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IN REPLY REFER TO: 


o	 UNITED STATES 
DEPARTMENT OF THE INTERIOR 



GEOLOGICAL SURVEY 
FEDERAL CENTER. DENVER, COLORADO 80225 


Office of Minerals Exploration 
Building 53	 Room 200


June 6, 1969 


Memorandum 


To:	 Chief, Office of Minerals Exploration 


From:	 Field Officer, Region III 


Subject: Transmittal of an application for financial assistance 
in minerals exploration by the Cardinal Mining Company, 
635 Hawthorn Avenue, Boulder, Colorado 80302 


The applicant has been advised to furnish diamond drilling bids, 


as well as assaying bids, and will submit them to us as soon 


as possible. The application otherwise is in fairly good order. 


i 


7 J. William Hasler, 
Field Officer, Region III 
Of f ice of Minerals ExploraLon0


L 


JiJv 9 '969







. 


H. LEON BIRD 


Post Office Box 663 
Boulder, Colorado 80302 
May 28, 1969 


Office of Mineral Exploration 
U. S. Geological Survey 
Building 53, Federal Center 
Denver, Colorado 


Attention: Mr. J. William Hasler, Field Officer, Region 3 


Gentlem en:: 


Enclosed herewith is an application by Cardinal Mining 
Company, a partnership, for government assistance in 
exploration for gold and silver in the Treasure Key mining 
property near Central City, Colorado. 


If additional information is needed please notify H. L. Bird, 
Post Office Box 663, Boulder, Colorado 80302 or M. J. Kraft, 
635 Hawthorn Avenue, Boulder, Colorado 80302. 


Thanking you for your consideration of this matter, I 
remain,


Sincerely yours, 


H. Leon Bird. 


HLB/lcf 


Enclosure







• MME Form 
4(1	 RtIt Ilurt;iu No. 42-R I 3(i14 


Revis€d No. f'8	 UNITED STATES	 W i	 c\pir&s De. I9I 


DEPARTMENT OF THE INTERIOR	


,./ ./ / 
•	 APPLICATION FOR FINANCIAL ASSISTANCE IN MINERAL 	 XPL t T9N// /----i 


Pursuant, to P111)1 IC T4av 8')---701 (72 Stat. 700; 30 U.SC. 	
/ 


NAME OF APPLICANT (1 :11 1/ It'll ?/ll//i a//il ma,/tn ,ç li/dOSS is ties o,,liI	 "	 APPLICANT DO NOT USii 	 L 
t'iintilc/ sf010' it i',iiJfi'i/ )	 _____________________________________________________________________________ 


DOCKET NUMBER?. 


Cardinal Mining Company	 :' 
635 Hawthorn A,enue 
Boulder, Colorado. 80302


REGION 


DIVISION CODE 


BUSINESS ORGANIZATION LIST CORPORATE OFFICERS OR PARTNERS HERE, IF APPLICABLE 
(('Itoh	 )	 NAME	 ADDRESS	 TITLE, 


H L Bird	 P 0 Box 663, Boulder, Cob 80302	 Partner 


INDIVIDUAL fl) LLDuãne AafKraft Magnolia Star Route, NedèiUa'i3dcCobo 80466 
CORPORATION	 M' terv;nJKraft 635 Hawthorn Ave , Boulder, Cob 80302 
PARTNERSHIP 


OTHER (\/tt'i't/(')	 ' 


T 1DATE RECEIVED. 


STATE IN WHICH.FINM IS 
ORGANIZED CO10radO , 


MINERAL(S) FOR WHICH YOU W4SH TO 'EXPLORI 


Gold and Silver	 ______ 
ESTIMATED COST OF PROJECT 


$92, 604. 65


PROPERTY	 LOCATION 
NAME	 COUNTY	 STATE 


Tr'eà3ure Key" 
Tunnel	 Gilpin	 Ciorado' 


'('1FNERAI. INSTRI:(TIONS 


	


.Befbre tilling out this application, plesc read the OME Ri'gu/ition.c f ;'	 .	 ttd iner it write ' li l t apltcahk.	 Mars or sketc hes sit(tUld he t'iI 
()Itt,,ining Fei/er,i/ 	 'i VS/St li/ti' /1/ !'/fl.///t'/?/,15 L \'/)/OritlftPi V fti' •\I l?/('?.il	 I t	 t I i'1°'r I I	 rra (I S........SI ti'tI ifi	 '1 tite rr re rr V It catli iii 
!ii't'','t'is (	 o	 i I. ( il.Ijl.	 II	 .	 I' i	 isso it	 till ttl	 it (lit . Vt . ii ii' . ;l t tj Ii lIlt	 hut	 . .1	 0 '	 lit i tilt ' .'	 i'. '.: I	 0 I	 iii	 sc Sr k i to'.	 it' I	 iii ig	 it	 it 


