possibly some adviee, from you as to the 



Mro J. S. Coupal, October 20, 1943. Page 2. 

actual extent of this sedimentary copper deposit and as to the 
best method of handling the ore (shipping direct to smelter or 
treating same on the ground). 

·GWA:S 
Enel 

Thanking you in advance, I am 
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WAR PRODUCTION BOARD 

WASHINGTON, D. c. 

OCtober 1, 1943 

lIr. J. S. Coupal 
Director 
Department of Mineral Resources 
413 Home Btdlders Building 
Pheenu, Arizona 

Dear Mr. Coupal:-

IN REPLY REFER TO: 

. Your repert. em the ,,~etosky' Group" Under date 
of Septeaber 24, 1943 has be_received and is very 

aueh appreciated. This report 1s excenent support 
·ot eur recOlIIIenc:latiOB that an access road be constructed 
quickly to the Kaibab Vine. 

Incidently, I today sent Charlie Willis a_e 
correspondence regard1ng this road which you ma,. liailt· 
to read. . 

CordiallY yours, 

L1nD Herse,. 
Assistant Chief 
. Primary' Productioa Branch 
Copper ·D1nsioa 



MEMORANDUM 

To: John H. Jett, Director 
From: Mike-Greeley, Field Engineer.C:~ 
Subject: Apex copper property, Jacobs ~ake area, Coconino Co., AZ. 

Date: October 12, 1978 

A conversation on July 6, 1978, with Mr. Dennis Lund of the Kaibab National 
Forest supervisor's office in Williams, AZ., provided the following information 
concerning mineral rights on the Apex property. 

1. The U.S. Forest Service acquired on Oct. 28, 1952, via land exchange, title 
to land of the Mackin (Makin) Group including the following claims: Mackin, 
Mackin No.1, Ray, Ray No.1, Shorty Ditto, Kennedy, Copper Consolidated, 
Pigeon, Grant, and Hawk. Minerals are reserved by the U.S. Metals Corp. 
until Jan. 26, 2000. 

2. The U.S. Forest Service acquired on May 7, 1965, title to land of the 
Petoskey Group via Mr. R. W. Whiting (?) through land exchange .. Claims in­
cluded are the Buster and Ensign. Mineral rights are reserved by the U.S. 
Metals Corp. until Jan. 26, 2000. 

3. The U.S. Forest Service acquired on July 1, 1971, title to land of the 
Petoskey Group via Mr. R. W. Whiting (?) through land exchange. Claims in­
cluded are the Mugwump, PauperIs Dream, Arizona Jim, and Mil1site. Mineral 
rights are reserved by the United States Government. There is some question 
about who reserves the oil and gas rights; these rights may belong to the 
U.S. Metals Corp. until Jan. 26, 2000. 

The Arizona Corporation Commission informed me that the charter of a United 
States Metals Corp. was revoked on Sept. 25, 1959. 
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Petoskey 
Mine' ~ Mines 

I)EPARTMENT OF M'lN'ERAL RESOURcfC:S 
STATE OF ARIZONA IT":"';">~""'" '''''''""", 

FIELD ENGINEERS REPORT . ~I 

Date June 8, 19,6 J j 
i:l 

District Kiabab Engineer Mark Gemmilib"""""7. 

Subject: Present activity 

Petoskey, / 
A group of 5 patented claims know~/as the ~ Mines, locaj§~d about 5~ 
miles southwest of Jacob Lake' is/tbeing operated by the J acobvtake Mining Co. 
Jacobs Lake, Arizona. John F. H6wland heads the operation andVVernon Davis 
is Engineer in charge. 

The mineral is copper and in irregular fissures which seem to be more or less 
vertical and cut the flat lying beds of lime and lime sandstone. In places 
the fissures are as wide as 25 or 30 feet and consist of silicmnas cherty 
material in which the ore is formed. It has always been thought that all of 
copper minerals in the ore were secondary. H~tever recent.work has' exposed 

. some specimans of Chalcopyrite. Consequently the operators expect do some pros~ 
pecting at depth. 

Dur~ng the World War 11 about 5,000 tons of ore was mined and shipped to 
Smelters. The ore averaged around 6 $ copper with no other pay mineral. 
Some wa.s hauled to Marysville, Utah for shipme,nt to Salt Lake Smelters and 
some to Flagsta.ff for shipment to Clarkdale.' 

Present operators have recntly shipped about 400 tons to Salt Lake. This ore 
averaged about 5%~opper. They plan to make their next shipments to Arizona 
Smelters to determine which is best. 

I 

'Mr. Davis stated that drilling had proven about 10,000 tons of 5 % ore, which 
thw intend to mine innnediately. They also plan contirnhed exploration work. 

The property is well equipped with suitable machinery. 
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Mine JApex 

District Warn Springs 

Subject: Present Status 

"Ot..~ARTMENTOF MINERALRESOUFtv:ES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

.~ .• .j 

Date Sept. 20, 1954 
\ 

Engineer Mark Gemmill 

"It" 
The property is well described in Bureau of Mines Bul1i ten R. L. 4013 
which gives information of drilling operations carried on bll the Bureau in ' 
1944. 

The property has been idle for some time past although there are reports from 
time to time that it will put in operation again. 



Mine 

District 

Subject: 

'" 

PIi~TOS1tY GROUP 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date September 24. 1943 

18,oobs Lake, CO,oonino OountY' Engineer J' • S. Coupal 

Aooess Road 

OBJECTs The object ot this examination was to d.termine the feasibi11ty of 
end tho justifioation for an aooeS8 road, applied tor by the Apex Mining', 
Company on the PetoBky group or mining claims. 

F~OPERl!1 !he Apex Mining Company. a limited partnership ot wh10h B. W. 
Petterson. 1828 Liberty Bank Building, Buttalo. New York. ttl the major interest. 
and v. M. Ryan, 11lo0DS Lake, Cooonino Count" Arizona, Superintendent. holds 
lease end option on the Mackin and Petosky groups ot mining cl~lm8 located ' 
at Jaooba Lake, Alt1zona. ' 

This'l, company operated the Apex, Mine El,t St. George, Utah. end efter e.x.tensi ve 
developm(~nt and exploratory work olos$d. down thr::rt operation end took over 
the Maokin and. Petoaky groups a.t Jacobs Lake, continuing to operate under 
the same name. An R.F.C. development loan of $30,000 hud. been approved on 
the Apex Mine atBt. George. Uta.h, but was doclined 'when explora'ory work 
did not show it was Justified. 

MI~EOPERA,TIONSS The major work to date he,s been done on the Mackin group, 
trom which 2,000 tona of highly silioeous oopper ore bas been sb.l1Jped. Part 
ot this ore WI18 shipped to the smelter at Ga.rfield, Utah, anci part to the 
smelter at Clarkdale. Arizona. 

A new ore body is now being opened up on tUlothar olaim on tho Maokin group 
and preliminHry work' hE1S been sta.rted on the major sJlowlug on the Petosky 

,,,rOUl)' 

The deposits ocour olose to the surfaoe and are mined by open out methods. 

OJtE .BODl¥:!' The ore body from wbloh the 2,000 tons have been recently shipped 
oocurs on the orest ot a gentle hogb~ck or synoline in limestone. The mined 
area 1$ e. long open cu't 700 feet in iengbh, 12 to 40 i-eet tn width end from 
2 to 12 teet in thlcknasa. The oOn1s"na:r~oltll ore 1s 11m! ted to theae (lim$us1ons 
Ul1der present COlldl tiona anrl ta.pers otf into, lower gra.de ore or of' widths ' 
too narrow to mine end bo'ttoms on a. limestone bed. Some' select! ve work is 
done as the ore oocurs in kidneys and a amall amount of waste 'is thus 
ellmlu~ted.. 

The ore body mentioned ha,s been, abandoned and new work sterted on a nearby' , 
claim. The ne~R ore shows a 'width of 15 to :to teet, where opened" e. thickneJJ." 
of 4 to 6 feet and the out 1s about :;0 fee1J in length. Extonsiotisot the ' 
oro in other dimensions have not as yet been determined as the ore ie just 
bolnt~ opened up. 

F.E.TOSKY VlORKINGS, The major oro bocly exposed in the group is the one to which 
the aooess rond is desired. 

. ,,~ 



PA'TOSKY GROUP -2- September 24.1943. 

The ore occurs in a similar hogbaok as the ooourrenoes on the Maakin group, 
although this ore body is in sandstone ruther than in limestone. 

There is an open pit from previous workings exposing an ore zone 40 to SO teet 
in width, and a thickness to the floor of the pit of' trom 6 to.S·feet. At one 
edge of the pit a shuft, olaimed to be 50 feet in depth, ie partia.lly filled 
with muck to a polnt about 20 feet below the surface. At 20 foot depth 18 to 
20 inohes of IS percent copper is reported. There is about 3 teet of over­
burden on be.rren silioified lime at the collar of sheft and the balanae of 
th$ shaft is reported as 3 to , peroent COPJJer. 

The walls ot the open pit show from J to 6 feet of ore under the overburden 
whioh varies from 1. to 3 feet ill thiokness and the floor of the out shows ore • .. . ' . 

From the limf ted development work 011 this ore body n.o estimate of the tonnage 
to be expected can be made. 

It 1s my opiniotl, hOvVErver, that development will open up suffioient ore to 
justify the normal expend1 ture tor the aoceSB roe.d • 

.!!Q!l;Q1 The present rond from the Petosky workings to the ore bin hIlS several ~, 
yards of 27 peroent grade road and is impractica.l for hauling. The proposed 
road from the workings to the ore bin is 7.000 feet. ot this 7,000 feet, 
3,500 teet will re1.uire a small amount of aide hill rock work and the major 
part call 'be handled by ripper a.nd bulldozer. The other 3.500 feet \~lll be 
on a 300 side hill and can ell be m~lde by bulldozer. A rough alignment 
indica:taa a 5 peroent grade can be maintained. In add! tion to the 7,000 
feat of new road 2.1 miles of old road should be improved end graveled. 
Slight realignment can be made to improve tho road, draina.ge should be pro-
Tided and n hea.vy surfacing of gravel placed. . 

There is a gravel pi t·a.vl:l11abls, 0.9 miles from the highway end of tho 2.1 
miles of road to the ore bin. 

The cost or road is estimated at about $9.000. 

E~iUI:pfIjm'lT: The com:pany has n No. 7 bulldoz,er eomewl:st out of replar an(l too 
light for the has.vy road work -rELl1.11red. The 'pi t work 13Uri londing 1$ dona by 
a 1/2 yard gasoliue driven Shovel which is on the job under contra.ct. Tho 
hauling is also oontraoted. In flddltlon, the company hea a portable oompressor, 
rock drills •. wagon drill. full shop and repair equipment. assay offioe and 
light truoks. 

REPORTS: The property has been examined and reported on by B. S. Butler of 
Tucson, Arizona. for the U. 8. Qe~logical Survey_ 

ACCESS ItOi'll) APPLICATION I Application for the access roa.d has not followed the 
orthodox pl~oaedure. O~ntacta have been made by the opera.tor with the Grazing 
Servioe, the Publio Roads Administration and the BUl~eatl of Mines.: but I balieve. 
the presoribed routine of filing application disregarded. 



PETOSKY GROUP September 24. 1943 

On instruotionu from W.P.B. at Washington. D. C •• A. C. Nebok,~r, Teohnical 
Advinor for the \"1.1'.£. at Pboe!.llx. Arizona .• and j. S. Coupal. Dtreotor of' the 
Department of Mineral Resouroes, exrun.lned the property end. proposed road on 
SeptEm1ber 21, 1943. 

~~l The ora is h,t6h11 silioeous end is n,eaded qt the copper omelters. 
A 23.' nent pel" pound p ~oo of oopper has been grnnted by the quota Oomm:lttee 
to make it possible to aul the ore9 to the ftl'nelters. ' 

The Jacobs L~lke area hAS' a heavy enO'f1 fo.ll and in order to get out ear17 
plwoduotlon d1reot nction should be tP.'lken on this uOC~$8 l-oe,d. 

,c· 



'0 80USoo.;ten· 
',t~'/':'rhe':el~!?:tiOllo:t-theP1ate:8U la6~OOO '108,000'.:' ,'. '.' .. ' . : 

'. ·:·t;;·;:·:;;.::\-~e:·is~ruct.ur(l:1.·s.;:5hQ~llb:T;h8lte~t.'·P.lul~ . ~J¥l' bl"~hfJq~n: •.. ~e .5QQ' 
otAubr~:r·)1~eDtOne .. lnundQr13·lnb:"1,OOO' o!red snndBtOn,,·~·,.~o"~ta1n.:Hasa. 
cut .·b:rthetaultauiCanyonDhcr;;s no .t1inorali~ad veins 'orrninaxatil1zut10ll above . 
the :Pro..;..t:~~~iun.AllpalaOJOl0 s tratsss shcrr.n in tho !nultand can/Oll are b~rren 
Ul:ltll:'~A~:qOl'J?arlledia: at:t be' top o!thoPlnteauareresoMd.· .'l!he :t>o881~ lllty ot 
conriac·~·1~il>be·t~oeXu~tlloaopper •... voiIls ···am·d1lctJsC)~.the ,~~C~b~.\.:a,r;l-:}:llrelIlC)te:.· 

: ' .. :.' '.' ~.··Q~··::bedsate .eomposedo!.'l"hlt6 chert lmpregmtted;··r:ltli·malaohlte:·aM 
a~lte •. '. ~ llbmountsv:t e3rthycu~rltc,~oppor glance,. and ~M loo~ 1 to . have . 
b~ell.ob;seped.;~eore5 ·rlJllsetrc:m~,to.~.o% coP:te~,· ~verage7'fo",Slliler and gold 

. /,,~.~pt-e~~,n.t'\p'·.;:.~t&qU£il1tltie 6. . ··The .. ~re8 s 1'8 toos 111oio1l8.1'orSZll)lt ln8.)tt 1:8 re 
\\. .goOdle8~hJ;ns .. ();res~.~.>9rels· covaradoY;8 !all<~~S Of~2~~,~AA •. q.!t.enOll~rops. 

ThS.UI;Joz-port,ionsof the bods hove bean leached '16ay~amaee:ot;:l:lOneyccebe'd 
lroXl~Btn1nod.r()Clc. .. ThD·beds;)r~ 1ll.t,ersoctodby~ minor' faultf!~.?!he. bedDDear 
,thaset-anl tS'bovQbeenortlShadsm recanented· by ,silies and·co]'per. shOJi ing . the 
perlod<ofdepvsit lan to have been lo~~ . .~, . ~ ..,' . . 
.. ..... The(ltl'3llt~t~,. or·oro connotbe o8t·11nat.edaccnrately-bec8ltSe or theemall-. 

amount ol".developoont " 1ro~k bu·t it ie believed that 1·.000.000 tons ot ~coppor ore .' .. :.·~'."~_'~~"':~":~.~.'.~.··.~.~~.·~ ... ~t.~.:~,-::.::",~ 
can ~s 11y, be '. put 1n el~J:1t lnt:t.e Jsoo b L~ beds alone. . _ .. . - .. 

.... :The:.ore 1s evidently 8 rGplnc9znent or. the··lirloator..e bY' silica and.copper_. ( 
The ore":b~Hlrinf; 801ut ion was adasceru\1ng carbonated alkaline v:nter v;blch dissolv­
ed both silieD. ~ copper from tho POrT"...eun snd 11oao2:01c maasu~os tMt an former '''.::.~. 
t1Joos covs'red the carboniferous_. ~iG theory iG ·rarx.1erod t!'ora ·probohlo. by the fact.' 
that Tr 1;3SBioGUlluatonosto tho nOl"th and cast are cO}1pErr-boa.ring and. ~fflc!ently 
80 to'~ mined 'atapr'rlt. -. . "'" 

.-1/ f . . ..... ,.. ..• 

it r.he r t3 , urG r..o kD;)~n er!'aptl~l3~ th!)t c·)uld m!'nlnh co!lI'o:- axcopt the Pre-
Cacbr13h·s 'h111& J,>elo-v; tho present h4L·lzon. I con;.ic!er it a Cn3a of aolutlon from 

11 great.·ms!:£ ot'Gup~:rlmpocod rock and tre 'p!'8ci:pltf:ltlon by chomic;)l n~an3 at one 
horlzon.\.'tr.e. kub:-oy l1r.l6$tone being the J>r6ciIlltnrit. . ' . 

:~ The deposit can ,be c~::;ldl)red !l 'ho~lnont!ll lHddod v~ln. i1vJ hon3Urtr 
.ali' or.roof ~nd also tIr.4ch· of the ora r:!l£l be'3n rar::.oV'od by eros1on.. ' . 
. / /. Tho b'3ds ore ~l!nil;lr~n phy:licul ohnracteri%3tlcG to' too iron deposits 

/ot the .¥esabi.2he taconlto or iron chert of the Itltte~ co~rcspond1ns to the 
,..t chart oit' tho I{alb~b. 'lila cheolstrj' I!mi~b'lautAthg .of the .tr.o t'..ny be n11kl). but 

/ the.Ka o.ros l(ick" tho su.ln,6liuant enr lcbcont the iron ores !o l'6 roce ivod. 
,""t "'.;-

.'. 

. ~ 

.; .. ' . ~ . .". 



STATE OF ARIZONA 

A/loJ-- .. f;J 
..... ~~.o ... , .. ~ ... 'r....~ ... ) •...•..• 
(j~e~. 

SSe 

county of Pima 
AFFIDAVIT OF 
ROBERT B. CRIST 

ROBERT B. CRIST, being first duly sworn, deposes and 

says: That he is Manager of Lands for ASARCO, Inc., P.o. 

Box 5747, Tucson, Arizona 85703, and is· the custodian of 

records of the Company; that he has examined the files of 

ASARCO, Inc., related to the Jacobs Lake or Buckskin 

Mountain'S operations in Coconino County, Arizona; and that 

the correspondence and reports attached hereto are from such 

files, which files are maintained - in the regular course of 

the business of ASARCO, Inc. 

DATED this day of August, 1982. 

Robert B. Crist 

Subscribed and sworn to' before me this 
August, 1982, by Robert B. Crist. 

My commission expires: Notary Public 

day of . 
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',ELD TRIP REPORT - REED F. WaCH - NORTHERN ARIZONA JUly 17 - 20. 1963 

_. 6. ~m~n.S_~'1nq Trtgf~Hirlin.g Q.?., produce:ps of s:tliccous flux for ;.' 
·the ·Ajo SIn:1ter.J have durIng the summer months moved to Jacobs ~_' . .:... . .,Jf~ 
area to sh~tp siliceous copper Ol'lC to our Hayden Plant.,- Their 110r:~_.;~s 
on the .PetrosktJ claims ~Jhe:re they are producing about 2 to 3 ca~s "'per 

_ ,W~el{ assaying 3 .. 5 .... 4% Cu Hi th ~.round 7570 Si02" 3% Fe> 3 .. 5% cao.,_-~.~~!:~ot_ •. 
A_2D3 ~ .. :'""~ ..----

·~.II ... I ~. ~" .. ~ 
~, ': .. :. '~.~-,.. .. :. . : .. " . 

This mineraI occurrence lends ltnelf to breakage in large boulders 
~lhich causes much d.iff:lcul ty in handling at Hayden for crushing a.nd- ~., 

. sampling.. Because the ore bl'lealcs in such large pieces that 1trequires 
secol1da:r.y crush:lng., Dennins and Trigg, in trying to cooperate t'lith our 
relJ.UeBt, find theoperatj~on 1s not profi 'cable. l<lr. Trigg ha3jllSt.:;7~ .. 
advised me by t;elephone they are givIng 1),p the operation. A fe1itrail .... -~ 
road cal'lS of or~ at Darling Ni11 be loaded for Hayden deliveryl-lithin 
the next fe~1.J days vlhich t'lill conclude _ shipments from Jacobs Lake" I 

K .. /..A . --I-L..~ ,l; .ce. f' < r .i& ~-hl 
J.. + c,-C (3-r) , ), 3. 0) 

. : .~ :~~~. 
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,sout~ .-est Productions 
Year 1956 

,', ' 

, • I 

Jacob Lake Ninin?, Co:. in June started shipment to El Paso Plant from the 
~ f>etI'oSky(Y~1babffiaims near JacQbr,~ke .. Coconino County -' Arizona. This 
'18 desirable s111ceoua fluitin.;. t""are carrying £~-5%' eu. During the period ,,'. 
'June-October El Paso recei ved 1390 tons from this property. Operations 
are forced 'to 6h~t down for the winter months~ but it is expected sh1p­
m~nts will be resum(~d tslhen ~Ileather condi tions perrJi t. 

, ,', co,: 

~. . .' . 
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Salt lake City, Utah, 
August 26,1944 

Mil iii'IGDEPT. 
Mr. H. A. Guess, Vice President 
Allt0rican,&n1e lt1ng & Refin1ng Co. A U G.29'1~.~ 1· 

."TUCSON 
120 Broadway . 
New·York 5~ New York 

D~ar Mr. 'Gue 8:3 : 

ST. AnTHONY COPPER co. 
FOR:JERLY 
BUCKSKIN COPPER co. 
Cocollrl;O co. t ARIZONA 

Noting you'~ "letter of the 21st to Mr. Ro'bcrt Live~oreJ 
would advise that Atherley & Ryqn7 leascrs, ~nve shipped the 
following tonnages of oxide copper ore to Garfield from that 
area, under the incentive of the normal $.05 per lb. premium on 
copper plus a special $.10 per Ib; prcr:llum,or a total of ~.27 
per lb. of copper,with a. zero quota. 

i, 
Dnta -
lday 1944 419/ 1313 / June It 

July " 1100 

The above for 

JFJ;ES ~--
cc';'WHLoerpabel 

'r(p~ ~ 

/3~/.r­

;;. t., 7 J.---

;<f7 0 
,,--.. 

Au .!g Cu 

.006 .24 6.57 72~2 

.004 .19 6.23 75~O 

.005 .28 5.6 74.7 

file inrormatlon .. 

Yours very truly 

J. FRED JORt"VSON 

7/7b 
~.?;I 

6 .. 17 
.if~O~' 

r/~ 

Fe CaO 

3.3 2.9 
3.7 2.1 
4.3 2.8 

~ 

\ \ ) 

l . 
.. 

:'.~ - - '.: 

- .",,:'" 





'/' ~ ..... :J! '~'Mr:~"'W-~Il:"-Lo'e-rpi ),1' ·.;o.,,,;,witl1. tv/ofiles onHU( 3K:r;~)i'l'.or ,ST. ANTHo'NY COPPEJ 
<: ~-r~:\~ ,: .l 
.', I ·il':\"I. -.' ,SOOTlIfiESTlmH. ernE }lURCI.UsIlitl"DEP~ 
. .".':}':., ::J/' '~eson .' ./.;!r1zona 

;:.:~: :. ,.i:: ~'::'., .~,.' Ootob~r 7,,1943 ."., 
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·.:.itK$,;::·:J.;:~i·~~:.d>~9hilsori -. '.. c.:";" • .', .·:.· •. :OCT8·~··,943·:~:· 
"'Amerioan ·,Sm.eltingand RefIning Co. 
.:'7 ()O': McCornick Bldg. . ' 
Salt Lal:t •. C~ ty, Utah '-,' ,. 
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• :.1> ""1", '·.1 , . 
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: ............ ' . 
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:t}::· :AP~ CQP?F.R coMiwJy. JAC0J3t~··LAKE. CQcONlrro·CQt~APJmUA 
. . 

. .' . .. . Dear'Slrl ',' 
h '.:~ I, • I , • : •• ; '. ....: ," " ' .• -.. ...:. ':~ .". 

Iacknowladge recoipt· or yoUr. letter' or ·.Sept·ember 25th en61os­
·lng the .Tuoson and Salt Lake files on Buckskin )It.· COpper and St. 
Anthony Copper 6om~any •. · I am now turning.'thase fUill over ·toMr. 

,. Loerpabe~. . 
rt, ..• 

-Mr·.J. II~Hedie:s,: Suporv1s~ngEngln.eer·orthe' U. B~ Bur·eaU·.df 
Uinesat 'Tucson,,' bas just· returned :trom:examinat1onofthlsd1str1ct. 
Ha came tQ my o.ffice.the other day, looked through these f11es,.and 
advises that the Huok.kin Mountain or St. Anthony Copper prop~.ty:1:s 
t'ho onellOW known as ApaxCopper COI:lpaIl1.r~portedto be' olflled'wthe 
Un4ted·Sta tes I4atals Corpora t1op.,510WGs~ts~h..· dtr.eet, to S Angeles, 
a¢ under lease to u. W. Patterson, ,·1828 Liberty .Bank Bldg., Buffalo, 
U.Y. ·This operat1on1s.under tl,le.supervisionot Mr. V.·E. Ryan, . ~~:~~r ~Uk)(lr1nt~nd~nt. at AU'S,. :Hazel K.Wurdts .Keystone Mine n~ar 

. ... :,'lctr, Hedges 'has ~iven' me the follorlng information regarding 
operation by A.pex t;JopP~ .. Company, withwh.$.chyo~an(r Mr.OtConnor 
may be familiar • . . '. ':' .': '~'" . '. .': ~ , , . . .'., . '. ,'.. '., " . ~ . .... ". '. . ", 

, ' 

'.: :.:.,parf1eld Sh.ipments: . During August and September 1943·Ryan 
shipped fifteen cars 01% _ ore to Garf1eld . averaging: aroU11d 7.0% ,copper. 
The lowest assay, shipper's lot 3, was 4~~7% Cul the highest, Lot 9, 
was 8.37,t.CU. I .understandthoso were sottled a.t Garfield ona 
$2.00 base charge with 'silica credit. 50; .. per .ton; . The ore contains 
in axces;J .7g;.~ insoluble •. Delivery charges to ,Garffeld inc~udee6.00 
hauling to marysville, Utah, plWi Ol.60.freight, or tot'al 'J7.60 per 
ton •. , .. ' '. , . 