	


must provide all applic,ihle ioIR'rtaI md titltirmattitli 'tI.V ititd tilt mile 	 .iittl flit'	 ttttts('tl i'stt elliOt t&tiik itt 	 (1111 '	 \\'lietu this infiirrnitmtimm 


	


hack of this application form. Avoid • tti'tiicccssary cttrrespondeiicc (lId	 t	 Ott tOt) t.i)l1leN. ill tI it 'miv he shown tilt oii' map or sketch. AU 


	


delays by submitting complete and a cit rite ii tot:. tat ot. Ple,iSi u/il/n/i! 	 dt i it flIt lIt and it icr il It1 hrnt'o ts suhm toed as a part of this applic,a-


	


,two copies of this application and l/l at oni/'I//I/ni,' /tiper ('Xl.'Cltl It	 titilt. (Sc('pt thtise itt tent • ( g which s'ou mark ti. he returned, become 


	


otherwise noted. P1st e sour name amid uld ress tIll ('It Ii sheet, I'.ac Ii	 lic I' t rerty it the ( o is i'rt I mcii t nid will 11 tt he returned to the appli-
item of intormat Oil. liars. ii)tl reptirl S t'ecpi I ret1 	 is i	 tart itt this	 lilt.	 Scud trit	 Ii pies. i/it! (tfr'/f,/?/j/,i . itt leases, colt tra ts'. and other 
apphit'atiliil iS ilcscriltt'tl t ill. tlii' hii k ot thiS tttril) 	 lthi.'iilit	 iii hi (((St htctl	 ,ht ii 011011(5 whit hi Itt' iii i ssential I''	 'it vitir husiitess records. 	 li/i' 


statement b	 tile 1(01)) itlililhR'l' hi wli ii hi • ii il In mi's. • It iii lein di it'S 111)1 	 t/./l .1/i/t ilt ittit,/ ui/It tb' i)t'/ttirlmenl ,,/ f/tv Iii tcr,or. F.'. S (veulogaal 


	


tpplv to your apltlitatitill. show the itch) iiitiiibei' t ill \'tittt stltetllt'iit	 •	 O///ti' ti/ ,1iii' p ,ilt I'\/t lii'.itii,t.	 IU.lt/tlflXttiPi. I) (... 2(i242..',r

ii'iti' / h i' r/t/rcst (),S1 I: I/i/il (.)/,h''. 


CER1'i FICATION 


The undersigned. 'whether as an individual. orptirat(' t ittit er.partnt'r. 
or otherwise, both in his own behalf Intl It Ii tmt It ir bit' a pp1 u slit. 
certities that the iiitorilelthiiil set forth	 ii ' ibis It irtu iiii .Iitti olpIltVItitZ 


•	 -i /f?.	
S 


DATED


n.Ir'rs	 trret't,,aiid wmrlete. ttt the host ot Ii's knowledge and belief.' 
,iid that he would not sird illartls undertake rho' proposed CX ploration 
t. ii't	 i lirreiit toiidmtit ills .,itth tilt tllnstsni ('S it his 'ile 	 luf'ii5('(' 


(it i	 7' '''' 


BY ' 


T IT LI 


A ss'iIftiiIv 1(154' st.ItCti)i.'lhl itr i:ertifl('(t,iiii lii his' l)e;l:trtliii'ilt 	 it Atiti s' ut tile I iiili'il ii,itis ( ,tisi'riim('lhl i', :i , t iiiuiitil	 ttti.'ttv' 


Is. S. Ck. 'lint: Is. 	 I iSlI.







I1RM ATION REQUIRED WITH THIS APPiiCAS. 


Financial Fligihility: 


(a) Submit evidence of 15,0 'i'i hiu ) 'di.y pftced'ui the 
tilit'ig of this applic anon to obtain credit from your bank of aciouiit 
andi at least one other banking institution or other privatesouircc if 
credit. Such evidence shall include (I 	 t'rne'copies'of your' letters 'to

credi sources 'hi'h show 'ciatc' if lum.iii rt'Ior'st. a mould and urtus 
requested. 'and proposed use 'mit loin tn ids" mud', . 2 tr.i'e opues of 
re'pties from 'credt' sources. - 'lf'the loan was oIk'rc'th-ni.ider terms 
wh im,h you consider imutreasonahie, ' slOe cv liV von oitside'r them co, 


h	 List names and addresses of affIliated, paretit. it controllini,

companies or'organizations and state extent and nature t their interest. 


State how you l'roro' to hi ru ushi you F share of t h'uuc	 cl time

c'xphiratitun work. 


2. Applicant's Rights in Land: 


(a) State your intJrest in the land and minerat rihts, whether 
o.'nr. lessee, p'urcha'serundë couittcct. or other, If von are not the 
owner, submit one true cop y of the lease, couutract. or other document 


cvih address of owner) tinder which von control the '°rev. lescrihe 
all liens. nwrtgages. oi' cihier ciii iiiuihirauim iso mu tIn' liiid .uiid c t.iit' kok 
nid page uutuuither .iiicl olin al cla'e wln'rm'n'cctt'du',l 


(h ) State' the legal description Sectutiii.. tuuwiishiip. md raiige metes 
and''hounds patent nurnher'of & laims' of the land upon which von 
wish ' to''explore and all adiucent land whi'h von own ,oi' oumirol. 
Describe any p;u't mit ' the laid or workings which shoim Id h ii' be snhjeu t 
to Government rovakv and liens, It' the land u'oi,isiSts oL.iuumpatented 
claiiiis. state hook .iiud page iicimuhier for cat Ii tic orded lOt utioui iiotit 
including ameiided locations, and official place whore re urdetI', State 
all the names h' which' you know the property 


t,c'u For all lund or mineral rights ciu&'iiinhei'u,tl' ti not owiiu,'d', sciliitiiu 
five copies of Lic'iu ;uimd Subordination Agreenceti (5 sigun'ti bc owiier cult 


MME Form 52, If the agreements cannot he obtained, state reasons 
and whether you can tn rn sb a , performance hood, 


'. Physical Description: 	 '. '' '	 '"'-'	 ' .	 ' 


(a) Dcs'ril5e in detail anti ulliis'trait' viili mimaps oi 'k'i Jut, ill ii1miiium& 
or exploration operations wh nh von k lit iW have ht'c'uu ur crc' beumig 
conducted upon the land. 	 Include exist iimg in ii mc wu urk iuigs ,inl 
ptuhmi&'tn"t,itihmttc's. 	 ,	 . ,. 


h't State von r interest, if any, in oper:utituii s dcxc ruhed. iii. 


(c) State. if von know, the past and current product'iou'i Supporting 
our statement with' copies of settlement sheets. iii tie records. or pul,i' 


lished data if available, 
(ci) Describe known ore 'reserves, giving quantities and grades. 
(c) Descrie b rãrative and maps or sketc:lies the geu ulogic katutes 


of the 'p'r6pérty. including ore minerals. 'geologic hrnmarmons if known. 
àndtvpe of deposit '(v'in, 'hedded etc.). ' 	 ' 


(f) ' if von' have sampled the area you propose tim' ('5 note, chow 
where thesamples were taken, describe sampling methods.tised, aut 
provide copies of assa certificates: State voir reasons 'for' expecting to 
find ore.	 '	 .' 


(g) Send with vocir, application at least two copmc's of all geologic or 
engineering reports, aSSimV maps, or te'hnuilogm&' nt' crm:utmomi w h cli you 
.have, indicating whe,thr you require their retn ruu. 


4. Accessibility of Property: 


(:11 "T'tm aid time ()M 1: representative whmu u i ( mv cc aiim mimi' mIme '0 p' y 


state nani'. address', amid telephoime mmii tim her 'mit ' tim cvii cc ml mncjem' 
him give directions for reaching the projerty:' ,uiid describe aci,c'sstbmlit'' 
of property and of arty mine workings. 


h ) Nau'ne the shuppmuig amid supply	 mmmd state thu cimct;iuic ('S



to the property. 


Exploration Work: 


(.a) .Describ,e fully the proppsed explqratuon - work giving individual 
footages arid sizes of openuns /or m','lc'/ ,tm'm o/ ultrA!,	 I 'Se mm,urrative,


(miahts. plaims,	 miii 'mu'ctim',mlS is tue'r'sS;irv. , 'iii I',m,' 	 ,.;uii ' t,, cm	 mile 
wutrk m" rt.'lat'ed itt geuilcigm 'fu'tc-ure'm'uu:i'i-as-'',:lns, umre'hearu.ng hecYs, 
mmmi tau, ts ut tt mc k ft uruiu;mi it tm-i , m , Slum iSS' ,i so time re-lu tim tO of: t'h,' prmiu 


por'cl cvork tcu aumy exusumug mimic. wiirkimigs aiim1 ti) land mounda,r,'c'c c:!r 
t'o tht cksest ideumtif'mahh' cortiu'r: 


(Ii	 If mum nut cc u 	 u I immuist I	 himimlt	 ch usc	 hmc prq	 cm ih hit mu um	 iu 
(he	 i'umpert) itiap huh. St-:ut'c' time lenrh'u, type 'aiud: cummm,strui!t'imnu i:ncthumm'ls 

pru )pu msc'd'. 


i. ) If an ( )M I: c:umntrat i us t'xccuitt't'l st;mtc hi uw s,uun tht'i'eaftc'r cvi mtk 
wu uiihtl lie started' and' finished'.' State vumu F inri&'upiutcd; vc'rage dads or 
i'uu umm this' rate it pruigrt'cs ft it u.;iuc:hi' type of work. 