. <. Clarkdo.lc Sh1nQQntsI During the':'same period-August an:1Septem­
bar-7 cars wera con.sign~d to the Phelps Doq\!lI~. Corporation at Clarkdale, 
w1thth:tough truck haul~8.80 per ton., For uus type. of ore. Clarkdale 

.. ;~~t§H:~.~+y.,:~g.e4uct.Jl-:,.13;..p.o\lIld$:::.cO,i>pc~:!:::r:p.Qi:l·<lls,8ay,: .•. ana·;pays:.· •. ,for •.. ·remainder>·at 
[Wlt~·btlrs 10 s s2 .• 5~per pound,,·<\U. tP'b<l,S~CMrg e· .~2.75 r or .. VEU U esto 
;~~;~~5~.·l'lu~··10/~· .. o·r:,.~:xce~s>a.n4.fJ11.+~~:c:.~ ed'it,ol'; .l·''cent.:per'unit· >for· 

.. :$'~l~c,a·.1Il:.~cess ofaJ.\fulina.tL:les;ten." . .:: .... , .... . '.' .' 
",,' 

.':'~":: ....... ·;~<··.-,Klnj5ng.":~pera.tf,oiis.',·: ..... ~·:.tr: .. ; .. ;:I!~d'~e·~r·;~e~J..s.' •• I:l·~::~¥,t:$lie •. Kak@:.C~~::U·· " 
rro·:llwhich·theso2~):cars···.·~f ···orewere·shippad···1s.no.w'wo:rked·· out·. land" 
Kr. Ryan.is at·"'resent·develop1ng'a'·new orebodT ont'he Petroskt claim. 
He is str1ppins the overburden and haa uncovered a body of ora averag-
ing abou~ 5-.. fe et;: i'n' width. 

.} '.~ :". :-
\,#' -



. ' 

~.' ... 

Oct'.· 7, 1943 

;Y~~,;.:,.r().r .. :the . shipment ..~b.o.\"e.retf)rred to I under ~tand .. tb.a t'aPP;rQ%!- .. 
·~4~:e.ti·'~20tons of ... ro9k:wer~:m1n.edper.day . from1fli1¢h'ja¥'Ut' ~~/{tQns 
:p·:f;~:,·.:~~*e:swere· Gcraaned,:1.eaving,;75'tons'per dayavera'ge:p?oduc:~l(j~.< 
Hiri1ng costs are rather high with the type of eqUipment being used 
and the necessity of 8creening out the lower g·rade ore that will not 
pay to ship. . . , 

. 'Yours very truly, • 

CCI!-J.otConnor .. 
vn.H.Loerpabel wi th 2 file. 

BRENT N. RICKAPJ) 

R.D.Bradford ' 

~ ;., ". 

. ... 
.... 
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<, <" .'. , .,' ·····ICa~~a~'j:~l' Smlt1~·.~1bI800~'~~ 
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'. ···:·it ...•. 
.. ;.:; ~ .. : .. " -

. ,.' .~...,; 

. ~ ~ . ... . . 
, ,,':". ( - ' 

,'''r ., 

'. , '.' ... ~ ~ ~ :: .• , L., ~.. \ ... :, 
~A Gueas, " >" '". 

. - ...... :.~ -

",' ,: V1ce-l:'raldent t 'AS&ROo. t 

,~"to.rlt. , :, ,':,' . ,,', " 
, , 

..... " 'Dear ,Sir: 
~ ........ - . . ~, ' . . -.. 

" .. lam handing youherewlth 'tor your t11ea digest, ot information on ~be \-~r.~~:' 

,:~:.",~, : 

. ~ ,. 

:' 
','.','..: ,-' 

Buckakbl Jlount,81llCop:r;el'Deposltofth8Kal:b8bCop~r Smal t1nga. }A1nlng CO!JSpa~, 
situated in Cooon1no Oounty, Arizona. " ' , 

'r .. I. 

'. ~ \. ,Jr 

, .. 'Th6TerY'OOUIplete' ~epqrtcm:tb~ Ie a olUngof the carbonate ores of this ':\:', ,':: ~,--:\;',::',: 
:prope~ty~y ~haDorrCompa~' 8ndlt.·A.:~obelmsnn, W'88r8oently ·pr6."ented tome ::~~:""" ~!;. <,~<-i~' • 

'.. by.·l!r. ,Frl3nk If Tate.ofSan"ADselm~.'gelltorn1!h Ur.!ObelmElnn:was one ot the) '._. ':':"< ~:, 
, ,metallurgists who played apart in work1ngout' the leachtilgprocGas' at ,.AJoJAr1z •. ':,: ;~~:~~>,/,:,:,', 

'. . ..... ; . '~e 'geDflX'al 8tat~t'ill to 't~ 8treo' that the' pro~rt; o~n~ains~';,:~:}<§ 
tl?-e neighborhood ot on" million·tons C)ts%oal'bonata o~e'oQ~r1ng at thawrlaoe '- ,,' .~~:,~:}:',>;', 
a-s ofla tbed of oop:f6r impregnated sandstone wIth an ave'rage thiokness ot awrox-' ,,~;.~;:;::}~ 
1JDately- 4 ft. '. Tests 'show that 90% ot the valuss oanbe 'leaohed during 8 tltOho,u. ,. ~_~/~~\5: 
oontact with 5% :free sulphurio aoldsolutlon. 'I~ 1s estimated that this can be, '· .. ·:·::~;.;r·' 
d'one ata coat Qt 11¢ per pounr, \dlloh would indicate 8 gross profit at 13¢ 'ooppel' :_,:;~.}:: 
of $2,880,000.00. The property. hov..·ever. 1s r>itusted 130 miles from Ceda'r CIty, '},': 
Utah, the nearest railroad station aM to operate it on a sUbstantial produ'otion 
basis with a fleet 'of motor truoka would be in rq opinion ·out of the' quest ion.' . 

,To build the cheap 'lst k.ind of a nsrrow gaugerallroad would lnvol va an expenditure 
of at least ~l,30.0tOOO.OO, and an Bddit ional outlay for plDnt and pov;er f'aol11tles 
would mean' another million dollars. so that at best the ou tOODle would's imply mean, 
with good luok, 8wapping dollars. I therefore returned the report to Mr. 'late 
wi~h the odvloe that we would not be mtereated in going any fUrther 111 the mattero 

In Dddlt ion to seniins you a digest of the Tdbeltoonn-Dorr rspol"t. I, am 
, also send1ng you a d1gest ot an article on the subjeot ott "Copper Deposits ot· .~'-', 

Ka Ibab Plateau". by E. P. Jennings t whioh appeared in the American· Insltt.nte' '. ,: :. 
of Mining ED81neers ~ran8aotlon8t 1903. " 

.".' t:' 

~ , 
,. 

Tours truly, 

~ldGii\.t.L ~!GN£D: 

.J., !(RVTrSCH.NITT" JR. 

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

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

, 

." . '.,",' 

" '.'{' , 

" ,.' \ 

: .• j " •• :: :,: 

.~ ., .... 

... :, 
. " 



( 

( 

..• :,.'-ot . .'.w -~.,. 

····t ...... ' .: ..• '. ~ 

. '; -~. . ... \ .. 

~>, . . . .' .. ' ...~~8t~tf.jJlO~ ~.~ 'V;:::~~;; £}C:.,;~j . 

·Leacl·d.llg.;.O t .COpper:Oarbonate:·Ore " . 
. :' .. ,: PropertY'. CoooninOCount1,Arizona. 
. . .B~· 

.•.. ~JU7 ... ·A:. TObe1ll\ADn. 
.' . . . . 

.~ : '~.> .~ Looatloll~ .:.... t';~' 

( 

.,.. :~ .. ..,'~ pt'"operty '1s loea·ted on' th8Xalbab or ~cksklnPlateauD.e:s·rJ8oob8 
Lake &nger Station, Coconino County, Arizona. Tbeneare8t railroad 1s at Cetlsr 

·:City. Utah, about 130 mlle8 to the nortliwes t, . .. ,-:;~; 

~ :':'~::::::~~~ai::e=! ~~:!:!:r O!r~~v:~i:iu!n:b:t e;g~t t~a~t:~r:~2~1l :<':J~~!~ .• 
.. ,,: ~~" .':.,:.::z,/. ,;~~: .. 

EaBiment • . '. 
. . 1 Inl11bul1d1n829~'x250t, equlppadwlth ore bins • ",~IJ, 

e r. 

. 1 10"%20" Al11sChalmers Jaw Crtl 800 r. 
1 set. 26nx15"pr1marlroll~. 
1 set 26u x15"a8condary rolls. 
1 6' HuntlngtonmUl. 

Shaking screens,etc. 
"'ov:er Plar.~t. 

2 eO-RP Fraser ChalmeraMarina Bo1ler8. 
1 8Q-RP Ideal engine. 
1 Boller feed 'Water heater. 
1 Boller feed pump. 
1 a ir compressor. 

Shop' 
1 Pipe threading maohine. 
1 PJ.aner and Is too. 

Smelter. 
1 sma 1 to r bu i Id ing 40' x30 ' .. .' 
1 naw 42" oircular water-jacKetedblsat fUrnace ~ith pipes, blowers, 

fore hearth,slag pots ,and charging buggies. 
1 B'J.llding 15 'XZ5 t used as a laboratory contains 8omo apparat't.t8snd 

chemicals. 

The office buildlng,bosrdl~g-house.bunk-hoU8etstables,etc. are all 
sen lcsable. ~ere 1s 8~ so 100 tons ot sulllhur and 
several 'tons of lead ingots and fit tin::s. 

-...... 

Water~Eln.'bEI"ob~ained.t~~·.t~;e6.;:,~Qltr~s:-.. . . ......:: .j" .:1,~S·.:,~;.~ 
{Il "'1&: ·Spr.ing8,7milesdlst llIlt"franthe mill basconstan.~.flo\l.Of. . (~ 

22 tliners··lncbest.Q~·,25o.g11l;s."l>el"~~~.~~<':~re:lsa· .. p1pe:.1.1l1e.;~ro1n.;~hefJ~,.~P.r1ng8,..,::.:· ... ~.·~~,;:~.:.:.~,f .. ·.;~.~.i .. 
"to the 'mil1~atls il1Il8e4:otrepJ;llr'~' .'.. .' '. '. · .. ". '. "". ;;t":'J:"~i' .. ~{ 

.. ;, . 

(2) USngam S'pr1ng 4.5 miles distant 40 gals. per lll1.mtte v;lth','oOO :tt~head. :~'f!~,:?'~':r~ 
(3) Warm' §~lDtf2-1l4 m1~'e8' distant. '5 ',gals. per m1llute·l1'itll::300'.;:·~~d. ,.,.t~~~21::i i 

(.'! 
. / :Fuel and Pmr• 

I It 1s stated thattll8~ 1s a pov;er site on the ~~r .B1ver50 JD.1~e8 
. ',:' .. d~ant from the mill that 18 oapable of produoing a ln1n1mtna o"t5,OOORP.. .. I·,~", .' '~e lDO:J t available fuel Is 1$"ood. whlchc osts about ~3.60 per cord at 

.~/" ·:/·.~he mill. A €,?od grade ot coal is mined 55 miles from the m11~ :rro:n4t 8eams 
t:' 't' 

:; .... 



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

,.llE?ht 8n Otr' "'fs'll a'·;:;;ih:,;~trit:~~~j~{";~;~P).'0\;,;,::,\t'Ti?~:~~~(~;J~:,~ 
E le-virtlcm.-8t,Ddn61S~~, 6()O'aD.d' 6 t 300 t at the mill. . ' ". 