(,. J:X1)(rl(!fl(,'c: 	 '	 '	 ' 


State yuuIr ôperat mug c's j'm'ricmm c a mid' h;uckground' to conduu, t' t hi',-
exphumratiiium svork and mismi that. of the person' whu'm will, supervise the 
wiurk, 


7. Estimate of Costs: 


Furuiish &ietumhiL'd estmmiutc:s Of the tieccssarv costs. for' time moth' 
in u lurid c /r t','lt iti'?,i ti f' i/mi' work pro/tic ted' ii, 3 (ti) mm nu,ier the hiemi imigs 
hm:,m'I huu,'itis' 	 cumuli :u"i'mm:mIl li-mr u',utf,t 	 I- ir.	 himu	 ';mmutl' mIie u,'stmun;mu.'mh' l'uu!.i! c',')',l 
u-f t h' su,'m,mi'k, ( ,m sic f, ii' mmii,' .ss'turk tu u lii.' i''rt urulicci liv au iuidu:I)CiIdu:mim 
suut racttur shtmu Id be , 1 i smed separatel y nuder m..:utegurv ( a) below. Cc )StS 


for uimv wuirk that ix- (mcmi to he perfuurmet.i b y ami miudependent contractor' 
shcmulcl he listed nuder. c.:utegumrmu.'s (h	 thrumiuglu lg 


(a) -- Imidc'peimcletmt tmtu'tr:mcts,' State uhic tiutal i'ctscuuf' any ptuipi't'cl' 
imumii'ri'uuthc'uir m miuttam I' tmur all cur ;imus' hurl' uut' the work', aid the i'iuuutth'ct'r 
umt tiumits uric,1 the ciutim tust for macli ts'pe -tm f stork,, such a-s per ficu,mtt of 
drmliiuug. per foot uut clrmftuiig. Pc's' hitiuu tot' l'mitlldozer operations. or 
cubit yard t uf miiateriuI rmitmvecl. (lost estimates should he' supported by 
huths t ru miii tIm ret' c'mmmi t rat tt irs if pu issihhc.',	 ( "to!':- It: ri(ur,e tt the work is 
tic hi' con (rut tc'd, write 	 rut mite '' alter this u remit.	 -	 - 


( h l'ersonal servtt:es, 'l'he cost cmi surc'rvmcion , englneermn,e and' 
geological Servuc'es, tmcursmde consultants, and labor should' he. utemiz-m'c,i' 
liv numbers amid classic tuf c'rnployees: ran's of wages. salaries , r ec's: 
mmmcl peruuutl', cut u'iti p l ms-motto -	 St;pte whm'tlmu'r r lit-st servmi.'es are u'vmila'rulc,'.	 - 


permtuumg iuiuiei'u;uls sum.1- supplies. .l.ict utcmns uuf.maeu:rua-1 aiim1 - 
scupphues givung quan'tuty aumd,1,rc: mf C5( h. ' Irmclude under' this' heading - 
lXm'cr. water, auich fuel, and. uuiit-s of et.hcmupumeuit : arid' hx)IlS costing' hiss. 
t han $'Sf ) ea I) - 	 ,	 ' '	 ' 


(d	 ( )pu'r;itiiug et3mumpiiic'iut.	 I.mst uiemmms 'm t m.' u luih ) uiim.iit !uuic-l: tomils.tm'tsi" 
ing SO or more per cmii it, 	 ice spei:ufic;itit us arid' indicate how etc ii 

nut u.s it he m,(l&uir&'cl__ m. u:.. rermteil. puirt hused: or pr'mvided liv mhm: 
upli ii aim t,	 It remm red or pu rchmseci, State time est:mated' rental or j'O! 
c:hmsc price. 	 It' tn-rim sited liv the applucuiut. snte couch utuon' and ns' 

fair nit rket salute. 


I e ) lumutual rehiubmi mt;utu ' mmm :u!uci repairs	 I)esc rih the ripe, and' tImi; coSt" 
of' initial rehabihitatmu ru 'mr repair ut' existing buildings. t'ixnurc's. mncta h:m	 - 
tiitris ( c'xi.-lusive u -if mmmim' ss'uirk rigs)-. mod. mnmvahle'operatmng c'qurpnienr 
it u uW (TW,uit'd b y the app mmmi t whi mcli. will' he used in the' explor;ir'i mit 


'umrk. 


(f) New buildings'. fixtures. inst-'allatmou'us. Describe each hcinldirug. 
fixed iunproveirment, ar'md inistullation- tim (se purchased: c'onstrtictc'd. cmr 
iiustahled f'tut tue explucritium wuark., suatuuig specif'it ations md Ottt ifl' 
i'hcudummg l;ibuut", materials, utic.l supervision - 


g') M u-scellatieumus. I')esc:rmhe -(lie tYpe and (:Stlmate the cost of rep;umrs 
amid mamntenanc'e cml the oerarung equipment 1st-ed in '( d ) , Dii for 
r'epr':mt initial repairs listed. mit 7) c) . 	 Show dsti the i'osts' of anilrueal 
''c,r,	 ic'ctuiiiuimimg	 wcrkuiim'i.m s t mmnhu'iusamitii ;uruti u'iimihuyees' lu,thil,m',' 
iii " iir,mr'uc c,, piyrtull taxes, ,iuud cmiher reciclur m 'tl	 titts thur dii rucmt fill wuul,,m, 
i-lit' I m res'iocis categories.	 , :\'ote—'Thic Gu ,vc,'rrmment' cciii ntjt. contribute - 

tcu costs incurred hetrc' the dare of' the ('or-irrict. or' to costs of. or oct. 
tiemut tm: ( 1 ( acmuuuruiig , cusun'mg, uur pussu'ssing hunt) and 	 mn' c':.:isnintg

iiimprutvcuuim.'nts, fuciluiuu's, buumlduumgs. mumstuhImtmm,iis, ,tmmtl ;ulml'turtc'it.ti'u ('5. 
or the deprecuatmoum aimd depletion thiereif t 2 ) general overhead. 
ct urh'umrate marmagemetit, interest - auucl taxu,'s (tither than pa y roll .inI 
sales taxes) ( ( insurance ( other than emphuvees' li:mhihut urmsuranc e I - 
mmii (4 1 damages tu'u pervurms or propert y i other than acithoruzi'ci 'eJ'.uur 
to c_mr rt'pla emermt cut u'u.luupmetit cur other property uset-h in the work t -







I	 . 
APPLICATION FOR EXPLORATION LOAN



CARDINAL MINING COMPANY 


TREASURE KEY MINE, GILPIN COUNTY, COLORADO 


1. Financial Eligibility: 


Enclosed herewith is Exhibit tAtt, true copies of correspondence with 
commercial banks concerning requested loans. 


Cardinal Mining Company plans to furnish labor, equipment and funds as 
required to furnish their share of the exploration, work. 


2. Applicantts Rights in Land: 


Cardinal Mining Company owns outright all land and mineral rights on the 
property except those rights on unpatented mining claims reserved by the govern-
ment under the Multiple Use Act 


Patented Claims - East Williams	 588	 Claims lie mainly in the 
Intermediate	 786	 N. E. 1/4 of Section 18, 
Williams	 488	 Township 3 South, Range 72 
Williams	 295	 West, Gilpin County, Colorado. 
Mingo	 15824 
Mingo No. 2	 15824 


Unpatented Claims, recorded in Central City, Colorado - 


Justice East Extension	 Book 186 - Page 580 
West Williams	 Book 257 - Page 375-376 
South Williams	 Book 262 - Page 153-154 


3. Physical Description: 


(a) See Exhibit !BII, Page 1, History. 
(b) See Exhibit "B", Page 1, History. 
(c) The production of the Williams Mine is unknown. It is believed to have produced 


at least several hundred thousand dollars. The production out of the small ore 
shoot discovered on the "Vertical" vein by the present owners x including ore 
mined and in storage is estimated as at least $ 6, 000.00. 
See settlement sheets, Exhibit "C" herewith. 


(d) The property has no known ore reserves. 
(e) See Exhibit "B", Page 2, Geology. 
(f) Since it is believed that surface weathering and oxidation have leached some of 


the vein, no surface samples were taken for assay. 
(g) The only report available at the present time is our Exhibit "B".







.	 . 


4. Accessibility of Property: 


(a) H. L. Bird,, Post Office Box 663, Boulder, Colorado 80302, telephone 828-3548, 
E±ie, Colorado, will meet the O.M.E. representative. 
The property is reached via Clear Creek Canyon highway to the 'Central City 
turn-off to the right. Proceed along this highway to Gold Dust Village, from 
where the property lies about 314 miles up the canyon. Proceed along the 
highway from Gold Dust Village to an access road that leaves the highway from 
the left side at the point where a road sign marks the city limit of Blackhawk 
and gives the elevation (not correct). Follow this road about 1, 000 feet to a 
bridge. The mine is visible as this 'road is traversed toward the bridge. A 
grizzly and ore chute are on the eastern face of the dump. The mine is about 
one mile below Blackhawk. 
The mine property at the tunnel is in good condition and all workings are 
accessible but boots are needed for the last 500 feet of the main tunnel. 


(b) Shipping points are Rollinsville, Colorado, 14 miles, and Golden, Colorado, 17 
miles. 


5. Exploration Work: 


(a) See Exhibit ' t B", Page 3, and supporting maps. 