", .. : '.. -

JEACHlNG !ESTS ; 
." ,., 

", : .. 
Illtrodu<)t'lon~ >., 

" .'. .t)ecause of, the transportatIon dlf!icul ties it is imperative that copper 
buillionbe·prodo.cedatthe property.Smel ting direot would notbepro:tlt8b~~ , 
be,CF.l,U800!:the 11JOk.·otnux~~stuq- of c,ondit iOllS indicated that aBulphul~';(l' 
8o,idle8eh:rollowed-'b7,~electrolyt1'o . depOsit ion oftha oopper and its produc,tlon" " .. 

, ,~ the','ststaot gl"6ate8tpt1rlt~and in the most marketable form 1s the onl1e~ 
~onom+o.pos~ibl11ty~: ' 

• ::nebn!"'.: ,. ......< .. C, . ':':',:A' 2001 88l1tplEt li8staken;:troma p1le ot 1,000 tons at the mill.' ~is 

c, 

or~came f'raa, the dlf.fe-rellt 0j>en cut~ and is considered SI!I representative. 
" : Inspeotlon shoWs the copplr to be present in the form of malachite and 

azurite wIth only sJIIlllamolU?-ts of ohrye8~olla. 

!;gaIn·l ·s , . -.. - . ",., . 
~e aampl~'tia88hlpp8d to the Dorr Company ~here the testa 'Were con-

'dnoted, A Sample out :f'rom the 200 Ibs. gave the follOTdng analysis. 

,-Copper----..:..-----7.12% 
,lr on Oxide------------6.9z,t 
Al'WD1na----~-----2.23% 
L1lne---------------O.2c$ 
,Inaol.------------7Z.Z1% 
Carbon Dioxide-------- 2.0~ 

.liesnlts of the Tea ts. 
The tests showed tho follO'Ring;-

., 
~ • # 

1- The oopper in the ore isre~dily soluble in dil.aulplmrio acid. 
2- .An average ex.traotlon ot 9rJlo or bet tar may be expected. 
3- .A 5% free H2S04 801. in contaot with the ore for 2 hours will probably 

give the best reaul ts. 
4- ibere wlllbe a,gross eonsumpt1on of 1.75.to 2.00 .Lbs. of lOa;b Bcid 

per pound of copper dissolved. 
5- About ~Lbs.o!iron per ton<of ore treat.ad will badissolved \rh~O~ 

:'~,.:<!jl~:!:,ll£':ce8'f11tste~.,the "disoal'ding ··or .7,000 ·,.to· ',15,OOO:';.ga:1.'.;'~'()'~"··' 
·~'J...'~~)~1thotl~S ,dependingonwhlch part oftheprooe,~,8' 

:::i'-.O:t1l:'d'/~b.-owt¥.,:'JrlOst,cprofltable·dlscsrd. . 

·········,·<,~~~~~~~#fl,lttli~~~~~~)···· •... ·.···· •.......... 
(' - .. , ' .. ~~re"aret~;b:6,~e11yered 
\, 'Week o!"'ores'Vsri.'glllgB"P' cop~r~' 

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

at the mill 125 

, , B' - Produot ion of the plmt. 
Cruh1ng:!rhare lmlst bo orushed to minus 20 mesh with the rainlmwn of 

tine s and- s"~ln8~·~ 12.,.5, tons per day. ,~ 

. 't_r_. _ 

.:- .. 

, "" '~:~' 

:.j 
':', -I 
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~ ...... ~ ..•... -.,.. ~,." 

.... 

~8o~;~,.~~~a~~.~:,p~aAt.,.~S~."~,vea ~a:paolt7 ot 100 tons pe~ ~ hrs. 

. "'.' .. , .•...... ' ......•.•. ; ....•. ' .... : ... ' ......•.•.. ' .•..... , •.•.•.•......•... :.: .•. : •..•• ::.!: .. ;:!. ..•.•...•.• , •...•. ~.;, •. ~ .....•.• , •.... :: .....•.•..• ' ..•. ,.' .•. : .•.•. : .•. :.(!c .. ';j;;~{~~~lt~t~~:!~~~:~~.il~~~~~~:~~]:·k:p!~~~,t~::~ a ·~~,>br.?f.~e.·~11 
. ·e.()~p.l:ie~·c11s ~olv~~is:.to.be,:pzea,()fPtt;ated~r:f-Onthode·' cop:p3r and D~ .,. 

·.· ..... i2;i,f~·h·~~i~~7y~,,~~i~~~~tiliij~i£i~~~~iiiMilt~it;:f~~~~&~~.·~~~~~~~th 
B1ld gane:ra t illg80 id'. . '.. .......• . .' .' . 

'':>Ourf . ~e~otalpgwe~ requironen'ts' is sboat 1.5 Kwper~. of oopparpro-
. . .' d\tcEKl·,~OO;Kw·:Or:;l2O()n? . .' 
WOOd.cOril·t and 011ares'vallable as fuel. 
WoOd Cost: $3.50perc·ord,abont,60oords per day required. 
Coal Cost: ~12.60pe·rt onat mill; 20 to 25 tons per daY' required. 
OU ~8t: $2.50to~.OO at Cedar City. or {;5.00 at thsml11. 70 to 75 brls 

"perdny reqJiired. . .... '. '. 
SulphUr 10 Ao!d: Four to five tons perd3y com.-nerolal acld required,'cost 

ji15 .OOtO~O.OO pel' ton at Cedar Clty.~30 to :;'35 at 3111. AQldcould 
alno .t>e.·prod~9d a~thaml11 frcmelemental sulphur. which oanb&'obtli ined 

.,.:> at'2eaver. Utah,l'or ... lO··J~rtonor ~30to ~35:P6r ton. 'at the ttl!ll •. 
Water: The to;al.vqlU!m>ofaolut lontn the plant woul~~be lOO,OOO,~:l;~~, 

~\... ot thisamount7,OJOto 15,000 Jiould be discarded and 'co,OOO g31s.':' lost 
1nthe.tail1ngs .per day.· . The power plant Viouldrequ1re Z{) ,000 gals and 
4,,060 gals. wouldba usad for other:purpo36s. or amaxlmum o!55.000 gala 
or 38 gsl. psrminut.e. which is about 15;; of ths ,3ig Springs capaoity. .' . 

( 

.f 
\. 

:': :::':~:~/: .' . 
ESTIUA TED COS~ OF PtA iW' tIm EQUIP..{E!lT ~ .. \-.:~:;~::: 

1 - lzU:nillg Equlpnant:Steam shovel fair compre8sors, piping, drllls.eto-{;25,'OOO .,-
2 - 9mshing Equiprent:presnnt equipnent to be used and in addi-

tion one :oodmil1,ora bins,screens,eto--------;..----------- L. '25,000 
3 - Dorr classlfiers,thickenars,sol.tanKs,conveyor bolt,etc------------~35,OOO 
4 - Elect!"Olytlc tank house------------------------------------------l75.000 
5 - Dryer-~--------------__:_-------------------·---------------:---- 5,000 
6 - Discard plant-----------------------------------------------------~- 5,000 
7 - Sulphur dioxide plant---------------------------------------------- 5,000 
B - J.'o~er plant -----------------.-----------------------------------~100,000 
9 - Water storage nndbatterrnents to roads and ca~---------------- 6,000 

10 - Trucking equlpoant------------ .... .;..-----------------.:..;....:.--------------- 50.000 
feTAL - -- '-- -- -- -- -- -- -- -- -- - -440,000 

For unforseen condIt iona -.. - - - - - .,;. ;... - - - - .;.. - - - - - - - -- SO ,OQQ,,\..;. 
EST .I1J.ATED TOTAL COST- - -- -- -- - - -500 ;000 r;· 

~a above estimate is for a plant to treat 100 tons of 8';; copper ore par 
24 llours, recovering 90;~ of the copper nnd producing 14,400 Ibs. of electrolytIo 
copper pel~day. 

CORT OF PR9:Uc IlTG' CO;PP;R • 



l(t\l~!, "OQ~J"3l' ~ieI~l ,:c~> ·;:;.?~1i];I~~~ 

, ... ";;.~:;:~~;, :,~' :.;:r;G:>?~:!~~~~!~:~~~~~~~~Y5~~!~~~::~~= __ :::= __ :==::=:=~~g~,,:~,~;; ,,': ':;:."iE~' '~~ 
i:<1_ ," ;7'1.~-,::~ . ,,' Dl:8Card-..;;.--;...-.;.------~---------,-------------------------~O.0016 ".' ,'. ""- '. >: .. ~ 
'. ':\', :'; 'Tr:m8por~t ion to 'ral1r08d---------------------~9.0065 .". " ~: 
, '.' - ":;':","" ~l'!an~ort8t iOn to market B61f york-------"----~.qO'l5, . - . 

·t .. 

'. ,.' .... . .... 'Oua< l.5¢'copper·l!18rket.thapro fit :perdayw111 beabout::~15~(>o; 
.' :~.:~'·:.ol1~.la~r~~ton.n.9get t.lla.cos~s>depenie.nt on tonnage alone"OUldbe:·~d~.ed.. ·'It 

···.~18rger'tonnage W8S co·n81de~ed' the' p:>wsi"-site on Thunder Blvel" shotlJ.d:::})e 
. ".h1vestigated. . . '. . ':,' . . . ~~. ....;~;.->. 

'~, . ,~entlremill8ralbed lIreaon tha Kalbab l)'ateauahould bel .examfu&d '" }~~~~: 
',~!ore:deoldlng ,o~aplsntaslt Is possible that ·therei8.8nnch,1~r~r.lon": ..... 
uge "that· bSD been reported. Th&'area can be easily drilled and asmpl(j4.as· .' 
the ore bed 1s just below the sur:t'aco • 

. (Signed) HenrY' A tobelmanti. ,-, '::',' 

. J '. 

Jnnuary21~ 1924. 

_'" to, .. '-
.. : . - ~ .. 

......... I;' 
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E:AGL~·PICHER M: a ~ ~. 

KAIBAB DM.l!J:..,'rING CO. or BUCKSKIN MOUlfl'AIN COPPbR COl-ilP1J.fY 

Found oondi tiona as desori bed by DeCamp, but property 

now apparently owned by John Maokin, blts North State st., Chioago, Ill. 

Visited August 20, ;Ust, lY24, G. M. Colvoooresses. 

hKPORT: ~levation of Jaoob's Lake---?,bOO ft. 

Distanoe from Fredonia---33 miles. 

l!'roIJ Ktmab---40 miles. Hoad fair. 

Distanoe from Lee's Ferry00b5 miles, via House Rook Hill 

hLioh is very bad and might often be impassable, or 128 miles via 

Kanab aud road between Lee's lferry and Kanao also reported pretty 

bad. 

Distanoe from Cedar Oity approximately 140 miles. 

Hailroad now at Cedar City. 

Cost 01' truoking wou~d be extremely heavy,· but road 1s 

rapidly being improved al~ railroad will probably be extended to 

st. George in the near future. 

Took samples as follows:-

#l'Good grade ore sorted out near the house. 
Copper 23.21~. 

#2-Lower grade ore from same looation., 9.g~d. 

1!3-Sample of average ore extraoted 1"rom long trenoh 
on Maokin Glaim. Uopper lb.21~. (?) 

It wus espeoially noted that the ore ooourrenoe is 

similar to the de~osit near Anita, south of the Grahd Canyon, and 

here, as there, the better grade o1'ore is very silioious. 

'llhe ore ooours iri 'the seams and j,,'issures in the lime-

stone wi th only oooasional outorops on tile surfaoe, as there is 

generally from one to two feet of overburden • 

. Tl~ re does not appea,r to have beeu any speoial indioation 

to point out the looation of the mineralized fraotions and it seems 

reasonable that oross trenohing or stripping the overburden from tlle 

surfaoe might serve to disoover a number of additional bases of ore. 

The upper bed of limos tone is approximately only frow 

10 to 18 ' in thiokness and is underlaid by sandstone, whioh appears 

to be barren 01' 0 oppor. COlilparing this deposi t wi th those a t Ani ta 

it should be reoalled th,l t near Ani ta there are extonsi ve beds of 

i. 
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limestone and sandstone and SOIlle of the l.ower beds of limestone 

contain copper ore. 

Exploration work at Buokskin should probably consist 

of additional oross trenches in the surfaoe of the upper bed of lime­

stone, in tbe e~peotBtion of finding add1tional fissures and also a 

shaft or drill holes should be put down t~ru the exoessive be~s of 

limestone and sandstone,in order to explore the low~r levels of lime 

~Jich might very well contain ore bodies. 

COHCLUfIOlf: Since the are in the upper bed is ?bviously coni'ined 

to narrow fissures and no where appears to have a width of more than 

20 feet or a thickness of more than 18 ft. the tonnage is obviously 

limi ted by the number of fissures wili ch may be di scovered and the 

lenglih Which they could be followed. 