(b) Not applicable. 


(c) If the O.M.E. 'Contract is executed, work at the property will begin within two 
weeks. The anticipated average monthly rate of progress in drifting is (4 weeks) 
109 feet. The drifting is expected to occupy 48 weeks and drilling six weeks. 
Progress in long holing is expected to be twenty 50 foot long holes per month 
using heavy drifter equipment adapted to the work. Diamond core-drilling is 
expected to occupy four to five weeks depending on conditions encountered in 
drilling. Daily progress is expected to be between 20 and 25 feet. 
The whole project should be completed in 12 months and two weeks. This will 
be reduced if possible. 


6. Experience:' 


M. J.' Kraft and Duane A. Kraft are experienced contractors and miners. 
They have conducted mining work over a period of forty years (M. J. Kraft). Besides 
work at several Boulder County, Gilpin County and Gunnison County properties mining 
for gold, silver, and tungsten, M. J. and Duane A. Kraft had an active part in the 
exploration and development of the Wright Mine at Idledale, Colorado, having done 
the diamond core-drilling from surface that resulted in the discovery of commercial 
uranium ore and participated in the tunnel work under D.M.E.A. Contract No. 
Idm-#866, Docket No. D.M.E.A. 3830.







.	 .
	


3 


6. Experience '(continued) 


H. L. Bird is an experienced mining geologist having been engaged in this 
work over a period of about thirty-three years. Reconnaissance directed by him 
resulted in the discovery of the Wright Mine referred to above in the resume of 
Kraft's mining experience. Mr. Bird was geologist for Foothills Mining Company 
which was formed to explore and develop this occurrence, andas vice-president of 
that company prepared the application for the D.M.E.A. loan that made the explor-
ation of the property a success. In addition to the Wright Mine, Mr. Bird has 
conducted and supervised exploration on several other properties in . addition to 
making many examinations, of Colorado mines in San Juan, Ouray, Gunnison, 
Chaffee, Clear Creek,. Gilpin and Boulder , counties. 


7. Estimate of Costs:: Short Form Basis 


Development of Unit Costsfor Drifting 


Labor (without F.I.C.A.)
	 $ 26. 60 


Explosives	 3.40 
Fues and Ignitacord	 • 62 
Caps, Igniter s and Spitter 	 • 38 
Track	 2.00 
Pipe-Water	 • 08 
Pipe-Air	 .45 
Fuel, Oil, and Gasoline 	 1.70 
Electricity	 • 30 
Hoses	 15 
Ventline	 • 60 
Compressor	 ,	 4.00 
Drills	 2.00 
Steel	 2.00 
Hand Tools	 65 
Tramming - Mule and feed	 40 


$ 45. 33 


Long Hole Drilling Estimated 
Diamond Core-Drilling based on Estimated 


bid by Boyles Bros. Drilling Company 
Timber Allowance Estimated 
It is assumed that the information required by Item 
Exhibit B, Pages 4 and 5.


$ 2. 00 foot 


8. 00 foot 
12.00 foot 


7. is covered by that given in 







I	 . 
OUTLINE OF GEOLOGIC CONDITIONS 


AND PROPOSED EXPLORATION 


TREASURE KEY MINE, GILPIN COUNTY, COLORADO 


Property: 


The Treasure Key property comprises six patented mining claims, namely: 


East Williams 588 
Intermediate 786 
Williams 488 
Mingo 15824 
Mingp No. 2 15824 
Williams 295


In addition there are three unpatented lode claims, as follows: 


Justice East Extension 
West Williams 
South Williams 


Location: 


These claims, largely in the N.E. 1/4 of Section 18, T-35, R-72-W, 
extend southwesterly along the general course of the Treasure Key Tunnel, an 
adit, the portal of which is located about one mile southeast of Black Hawk, 
Colorado on North Clear Creek. State Highway 119, an excellent paved road, 
passes close to the portal,making access to the mine quite satisfactory. Work 
can be carried on at this location throughout the year. 


Hi story: 


In the early 1860's, placer miners working in Lake Gulch southeast of 
Central City discovered the Williams vein. Subsequent exploration of this 
occurrence resulted in the production of gold, silver and lead ore worth at 
least several hundred thousand dollars. On the northeastern part of the property 
early miners began a tunnel development on North Clear Creek designed to 
explore the Williams vein in that area. This work did not reach the Williams 
vein. Only sporadic pods of ore were found and the work was discontinued. 


In 1955, work on the tunnel was resumed and had as its objective the 
exploration and development not only of the Williams vein but adjacent properties 
as well. The tunnel was extended from about 850 feet to about 2, 500 feet. 
Although core drilling was done by the operators which disclosed mineralization 
the occurrence was not explored and operations ceased before any of the objec-
tives had been accomplished. 
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After May, 1967, the present owners, after preliminary examination and 
surveying, carried on core-drilling to explore speci'fic target areas during the 


2	 winter months of 1967-68. This drilling discovered an occurrence of silver, 
gold, lead, and zinc ore. Crosscutting disclosed that the vein in which the dis-
covery was made is probably the vein which outcrops about 135 feet northwest 
of the Williams vein at the surface 700 feet above. This vein, called the 
tt Vertical u , has produced about 300 tons of milling ore with an average gross 
value excluding zinc of about $22. 00 per ton. 


Core-drilling to the northwest of the "Vertical TM vein has disclosed 
mineralization similar to that in the "Vertical" vein. This discovery should 
be explored by crosscutting and drifting. 


Exploration of the "Vertical" vein about 300 feet northeast of the stope 
by core-drilling did not find ore but disclosed strongly altered rock. Another 
core drill hole which intercepts the "Vertical" vein about 80 feet southwest of 
the southwest drift face cut altered rock with lead-zinc mineralization suffi-
ciently strong to give an assay of $7. 00 in gold, silver, lead and zinc over a 
width of more than five feet. This should encourage exploratory drifting 
southwestward along the vein from the present br:east. 


During February, March andApril, 1969, geologic surveying and bull-
dozing on the surface along the Williams (488) Claim demonstrated that the 
Williams vein zone continues northeasterly from the rea previously mined to 
a point several hundred feet beyond the present breast of the Treasure Key 
tunnel. 


Geology: 


Throughout. the property the host rocks comprise interlayed biotite 
gneisses and pegmatite, which has been intruded into the gneisses. It has been 
emplaced in large bodies in part concordant with the gneisses, and also has 
migmatized substantial portions of the layered rocks. 


In the northeastern part of the property the gnelsses have been strongly 
folded. In general they strike, about N-30°-E and dip southeastward at high 
angles. Within a few hundred feet of the present breast of the Treasure Key 
tunnel however, the foliation trends more northerly and the dip is moderate. 
This attitude should prove to have been more favorable for the formation and 
maintenance of openings along the northeasterly faults which.were later min-
eralized to form the veins. The proposed drifting on the Williams vein should 
be through rocks havingthis more favorable attitude. 


To date the only important fault observed is on the Williams Crossing 
claim. Its strike is abOut northwest and its dip is 80°-85° northeasterly. 
Its coincidence in attitude and alignment with the position of the northwesterly 
end of the Floyd Hill fault as mapped by the U. S. Geological Survey suggests 
that it is a northwesterly contination of that structure.
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There is evidence that this fault has been influential in the localization 
of ore because a substantial body of ore is reported to have been mined near 
the intersection of the fault and the Clay County vein which lies a short dis-
tance west of the Williams vein. In addition, ore has been mined from the 
Williams vein in proximity to its intersection with the fault. The fault is a 
zone of fracture several feet wide and some of the brecciated material is dis-
tinctly similar to breccia occurring along other northwesterly faults of the 
"breccia reef" type in the Front Range area. The fault has been mineralized 
in places with su]iides, now oxidized at the surface, but to date no ore is known 
to have occurred in the fault itself. 


The ore bearing veins on the property have a northeasterly strike which 
locally swings to a more easterly course and dip steeply northwest of the whole. 
The mineralization is of the galena-sphalerite type typical of the veins in the 
peripheral zone of the Central City district, but includes significant amounts 
of gold. Galena and sphalerite are the most abundant ore minerals in the ore 
mined from the small shoot discovered in 1968 on : the 'Vertical" vein. The 
nature of the ore on the Williams vein must be similar judging by fragments of 
ore found on the main shaft dump. The "Vertical" vein where mined varied 
from a few inches with small seams of sulfides to three or four feet with 
massive veinlets of solid sulfides as much as 18" thick. Ore in the Williams 
vein is reported to have been of good width and extent. In 1968, an examination 
of the shaft by the owners disclosed that the shaft is caved at a depth of 90 feet, 
but old stopes at that level were four to six feet wide. 


The ores are fairly simple mineralogically. The valuable ore minerals 
are galena, sphalerite, and minor chalcopyrite, with small but significant 
quantities of gray copper and ruby silver. Pyrite is present in all the veins 
but is not abundant. Gold is present also, but its distribution in the ore has 
not been determined. In the Central City area: ore is known to occur in shoots 
that tend to be elongated in a direction that is parallel to the intersection of 
the wall rock foliation and the vein fracture. 


Proposed Exploration: 


After due consideration of alternative plans, the following seems to best 
meet the conditions of economy and completeness of exploration. 