At the present time there are a few huhdred tons of good 

grade ore which migh t average 6]0 oOlJper, piled up along side the 

trenches and th ere are indications that addl tional work might serve 

to produce a few thousand tons of similar ore from theso trenohes 

already partially opened. There are no indioations of substantial, 

body of low grade ore between the fissures and it is highly iM­

probable that any very large tonnage of high grade. ore will be found 

on these olaims unless thru exploration of the lower beds of lime. 

'l'ransporta ti on cond i tions me ice developl~len t una ttraoti ve" 

at present, but some further exploration might be justified and 

it' subf.;tantial additions to tlie present tonnege were proved it 

seems possi b1e that this doposi t. migli t later be worked wi th profit 

ei th er by lecAching or vola·tiliz€! tion and the costs 01' the latter 

process would then be considerably less than estimated uy DeCamp. 

GivlC. 
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KAIBAB SlvlliL'rIHG CO. (Buokskin Mountairi Group) 

J!'redonia, Coconino County ,Arizona (North of Grand Canyon) 

Property: Buokskin Mountain Group 

Looation: 20 miles south of Arizona--Utah Boundary line; and about 

150 miles frOl11 Mary.svillt1 Terminal of D. &, H. G. H. H. Wagon road to 

the property. Goal Mine 40 miles north. 

Owners and operators: Kaibab Sr,leltlng Co. Head o1'1'ice 705 Marsh 

strong Bldg. Los Angeles, Cali fornia. Hold. lease and opt ion on 8 

patented and 2 wlpatented claims, fonnerly known as the Coconino, later 

as the Buckskin Mountain and now as the Kaibab Smelting Co. 

NOTES: Taken from prospectus, not dated, but evidently written 

in the fall of 1~18. ReBarding extent and cheraoter of ore deposit quotes. 

from. reports 01' Hollis Overpeck, .h:. M. ;E. P. Jennings, the .American 

Institute of Mining Engineers Transactions, 1~03, pp. 8~~-84l; and the 

U. R. Geological Survey's "Contribution to Eoonomic Geology" Bulletin 

285, Page 103. 

r1'he gist of these excerpts is that there is a blanket 

deposit of oxidized copper ore, mostly copper oxide and carbonates with 

. practically no silicate, covering a very large area. I' l' he ore beds 

are VII] i te chert impregnated wi th Malacbi te and Ozuri t~." 

The average of a number Of. samples by l!;. P. Jennings 

01' the General ~ngineering Co., Salt Lake Ci ty, to accollivany his report 

of' Hovemberl, 1'd00, showed Cu. 7. 7~~, silica 7~1.8~o; Gold Trace , Silver O. ~ 

oz. Ore said to be uniformly deposited over many hundred acres, to vary 

in thickness from 1 to 16 i'Ejet, with an average thiokness of 3 to 5 feet. 

Ore is overlaid by a few inches to 3 feet or i:lO of soil and barren rock. 

"Tl1ere 1s exposed in the property by means of cu:ts and trenches wore than 

one million tons 01' are 01' tl1is grade \77; copper} These trenches are 

sunk thru the orebody and extend in various direotions 'for 400 to 500 in 

length, and -Show the ore body to be enormous a net uniformly minera li zed." 

\ 
I 
! 
'I 

I 



2-

It is also said that thero Breother similar but smaller deposits within 

20 miles 01' the Buokskin Mountain property. 

A. Burnett tells me that the process of the Kaibab 

Smeltins Co. oontemplates orushing the ore to 1/2 inoh, heating to 1000 

degs. c. l1800 degs. 1". A. B.) thereby reduoing the oopper carbonates to 

globules of metal~ 'l'he di~oharge 01' the furnaoe would then be ground 

and the copper oonoentrated after oooling furnaoe disoharge. 

Yurnett doubts if the KaibatJ Smelting Go. will suooeed 

in their financing to the point of oOlllpleting and starting to operate 

a pl£ll1t. l)romotel's have held out 6~(/ 01' the stook and are asking the 

public to put up all the· money for a 4010 interest. 

Said to be 5000 tons 01' ore on dwo.ps that will 

average over 7~;' oOI>per. 

E. S. Smi th, May 27, l'l:ll~ 



Distriot 

Looation 

Blovation 

Cla.ims 

HEl?OH'rS on 

Xe.lba}J Smelting Co. 
and. 

Petoaky Mining 00. 

Warm Springs. . . / 

On the Y..ai bab l.")laton:t1, batt or known as Buckskin 
r.rounta.ln. wost and. .north· o:f Jaoobs !,~.ko about . 
hn.lf 0. inile. /11:15 milos south o~r Kana.b, Utah and ' 
33 miles Aouth of Fredonia, Ariz. n.nd. in Coconino 
County t, Arizon.a.. . 

Renchod l,yo eood VIF),gon rottd from Fredonia or by 
. Bood road from Loos Ferry. Dest moans of going 
: into this distriot·. :ts" by way of Lees FerrY'. 

Ka,iba..b Smeltd'lng 00. Hr. C. Timmons. Supt. at 
Kanab. UtfJ.h., the man on tho ground. Horne 
o:1.'.f.ioo Los Angelos t Oal. Timmons \1111 keep us 
,posted ree;arding dOvGl,o:pmanta thoir prooess. 

7800 to SOOO foet, and about 3000 feet higher 
than Kanab. . 

Eieht, pat~nted, i'our,un'pntel1tod; latter owned 
by a Ur. Levy and John Ua.clc:1n of Chioago. 

Property was located in 1096 andoel1ed the 
Coconino Corper Co. Relooated in 19q7 by 
tho Buokskin Copper 00. Optioned for ~a, 000, 000 
to ~ib,a.b Smelting Co. reoently. 

Or1g1nal owners put in a m-anll 1-111Jol tor in 1901 
after doing a small amount of tl·(Jnohlng on aOrJ8 
of. tho olaims, , This smeltor used Chnroonl for 
fuel but wan tl. fn11ur0, Do, iron for fluxing 
purposes Ol~ oulphur obtllinnble. 

'1 
'i ., 

i 
. , In' 1905 nn(l 1906 the 'F!srneraldn Copper Co. tool:: i 

, ,nn option on th~ property and ~tte~rtod to leach /' 
\, tho ora, ~reolrltRtlng by menns of gas pressure " 

In tanka oontnining stoam ooila. Firat using 
aulpl1u.roue aoid gaa f,or ,l)rlnging the copper into 
solution'. For this purpose they ob t.ninod sulphur 
from Beavor, Utah. and .installed sulphur burnore. 
This 'Pl'OOI)Era wa.s 0. failure fl.1 tho the compan;v, 
made about l,OOO.lbe,· of'oopper~ 

'. Present operators have started in~tul1atlon 
of Agnew Dlroct. Reduotl,m Prooes~ plant \'~i th 
tvh1011 oompa.ny tht>;v' have e. contract for oon­
struotion of the plll.nt of :rifty tonG daily 
capao! ty •. 

The present plant \":'111 undon1ably be e. ,fc.1.i.luro. 
sinoe thoY' tlrs trying 'to ol)tain e r(~dncing 
Hatton tn $ oirculnr furmioG by supplying uir 
for combustion of the charooal fed v:1 th tho 
oro. Mr. ~~lll1mona howevor intends to try tho 

. system out for n fow woeks to prove conclusivoly 
thut tho process 1s a failure after which he 
intonds pl~').oing fl.oentl"al chr.lmbor within outor 
casing Of furnaco and w111 heat to 1700 degrees 
'in a. reducln/3 v.tmoaphero. ;POI' the fIrst work 
howovor he intonds tl"ying to use CO gaa obtt),ined 
from oharooal burners to supply' tho air for 
oombustion. ~his will no doubt fail. 

( 
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I 
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Ksibnb Smelting Co. ~~2. 

GeoloBZ 

Devolopment 

Ore ooourso.e a. roplo.cemcnt of Limestono 
wherein a.lkaline solu.tions descending and 
carrying copper and ailton in solution ha.ve 
ropluced a.n upper layer of the oo.rboni:ferous 
limestone whioh underlies the l'(n~CJta.n and 
i.to8ozio bade whiohha.ve been mostly orroded. 
~heae upper beds arc probably the souroe of 
the copper. 

" 

j 

I 
I , 

Minera.ls oonsist of arJl~ll amounts of cba.looc1 te 
with c!Onoiderable mo.laohlte.nBurlto ohryoooolla ::1 
and some Ouprlte end Ilative oopper, often,! 
nssooir:J,ted \,11 th 1ron oxide dar! vod from E1 eecondah, 

apeoular1te whioh in turn Vlna probably sEloonda17 ) 
from original iron oxide, 1 

Min9re.li~lng solutions have taken natural linea 
of loast resistance and denooltlon hoa been con­
finod entirely to fraoturo' zonae in t'he limestone •. 
These fre.oture zonee vary in width fr.-om ten to ' 
twenty feet und oooasional oroas fra.ctures show ' 
minara,llzatlon extending la.tora.lly for ten 
to twenty feot. Depth of ore zone does not depend 
on depth of. limo but may be out off by somo bed 
of interoolated ol~y or by some othor layer of 
limestone tho bodding plaoes of whf.ch ho.ve allouod 
.OSO(\]'>8 fo'r the solu.tions, 11 toro.l1y.Tha result 
of the lOBoh1ng and radepoeltion haa been a 
verY' silioeous oherty ma.terial. no lime indioated. 

I 

C:)noieta entirely of trenohes which in every 
case where ore \Vas found have been drivon along 
fraoture zonee. Thoso trenohes vary in width 
frClm t\'.'O feet to eighteen feet in dopth. In 
aome cs,sea they have merely unoovored the oro 
boaring fo~nntion and no depth hss been indi­
cated. In other ossea they havo been driven 
partly thru the ore While ni~ail1 they may have 
been driven to the bottom of the ore nnd in 
Bomo OBBea have exposed as muoh as eighteen 
feet of ore. Sallm11ng of tho aides of these 
trenches stthe present time wonld not give 

i 
~, 

an idea of the value of ore extraoted since 
tho better portion has alroady boon remo~ed 
and piled alongside the o~en1nB8. 

Tho general strike of the fraoture zones in 
whioh the 'ore ooours is north forty-five degrees 
east as shown on the "aoo1mpsnying map, 

Development of Claims 

£,OPPEn GLAnCE 

Going West from ,1e.oo'ha I.aka ",bout hal! a mile 
t}'o first Qlo.im 1s the Coppor Con. This claim 
shows one aho.llovt trench ullOllt six feot in depth 
showing four feet of oro and two feet of over­
burdon. SinCE) this olaim strikes at ri"ht angles 
to tho fraoturo zone there is little mineral 
showing. 

The oourso of t'h1a olaim is at 0. el1P.'bt a.ngle 
to oourso of fraoture zonos and t\'10 distinot 
zonca aro 1n ovidonoe. one strikln~ into the 
center of the Copper Con nnd the other orossing 
the corner of me conrsTeon and striking thru 
tho Shorty D1 tto dlagon£l11y. In one 00.130 the 
ore outorops on this ulnim (;1.nd at other pOints 
ehOVlB trIo feot of overburdon with fl. n18ximum 
th10kness of oro showing in one pit of elffht ft. 



SHORTY DIJ:'TO C:r.AIH 

~/\ Y eTA U! 

W.CKIN no. 1 

Tria olo.1m 18 trenohod for t\ tllommnd foot 
8'1-Lo\"11ng oontS.nuona oro for thnt diota-noe. Z,,1s 
m'l111 line tront)h shows :1'1·0171 four to ton foot 
of o~o. Apparontly about ona third ot tho 
oro minod wau throvm out as f1l.letc. u.nd. tho 
bo.lfJ.noo 01 ther :riled along-aide of the tronoh 
or in the oontor. or oarted awal. 

Shows two ,\iat1not :f'l'tlotm'G ~onGO and oro frol:1 
four to elx feet in thioknoss, 

Throe dlAtl110t :f're.oture 'zones tho not oontinuous, 
numoroua rite and outs with four foet of ore 
ShowinB' •. 

lfurno rOlla mmall onto. with o'Vldenoe of two :f"r1..'I..otllre 
zonae but only tV10 to threo feet of oro ahowlnr.. 

One frnotul'O '?one with fow shallow p1ts n.nd cuto 
but olx fo,,~t 01' ovorhurdon and onl~ tuo to three 
foet of ore ehot'flnr;. 

This olnim on n rldgeF.!.n{l f..\lone contol."C a. well 
d,0flned fraoture mone showing six :teet of ore. 

This olr\1m hss l"rolHlbl.y tlte bont cho\11ng ob 
th& rrororty !I,nil hn.f.1 trono'hoa for 60'Ven hundred 
1:e<:tt ahO'.virlp,; oontinnousoro with "L ma.ximum 
thioknoll1'3 Clf 14 feet. 1)1 ts sunk tl1irty feet 
from slne of trenoh show no oro whatever. 

Aolilo from tho work listod "',\lovo thfJre. 1n vary 
11 ttlo do,,.olopment in ora on ontl:rln~ l'ro!,erty-. 
Indioations pOint to a Yor~ spott, ore exoo~t 
1n main fraoture zones. 

. I 

COltC!IU5Iotl TIE. lUlJj,~ru~JI VAJ,ur{ 

va thout doubt 'the report by l::mmM1G llh.~de 
De'Vel"t)l yOU1*O f!gO 1n whioh ho ol£l·iEs about 
ona million t01lLl of Ol'(!I of an :;cV01'UG.:O, srt\de 
of soven pnroont :COl" thoso dopoe! ts 10 f;l'oatly 
OXnmjorstf)d. probably clue to the faot that at 
tht\'~ tlmo there Vloa not suffloicnt worle done 
to dntorrn1n,' tl1G lnteri.l Gxtont of. 'tho aOJ'oe:l ts. 
A t various pointe al::911ow pi to he.vo been flunk to 

. tho aidas of lnain trenohes nml 10 to 30ft. 
a:way ... in :t'll) (!n:::~9 do theso p1 ts show IBtoro.l 

oxtonoion of oro, 

At the ~rooont tl~o It ie INfosrlblo to arrive 
~t tll1 flconre.1a!) efJtit:ltl.te of 'tho tonno.go Ilvp.l1e.blo ... 
sinoo ot."()l" nron.a ron,yo rxoodnco oro as ~·ot un­
(io'Volo1)od.. Tlle tlotm'll tonnnge on th~ !':eli b3.b 
:rropt.!l"t;y nrJOU.r.llinfS or.mtllluouo :f'rnoture ~onoo 
'f;11ru /iJ,ll of t;ho altl1i:-:s uonld not o=-:caod 93,000 
tons of oro of apvroxlmnto17 eov~n rercent. 
'F.1"o010n further 11m! to th'- Ii} ~m(l nn G9t1r: . .Jlte of 
6~~. vOO tons would. r,rol). bl;t," bb tho tit!).~lmum 
obtai nrfhle 1;onna·f~O. and $,n ardor to determ1ne 
tl:i0 :.f'u.1Jy mUO()l·OUS r:J'hallow 'Pi'to Tl01,ld. h(~ve to 
bo eunk u.t "ii;;:rlo'Ua~olrito·to~jHaoa of the 

-~.Fent-~1cnoii';-' . 

. I 

. " 
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XAlBAB #4. 

The Astimate of tho l~eroent va. 1 ne Is probablY' 
correot but the irregularity and spotty chara­
cter of the oro Vlould roqul re ce.T'71f.ul mining 
and sorting methods whioh wOllldmean a high 
cost. 

Tbo oroa can undoubtedly he handled b7 the 
Chlorldlzing Volatl11~ntlon proooss and In 
t'!-~e event that it is oonal dored naoessa.r;r a 
ton of. tre average ore onn ·r.a"btflinod at 
Kanab t Utah from Mr. c1. Brown bY' pay1.ng 
transportatIon to lla.ryavale at rate of two 
oents per pound and by rail from thore to 
Humboldt. 

± oonsider the property of no :further interest 
to t110 i'i.Qstern j,!etallurglcal Co. for the above 
and following reaeonez 

COS ~ 8 

HaUl two way. Marysvale, Utah. 170 miles 
par ton $ 

Oil oost Uaryova.le Utah per Dbl 
Salt Cost" " " ton 
Conl Coat Johnson " " 
ooat Raul Coal to Mine 80 Miles, ton 
Coke oost not obtainable 
Coke lt made a.t Johnston coat P.T. 
Coke Haul "to Uine P.T. 
Limestone obta.ino.blo at Mine " " 

cos'r OB' THFATr.l'F.NT 

Assuming e. 7~ ore with' plant looa.ted at Mine. 
PO\'7er obta1nable from uso of· stea.m, \'1ood fired. 
Salt Consumption 5% Par ton 100 g.'s 
Lime " 5% "" " " 
011 : 10 ~a.l. " " '15 i's 
Coke ,5,4" tt 10" 

FO~ Mine ooata 160 tons day. 
lUning Per ton 
Salt 5% of ~42.60 "" 
Lime "" 1.00 "" 
011 "'" 43.00 "" 
Ua.tte Ha.ul 9~~ rooovery assumo 

h1gh grado rr~tte 70% 1261's Ou. 
per ton of ore reo overed or 
100r1'o 

Freight. ref1ning B.nd marketing matte 
on 61 per pound oopper basis 
Fumplng 
Crushing Coat 
Administration, otc. 
Depreoiat1on. 6% 5 .vears 60% 

t)160,OOO.OO 

$ 3.00 
2.12 

.05 
2.16 

3.15 

"~56 
.05 
.36 

1.00 

.GO 

Recoverable ~a.luo at 90% extraotion in 
. one ton 7~ ore at 21.6¢ per # p~ 

Total llet Return per ton 

36.00 
3.00 
'1.60 
5.00 

18.00 

12.00 
l(hOO 
1.00 

e 20.04 

$ '1.06 



Reoovera.ble 

Present owners a.re BE 

Humboldt/ ' 
EH/ Deo 9,19/ 

I 
rr. 
c 
~ 

UT" ~n'ti' 

~:;AGL2Z·P~CH:d~ M~ b; "",.' rC'~~ 

Joat ot !I'reatment, Int.',; 

,ue of 62,500 tonJ $ 440,625. 

g ~ 1,000,000 fOi heir l'~o:perty. 

hipping high grao :.,liater copp~r 
b be possible to r.e' a. redl;,ctlon 
altho this would insuffioient 

lfy prloG on prop' v. 

it 
in 
to 

.1 
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l .... ,,_ 

::·s~ .. '!:.=·::~~EI.. '. i' 
Box ~097. lJDiver.sity Stat.ton. \ 
fueson. Arilo~a. .' 

Dear Mr. Hedge.. \ . . 

Mr. Lasky be11t}."ea that rou were seat. be oop1ea of a "eport o.'la oopper propert, 
neal' laoobs .~~... Arl,.o:rm.,.. ODe o.QPY shotlld have' been .ant to this ot,tlce. It you. have 
two copies ot ·thisrEtp:ort. will yO\\ please send\lsone?\· 

PAUL t.· ALLSIAI .... . .' .. ~ 

'Prinolpal M1n1:og Enginee,.. 



ARIZONA DISTRICT 

WESTERN REGION 

Mr. P. T. Allsinan, 
U. S. Bureau of Mines, 
Salt LakeCi ty, 1, Utah. 

Dear Paul: 

, / 
,j 

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

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 
SOUTHWEST EXPERIMENT STATION 

BOX 4097 

UNIVERSITY STATION 

TUCSON, ARIZONA 

November 20, 1943 

AS ',requested. in your -letter ot November 13, the extra copy, recei vedby tllis ottic';. 
ot the Survey report OIl the Jacob Lake Mining' Di,str1ct 1s being sent you herewith.' 

Yours 

. ,Enclosure 2708181 
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~- 1.1,~~,.#a ... ~ •. ~' ."'~P,~, ... un'.,. 
~~:=_-:t~~4.~=:-J-: 
"~.tl4.4 .. ' .,', ",., ~j i.t ,': " . ..u.. :.~ of 'laiIt.lIl. 
AJt.o~_ .4 t., ,. ,,~1'I, •• ,..h .r td,;t; ·~·0l.'7~". 

A ... ..,'t",.,. •• h~W~" ~ •. , •••• thl oop ~"d."f 
.' .. (.vo .. a~:",.phl .. ~a'l" ~.t, -f.t, .. $' tr •• ,."_\I.. 
t.~U~ •• h...,. __ : ~'b.'"._~' ..... ~ ••.. 'he ."!l"~.' of ~ht 
... ,t. •• _, '"i $.~:.: I.t.~ , '"11'. .', ,.' t;~.'a1t ".kt 01t.y ........ • "'(l~~' ••• r4.fta.1l4 ',,'b,,"i: ...... 1ft, the ~" .. ,rto" 
~tls.~$1"1' tltat"'bU. M..A~e.~,~ •• w.. t,enti ••• " beIDa 
a'~d 'lV'·t~t. Ap"~"ur ,C.,.1.'., 

_ •• PP$~' .,r.l .t!"t,t:$'_~' ~t .. ~.bt" .811' a.vit. '.tll m1 •• ~ 
Cl .... t:1i4 .. ~t _ •• '. adnltt... the. bOt\l •• j wht-oh _"4£tt.n.~t. 
1l.,'urt~,.I\-.ut~"ttHft'-:'. ,_ot~M'j · .... be4dblt ,1., «.,.1', 
.,_ oocu1ou1. Yfr't.,ol1. ,h"' •.. ' ~'.'.'.S.t.a\.. ..e. eh,u.w a4 om b, ~ •• 4:1A .,'Jl"' •• ' .' ft.a,..,.th:l'kft~t. "f' "'$ 18,. tF9~ "., f.'i?}':: .. ,." .. ~ e._ .. t: ft~ •• p .'ttabO_* Wit11 au _ •• et-.b1 .... ,. 
o~~i '.ll~~,*, .• ~\.nt, .is",'" ~ '.a'lim'" ,.~roa,_ :.l.Wdmam, enl 
_.~ ••• ,.~. l*t)W:t\ :ate_' ~~,.~\."_tt.14 ~e.lt, •• haft .. ,cei"., 
1& .. , .. \)1. ~'$~" ., f:tWdl't, '4Ul'l1ft ••• 

"'''"_t.,,, I.Oea".$ 0101' • • ~. 1(l~4"9d mt •• ur.bl.~ •• ,. 
ind1catit'$":.' $),~ int~tt.d,. 

, .• ~ l_ " ... e~4.4. that 'he pea"lt41l.S.,., of federal ~$,.o'ln, 
1nthoana ht "n$;t.~.~",d D. •• f.rt ,. ilolk thEl ;1£\«10':\-='u4 1ft­
t.ftte4 et,UO.tt._M~r ore 1f '8M tan •• ' 01:' a ~I 0" ..... 
s., n.ri;he". ~.-M:~' ' 

!lu ~ _J-itttl- 4a,ob.~. Mtn$.' U!$trld 1$ ,i. ner\lt .. m 
COeb1 •• ~ __ tFIArl •• a,f. •• 1., •• 1,.~ a,I., .41""'"~tt1r 1_,. w'~t.t~.,.~ 14k. ,. '.jWk1I_"Ia'._.~"" •• _ 
148 mil ••. 'l~.\ ot.n.p~dt. Ad ..... , .an4," 'mU •• 89.ho" $$1\ ~ 
ctty.,. Uttm~ f_.:.4'e.t~i..tl. at ;_._U".t:,..- of .,11pt1, l." .. t.b~_:,~ 
I'M_ ' ••• trh ... a\1Jrbe;e.l,."p 'Of \h.", •. f-k'.-, '1\1 ... , •• • ," ' III 
llUl ~ tbl~Yl'~\T:.~"UQt ~ a.~."$\.lht ar-.a ,II 0:, ' 
•• ~':: f.h.cU.t.II.t~ .. t'~_~"n4IM1''''.'' .... ,' 
wh1.,;.,.140.-' lat.tt" Vlitk ··.,..p1t ld~ .per_"_. 

flat" us 17,a'.' •• ",- , __ ,."M~ted, .l~ 1n._.~di.~ _ 
the 6.'''1~;~ TAfee tall iat. tf"',"u, •. ilhe _,kia' wltJ11a.,..en\,4 
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d-q,l.. the.' .... k o',A~~t. .~f?i·it4~.· c. :I.a.att •• ~,'.. . ·dtllt 

" ft. ~".':" :'''' ...... ' .•. 1"" .. :.'J~ .... n ... L .. ' ' __ .'. 'lr.l •. :','"_.;'~.' od& .. ' .';;;1 ' .... '......... D,' .... '.:.···.":.ft. ':." t'!j'Afa.':," .. ""~ ..... "1.:' '~" .. " .ft: .. :, .... D .. : i.. 6· ..... :t ... •...... '~ .. '.'A ... , ... 11' ..... '.: ... ,<. ~:. ';~~~;; ..... I .. ' ......... ft...... ~ .. "" ,A .r~tI"" ~~~!.~.~~~"~lIW.V\l n. iI, ~~4i.~' . :~.. iiI!,. ~Wr~.n.~l' .... -. J~" .f! .. tt ~~Q.. 
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of .1~_."e ~o,,..cwe· 't'Od'tlctl •... ~ tb, 41itri,et, " . 

• , ....• _~ .Q ... ~~_\. th~· (lttl~ .t t.1t_::_ ~ 
~~ .n4tb.:'~:,$~,. ,:1,\,1. ~1P.r.t1'n ".r\kG .• \«& . ·np'··::td. u., 
l", .. ~:::% ... ct:.th·tnj\, .. ,tt~~. $~'A"'.4th~ "~~~plta1.1t;t$eOf ~ht·.~ 
c·a.~' '\0 ~h'~l : ana In· all. ,p'A~l~ "'." Ct,14_4:ln tb.. ~tk: .• ' " 

fll,W.,. ""as ... J41._1t ~" •• 1$tJi1(t'lta •. ,rHaotti.", 
thMl··~ •• ,..tt.·o~ ,~~p' .• ~t· ~Ik_ .... ". attapt$ hay. , ... 
mldet'l",eUP.t.he e144mi' ..... ...,otwlll.h _ .... of l~l1B"aa_ •. ~t· 
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.,en··f.n.tt,: ~n, t~t. ,.~~d·:'4'JO ... J'; '.'11\ :1,,,, '14t ' ·$.···G~'-4.: '''.'filt 
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t~,~q.'h.,.~l:k . ",I. ' . . " . 

. in .1'4,tM ~fl,,~tbttnf e()m~,a' lla.nMl'sb1, .. 01 if. ·,I.'.t."'._,: . 
• ~., "C:~: '.M" SqB~~ •• M.~ll' MaOktJl·sr.~, t~".C. W.t~·,.t,·. <4ul~·· 
~·o ••• l\"\' •• f tltt f:.~W. 'i 1 ••• ,. 1 •.• w 4.61_ "".'17 wt __ _ 



__ • V,I. .',9.t~tl .. ~." •• ~' '._a.I.',," 
~4oa t·, '. J,.,.,~ _I;.'. ~.. ........... .... ' ...... ' . h.-, •. 
• , 11D1 •• ' ~. r.l. H .. , •. g4 ".,. ... _. 

"',a\l., .,_\.~. ~.~". bSft _ ... ftfI'rit\td,.lt,b. ..• ' .... ... ,'lou, .. 'h.«l.y_~tot .han-;~ '~\l' .•. ' T1l1 418\.11».,1. 
of "'11 •••. ~. jl1nl1· •. \la •• ...,..,bs.,·,A.aai1w '4d1' bu. b ... 
...... " M thll Vpltlp\ ~. and. ~ :1Ul\tt fa 1tta. ~ .... .J1m. 

_ •• Mt:_ ... Ci.,., ...• ,tttr. it .. \?flt·f.~$.R;.d.t ~ptl.tins. .... 
I~. b.,. ~ ,op':tf'a\Uu .. ~.t· l\1lr. 1'43. .At t.h. tr.1me ot 
tike t.VG.U.ttt_,·-'he. _ • ., .... __ ... thl 10_ .. ,. pi, .. 

, _ile_km tla~.$l1tl w~ .~:tlppS.ns'h.aU.w ...... 14th .. :& '-'w.er . , •• ,,4. 
AO~~o ",·1, ltfa., •• ,."Ita'-.',-"" ..... IOi.pmen' ... 
~'_'~." ·to l' \O.il, .... t~,*', .,.t,.4 tblt· PN_.,..liU1 
.. _kIlO. to.tt8. p"'_.~n dCiitl'milt,uipaentl. obtala." 

. ..'."f "";»'.~_. '''.'4.'t1f.t4v.~,.~Qa~ ·haI' ~~, It: 
10 .... 1 .$..t\t. .'"~t,q.d"'Mltdo .•• "a._o .. ,1d.. Sht~,. 
by ,1e~I' '~ok ..• ' ~~··~o ._r-_;1l.~_., d4 t~Olll t.·". by ~d.l 
,. tbe '0..",1.1 •• ,. n.~ ·~tl$l~ •. C~lt.. T"al caul, ... 1lat,.·, .. -.a.., ,.rt~~·, .• ewl~l bet,.kedlOtt\bto Clu'kdQ1e., ~ ... , 
a.· 8 .... " .l!a~lll\l •• ·.ue '-'''dl4lJl-e...,.. .. ,.ftaidoll. .Clhal', •• 11 • 
abo.t "~. ,. ~.. . . . . . -' . . . .' .' ~ 

~lt~'r Oh..~, ... ~t_rtl$.l4.. ~ ~ •. ~ pet t •• t,r lacobkkt .• '~' 
.4wU1 .... J.1, :t4tk$ •• 7J ~tl ... t.,~ .tl\Ud.n;: ·quellti .... , C.Jal'lca.1e. 
Pre •• ' .~I'G.'" ~., ... per.'.' b •. th •• ,.atoM lM1ie". ii.' 
tkl. ·.n 4' __ t.tJ~iO .. a I. 'til. dallF' ·~alt •• 

Ib ... 4". C~1"cel~. t.ai,aJl ~i t ••. co.pper Vt4t, .. )) .. 
b ...... 'f'aQt#.~4 f •• l. tMt it •• "Ir~" "Ii •• aver •• ap-
,r~~,,11J" ...t1tw·· "t~ trt&sbt,prAel.1'e n1l4e1ul'42· .1>, 
t~, e:~';I"f. 'QQ;.,'~C~1M:l.t.: tllat th1$ ave:rageSre.d. ay' • 
.. ,de4; 

tabl' 1 
AI!.L~~ ,e!£l.~. ia:oi~ll·i'9tlt *.cr~. 

tt\ _ A". $b 1,0 .inao1-. (~S!fJ)a) 

11 ftr~ \.:~ 011 1, ,..~ . '.)0 t 11 

ao~ 4.,:trdn~d.. lh So QEOL.. SURVEY 

CONFIDEN'TIAL 
fOH tiS:: OF 

U. s. GOl/fftNMiMl 
ONLY 

.. :! 



, .• Iei: 

,.0 ~.l~(.atD1¥ 110) 
c,II I', II,,', :It ,',J :'(1)/11; ,In IIIU"'* 

u.s. SEOL. SURVEY 

, CONfiDENTIAL 
fOR U$fi: OF 

Uti & GOWRNMltrr 
mt~Yi 

the' W~ $pt:t~ .. ~ ~ta.~ltLak. ~,fJ1'.f£.C' 1. a iho",41*'-", 
y ,."."tlthe It.~.f!t.~i@h ~hlld1nr.~~h'.l'btomat~ ....... 
i".~, ,t_~:t<a~bab '1a.t.,~~~;' the 1"'# .... fOtkla th~ .~ .~ ... 

i.$,t,n* ~b", ,'~~ne, ,_t ,~ ~ ... ,with "c •• :loUl, :r~'I"O' r.' 
$ittst •• _~b'.r, tf)ata\$ivlIly·",.md to t~ ...... )1, to.".ll'O' 
l~, 't~.l, ~~. , f}j,,*.Ku.b.\;,~I""'" ,""11. d.1'~let "MIl"" of 
~~~~tl •• '.t '~irt .. $fa« ohe~,;~':u.'"'jn"i,~o.lilor4lOu. 1ha1,." :al14 
f~q$i •• l.j~41l>I: ,:~,i ~.~"'ll .. f ,t_ .. tj,., ~~ •• t ~h','W~ 
u.dG ... ~.ll,1.s ," , •• ~~.ecl1' .••• ' III , ,,..e !;~; rk$,eGae:1Mi 

, 'lte~ li:,"equ.t17;,l;:t"Q.l$~'4 ~'.I~', '" ' 
.. J . ', . 

, ft~, ~_~ '~:t.A~ne, ,,.. ,bro."i, ~.,.et~*'t, ~ftn.u, ,~'tt1ttrl 
tb(;'.$ibtandl 'l.~t;.,llfe,."~."s.~l.,,,.tlr to:U.~ ato.,lrtr •• 4 
untt"1atto.n.t~u~"',,,tb$,~'_~e':~', .... ,'Ilu.' •• atat~D':~Q~~or. 
_, leN .~bl~, 7 •• , •• ',. ~hl .,CQ'_ ~d.. $a-p., elaSm$., .. &e,\. ".','pritt ••• '~.<y..l1'~tk~~..,'t :~~·t ........ tt ,. th'.~iI~} . 
~"th' tMf. tllI3t:t~ .~*~ .. t.a __ IW .~. 
t~osra.J~'lt. haQ' " etli;$.~$l;' .1''''''\Vhe~ef' ·tk."~:,.t~tu .. ~f •• ~_" 
'It'$,~.la'''t.s.l~ion·(d~ thte Kdb __ ,~~!\. ort. N,lonal-..en'. 
tfid.cm hlft' ,to.,d, tl\fI r$nli)eU~. to .. th .. 'a~IH· ' . 

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

If,,ih-florik.Q$t .4.~ .. ft'~ I._~h"".~~e.a~ .,.a., 
t'&O'.$,cIA,t"u.\~tb._.r3.1nt; "$,.~t 'he . "'t:f1c'~,la. \hI 
tbl, ava.f.1a\));. ~w tht tl~lde~~ti.n;L'-wu im,he!\l1. tl .. la",. 
R~.rl ot'h"iC~,: ' . . ... '. . .. '. '" . . ".' . . ."' . t·~ff.·: 

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



~~t,~~.,_, o., ... _"",tl1;4olat. t~ .... *lot. 
t1A the. ,~ :iiGe.. .. •• ,:'.,'~"..,. .• ~.,_ ..... t llmfattRt, 
D ••• , .t -".,ola'.' :.ht,f\ •• _ '- _.# .• __ ,,.,... . 

_ .... ,'fliIII .~ ... :..t.& lIil< ....... 'UlWIiA ... ".,.." A'iIHiA -. ,.I .:a;o. ',M "iIIi'tl&Miltti." .1J!Ii .. ltiii& .. '",. ' .'k. A~.' ·,aiIi. ;fto ...... ~. . ........ , ......... , . _ .. :t ... . ,*M9 .wlllt:" ~'" 'W;1!f'!i1l' ~~ .. r .... ~ •• ~ w~.rp ... ~ ¥ ..... ~_v'" , ~, 
ohlt;e ...... ". '-he. _tl~"_'_~'.ll ... ..-te .... lMally. 
a. ·dO t.he ••••• utato (?) ad . ..,,. ,1"o...,_",n ••• _, ... ' 
&t ... , •• ,.. ': , 

Chert COft8"t~. thtl ee~.pftga. 'm\4 1.. ott_ "tatA, .. 8th 
ltm0~:". . •• ,. ~dl' •.• PP,.I* .M. 'bt .• "a •• , .1JIAs..t' •• of~'bod'8 
... i\a. •• ~b1 eou .... wm. ••• b ... out.lID. .~t1 .. ·of ••• p 
in41c •• ,ttu\t.tih$<}ta,t. f4t "h. ." ,.,' .. .fl8M .. tb.tf'.~ •• 
bOdi ••• fIf· the tlbtflot ba.. adeftl'll" ....... 8\ ~ .\lV-i~~l'lonlt ••• , 
"tNnd •. l.W, .... lac:S.4e$t !a. i. .... -.l,t.bit., dth ... of th, ~, 
IGt'.t .... "'.'-"$ .t tke di*,~l., . A'tittl IMfton . 'h. Afli._ 
Ism·· c141m .. n.a~l]f ","ieal p01nts t"endiil! If. '''B. anti N. "'oW. aN 
lot.UV'miMJ-s;Ulet\. " , 

Ibt f,~ 0" 'bOdl ••. ".,. -I.W,. ... ~'I ,,,.. a kale.,. to 
~V.~· 6 .f,.' .• , w111 pro\Ja)j~ ,.Mr- ,~'t •• t ... tht vacU.t. Ar1 ... 
Jblat I~.''', Rqt~fld. Jq 'I~j' +. '.. '. .;~;. ft.. 'Va", ~.i.e Oem .all 
po4.~llteh co1dd~ .t»t$.w t~ru1r'Ot .",to' 1alr,. .'.$' Wbtob .". b.~o.r 
1,~f .. t in. l_,th,. .!he _4th: .~,'ht., Urpf" boCl~ •• bal." _ft. 
PJ'onn but; it a~ JHbi\bl" tllfJ\ few 'wl,11, ,.se« ,20e f._. 

Gr.,. ,,_,,1$$;'0$ $trae,* '0 0"*' • cOp;.$~ 14tb ..xpmabl.e 
(\Vi:r~p I.if, ,oVfWial (If tb$ d$~s!t..o' ~S .. thab.a;1; tJt~$t. ... ~ 
.nt.s. It 1SPNslble that $$ltlettvembl1. n1&7 ,inc:r •• ,. tbl$ t •• 
ld..*~. ' , 

fh$ eopp':tdep~~d.t$0t t,lte¢t'R~l~t a" btll~,*, .10 be t~*",h.rmal 
1n orllin., althQusb it i$pMJ~lble, 'hJ1tthq -7. b •. adeqtl.te17'''14~ne4 
'by ,ret4plt&t.lcn t\'tOll _ta':t~ "lll\io.nt«;;'" fbe pr.eleao. of. "U ·,~.Il'l'$ 
fit &rs.nt, ~n~ant!1no.1a,th' ~_d1~4,"k~jf8' ftro0-ll,su.;eQ. fll .,' .,' 
o~~a1tP\1ltld_ suite wbioh b ."It, ~ •. 1n oJreM(lies. of b,~~.-. 
oJ'1s1ft.lhe~.fJen~pc1dtiQ'l\ of, tbtd.JOll,. at or rAG,. t. ~ta. ., 
ttte',laibab ftatG$.\1 M$ r'$Ult~Ml .$.~ a • .,t owap1e'. ..-4,t1. ,01. '~ll' 
111111.4.$ ¥sillcb ue b.11.ved to:' Mve O~~il1i~~Y O~~llft '-h* •• ,or: 'pt" 
tion of th$ t»1e~r ' 

tbG.,. i. ,.t,t~Vfj,\l ~;r$lfith$,4il.$t!f~ot b~.4the;rt.,~~ , •• ,. 
t/jtth,'.h~.w ;1', _4 1., IQq~"'ke."'flJ))l •. ~" tl"f:,.o~' 
eXI"d 2 .. 00() tOfi$'1 ¢r~.'triti,ate'.:iA ~.a$ .. ttJle ~xt.enl1.1 .1\'~'" .' 
~,.44epo$ltl t. no live '. ~,I«) .. wn.~';, lr the ~8' •• w~h.~" 
w:t4eq $,'ipOsed attbl 6_taMu \he ftdnltl' of ope 'Ou." ,b_JlI"'\\, 

. ~\ . 
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•••. lM~"_.,'" .• t"4$; ....... O, \,b •. ~, .... ~., ~tu\'ld~tl11.ni·. ~~pp~~ 
or, "~tl:J'h,~namt~ tt:lt.l'_.j~ "'~Qt, "",,t:t 
~.r4tI~4~_ .t U.t.i~,,,,~, ~4I •• b.,bterr~4 .. ar~l' la 
,tl..tbl.' thl\ .. "~'t •• ,~,., ",,"'1 ••• -.1 .. 1t tho •• 1. thtro_ly 
t.'$t.4b7""~IiJ. 

In thi __ l.,fJJt.~$'~~f."f •• ,~M ;., .. ., bl.~ .. ~.o ... r., 
trom, ~t,~ ft,.' l.a. 'Ale._",_ ....... upNYitu"" ~o.,.~~ . .u1 
V~7 '!ilcl');fJ ~~ pa.A 4Jhtpu.'" ",,,.'.t$\ a P"tot a\ ·1,11\ B 'MF 
_,mdtltUltG(1 . it ,.I1 •• t:1,... oP.Outpra_ttld Be,toU019.el.:. ~..",' 
it, 1$ ~'bJ (JI. '#aQ\el Mll .' hl~.Ui~ewea~a. "if) l."~ ,g. 
"lum O~bo.n;~,'~~ ,lit. 1$ bd~ftd' tbat pJ:'Ope~ Id~l.#acUct ~ " .. dun 
:lht,.n'a~1 A~ ,tU.A1'ti~: 

"k, 
, wt~ tM prt$~t. QC,p'l~pr~$r;$»*it, lft .. ~\labl.that, ttl4l Apes 

lf1D1. (t.~ a.,. $"c~.j iIi ''*'' oJeMtl~ s.. the .. fi.'rlotl,., .'01'1 
r$Qover.4.0A th. M4oli~j\ ~~ 1i"t· ,'Q_,j~&_'. &1).4 ",0ll14 ••• T'the 
d,~velQpm~Jlj$s. ~f '~M$lt)l;; t"nottoo,rq,iA. fh. Ke:nneq .. <_ ,1ef'S,. 
1., 1J~.1,~lo~;,.1i::. o.o'J:"~ ~.C$, $ne,tl i1'\Qt"q4 Gt .... a.~· d..s 
.bow prom$Q .. ~~. th'~~ .... "J ~1111$1". Ari_. 4im,ati~, 
Sn81_ o~ £a \1\. '~ek., .pf~ -v ,~$~ct.(i to ~ld pr.'l, •• 
ore •. , . fn$:r, M' b.,n Ut'l. '" .. ~~t1UIK (')a ,he fler. o1a1m8; aa4 1;tiee 
'03$1blUt~~1 Q~ott " .'.:r~I. 

c.,..!.~ chat,.. ttr" _" ... t. .t Oh to .. 'lte~ .e tr-om $i; .. te.l, 
p. \.01\, .' when -f4!lg &lttl m1$:e~ •• _, eJ*'atiq. 00.'. aft ••• 
$ldca,~&d iltl .•• ~Uoa., ....... t.l." g~ ., at lea.' til,lIll-' bt 
~'m..'d ~.p,~' 41lUOO.'.ttU1 Q",-"Ue.. a-l:her ",'Un. ~'4" 
thatfiht8 mat· 'be ~ct.Q.~ 

A 1l.3ot. ()'b.tatlM to. ,tar roUtl4 .o~ .• 'fi. o,.~a.".$ 1.~b. ~ • .q. 
w;tnt$1* •• w.tall ~t 'til,. dl,tr;loil;,~ .1' i, ..... M4 tba\ O'$Mt,~_ ,114 
.~ •••• b()ut~a.a~aq 1,.· and 14U·'no' .. bt· ",_4."11, lQ\., A,:til.,.'_.: 
Ili.e. Ap.¥'.ea,.,ott~ .. i'ala t •• l~llti ,~ •. ~. _tel'· coata, .. ot ••.. ' "eo"-"' dl.W_, tb1$ #iealOll t4U,Pr3v.~Pl'tf1t.\llM • .PG,ta'1oN~a ... 
"elf". tn." •• ~,. l,oekpU •• ':,~.MU. ''falle,.. ·cMra~" ·19 
low '1' •• ,1t.1;1_, anti IhJ~~$ .WUl. i-Je flal. Ina these l"eoO""' .'~ 
fer ... ' 4'tlr_ ' ... ~'h$~~, ' 

X$ 1$. 'b'U"'~4 t;h", ~".,1;;$ • _nftntta,.thfJ 0.,.,'.144. S. .' ',:' 
W1p~g~t.l.~, A~.I'''\.~'' 'hI Apu. OQ.,a,t.H ."* 18 ·fJl. :\~ •• _ 
_ t ~_.$. $W"~1\~')'&. 'fl4\,. I",plv ., Jacoh Ita_ . '-. ~ .• ",;, 
Ipr_s~ fi:le. .. " loisaifServle,. h' of'\.b$~tm that t •• '''-1wa' ':' 
leins'LiIActeR" . ol':millllll ,0"&'3U' .... '.,. $ilb'\~. "'84$" .. ,,,,, 
',tin6f8., a a, ... ~ .• t ~l.f .1t.~;·'a lut of 1,~ tee', 'bU ....... . 
rastrv4, ~. llot 3-t1fr sit .. a d..y.~.. " ' " .. . 
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'. " __ .If.~t' ,)te ... ~t.~... .~~ ••• t·~~l"'~~k"""_ 
i\.. ..' .• *.,~._,_~.~., l\".~ ••• , 'lva,St 1,., 
...... ,- •• , ..... ~«.'dt. ~."ft~U,.*.~ J •• ,.otlntl'''1 a.' .. lRI •.•• '." .kl.~.Dd •• ,. , .. ,'\v of .MMti.lt· ; ....... 

. ,a. "'~1'1" _.&~" .. ,.-'l..~, •• -.~ •.. ~~ ,,-_1 .. 
• Ute ••• ' ... 0 .... ~ ... ~~ ':: ........ ", ·.4.llelc&\1. ~ ••••. 'ft" 
n.as- •• _~~_ •• ' .'~ ~ .. _ ·a •••• roacl...,'nflUOil", 
"~ ... ~,.· __ l_ ~lOh ~,., :,.-;l' .... w_qot ... 14'-1., 
to .... ·· ., ••• J.i ~.~.:'1"1' ...... Aft -obi • .,-, .' ... I.t~ • 
.. a. .~ .lf~a __ tiad.f.~~4_$ 1.-.. t._ .. o.~· •• \tn\ of 
'the tJV'" "'1t;'tnl;y\,:ftqlt,~"(~.~ ail'." 11_ ad .~bl • ..... I." •• tat . ., .btj~~'4.· 

.. '"~ • .,,,*l'.'''·'))., .• , •••• , .... ,', .Jl.~ •• .ArlII-, 
btL ... ".aCO$''- •••• ~I.I.tu$ ·~_tlb .... ,,,bW.U... .Ijt.~a •• b 
Lake.·dt.~ft.\» .• u, . til. :In''~~''I.~$ 'aft tU~.l en_- 'b, 
e.nfJlat~dll' .. ~al;b,mltt."'f . . ...... '.' ' ...... ill t.a ••• 81 _ • 
• 4h •• ~t_.'~I&",u. ",U'U .' •••• lb11it7; ... "·f and. 
"$,.1"1H'1':I.f~~a\"~_. . 

TbtA,u eQ.mp$»'jf.~ ttna ••. lal "e~OMj .s bee_ wu,"l.'o .. 'PJfQ'­
.. -u.v.lJr- ~ .. ~ .... · .. n ..... t);~'_ tbe ,ia u' 1;0 '0'11_ 
:a !wt.elUtt -" •• '·.,liJfttlOu. 

A ~.~al. ttn.~c'Ci·~$P'4t1~ '"~J . it 4one14.N,d. •... :,ho\\l4bt 
p~ta," 'bra .. fI1t.~t •• s-~.""~. t_~trl.n \kQO bbt.,." 
".onlt41tn .... , .1t.h"ih\." 1. ,. "~t.e· u.1t to Nad •• _10k . . . ~ .... ~ ... ~ •. ...... . ..... ..•.. .' . ·''''.· •• ·Ia ,~. 'bJ ti41,..· . A.t." .' . 
.., ~ ~~~"~~ .• '~. - •• ,.. _~ •.. : ... ,*J. '. "Y~ M;tO~~ .. 
'hj ..... l.~~ . .,. ,..;· .• '"'1(· .. ·. AGtull'''."tiI ,.ho\llA,; •• ~~t ..• r 
t· .' :" ":.'; . to ._"be • ___ 1U ""11"~ .11) 
f.···. ..1. ~t '.~'I¢, .,_ .~ ... tnd .., .. Ceet. (11 __ tAll.h· .~., 
t&~ .... blef~r-t.efi.t' .• '~P,t., .• ~tlon. ana, ,,*lok. theN'., •• 
_~lt'~$'et\t~a:r$ tht!!.~l1t: ·Io.; .. l., .. a.r$ • .,. 80. 1,.IkoP.r .D'.D. 
l(tmledl,r.::etp,~rilmltt"C~p~" e •• ltdt\.~.~Ari •• _ lia, .11~t •• 
• d.~'1_:~ .tt 1., .~(Q,lewd ttl •• "b.,r • .,.~t ...... 1' fa tile 
bloekb.l()!. u_14«Wlbl •. ~~,", ••. otilll"ou Q"~oh ..... b, . 

p .... 'o .... ~.: .. , .. :.:t ...•. ~.)lV.,.· ... ··.··jb. .. : ... :.:lpp .. : .... ed.t .• ~ ...... $ .. 1: ... t ....... , ... ; ...... ld .. , .. ~ .. h .. · ...•.... _ ......... · •. n ... ·: .. '·:." ...... :.:.p ..... ·.~ .. ·:.' ........ · .. $ •... , ..... _ .. ': .. "." ... I .... ,..· ..•.. e,.·~ ........ ' •. : .. , .. __ ddch _, bt "'1~ak'l\ ,hOll14 _.$ 'dtll tll .. aUt"., .. ,." .n. 'ht 4ls,~tt Q. ~. PCls~;lbllt"'.,o. Silht"OAdIHOY.., ." .".vWl .. ..... r-!$kU_volVM:. 

a r,14 111 .. " I 1'1. 

'/·.., •• l •• , •. b, tilt .x.e .. ~ iufl-.,., 'hit QO,. MUi.:Is 'II ., ..... 8.4 b. t.he·-dlitWlot. .' ;, 
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