Since the "Vertical" vein has produced significant quantities of silver, 
gold, lead and zinc ore, as evidenced by copies of smelter returns included in 
exhibits herewith, and core-drilling has disclosed similar mineralization in 
the vein about.80 feet southwest of the present breast, it is proposed to cbntinue 
this southwest drift along the "Vertical" vein until its junction with the Williams 
vein is reached. From this point the exploratory drift would follow the Williams 
vein to its intersection with the Williams Crossing fault, which marks the south -
western extremity of unexplored ground along the Williams vein. The portion of 
drift along the "Vertical" vein would be about 350 feet. This could vary some-
what wihtout materially changing the total length of drifting under the contract. 
The portion of the work along the Williams vein would be about 950 feet, making
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the total length of drifting under the contract 1, 300 feet. By keeping the work on 
vein structures thathave' potential for.production, no rehabilatory work will be 
required and all funds used to accomplish exploration. ,Afterthe drift leaves 
the "Vertical" vein it can be explored at minimum cost by long holing and core-
drilling as justified. 


Objectives of this work are: 


1. Exploration of.the ttVerticalU vein in an. area where additional ore can 
reasonably be expected. 


2.' Exploration of the Williams-Vertical vein junction which offers an 
'attractive target since such structural environment has proven to be 
favorable in the Central City district. 


3. Exploration of the Williams vein between its junction with the "Vertical" 
• vein and"the Williams Crossing fault. This portion of the vein' lies 
between known occurrences of silver, gold, lead and zinc mineraliza-


•	 tion on the "Vertical" vein to the northeast and on the 'Williams vein 
- to the southwest. ' 


-	 Ifi addition, since the plunge of known ore-shoots on the southeast side of' 

the Central City anticline is'dominantly down and to the northeast in the veins, 
it- is possible that ore will be found 'in the, Williams vein in proximity to the 
Williams Crossing fault with such structural control. 


To'enhance the effectiveness of the exploration it would be advisable to 
driLl cr-osscutti-ng-long holes into the vein walls at intervals of 100 feet to explore 
the possibility of the occurrence of ore in parallel structures.. 


• -. It is further recommended that two exploratory holes be drilled into the 
footwall . 'of the Williams vein zone at the southwest end of the drifting to explore 
the northerly extension , of the east branch of the Williams vein as shown on the 
accompanying map. 


Cost of Proposed Exploration: 


Tunnel Work 


1,300 'lineal feet of 6' x 8' drift at $45.33 per foot 	 $ 58,929.00 


	


325 lineal feet of timbering at $12. 00 per foot 	 •	 3, 900. 00 


Total Drifting Cost	 $ 62, 829. 00



ExplOratory Drilling 


24 - 50 fOot long-holes-at $2.00 per foot	 $ 2,400.00 


	


2 - 250 foot core-drill holes at $10. 00 per foot 	 5, 000. 00 


Total Direct Exploratory Expense	 $ 70, 229. 00
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$ 70, 229. 00 Direct Exploratory Expense (Forward) 


General Expense 


Superintendent - $900. 00 per month - 12 months 
Geologist - $75. 00 per day 2 days per month 


Per diem expense @ $16. 00per 
day - 2 days 


Travel Allowance @ 12 per mile - 
160 miles per month 


Total Per Month 
12 Months 


F.I.C.A. Tax - 12 Months 


Workmen's Compensation - 12 Months 


As saying 


2 samples per round - 260 rounds 
(5 metals, Au, Ag, Cu, Pb, Zn at 
$7. 00 per complete assay) 


Employee's Liability Insurance 


Accounting at $50. 00 per month - 12 months 


Total General Expense 


Add Direct Exploratory Expense 


TOTAL EXPLORATION CONTRACT


$
$ 10,800.00 


$150.00 


32. 00 


19.20 
$201.. 20


2, 414.40 


1, 722. 50 


1, 722. 50 


3, 640. 00 


1, 476. 25 


600. 00 


$ 22, 375.65 


70, 229. 00 


$ .92, 604. 65







M. J. KRAFT 
DUANE KRAFT


KRAFT BUILDING CONTRACTORS 
635 Hawthorn



Boulder, Colorado 80302 


r	 1969


443-1836 


Jirst Nat:Lrn1	 nk 
Attn: r. nTj?(,:hy 


•	 Bu1der, Colorado . 803fl?	 • 


I;r r. Ti1iou.,hby, 


On b h&].f oi th ( .rlin-i Minth: (oripany w ar making a 


rqust fnr a 1nof 92,6O,6 fnr us in xp1oratory work 


at our Tre5ur Ker minin prprty near Elackhawk in Gilpin, 


County, Colorado. 


Thank you for con doin this rqust. 


Sincer1y, 


Crdina]. !Vt:inin (ornpny







.	 .	 I







4


'•-- AMERICAN SMELTING AND REFINING COMPANY I 
GLOBE	 PLANT -J 1V 


BouqHT o Kraft Building contractors 
ADDRESS 635 Hawthorne $t	 Boulder, Colo8O	 SMELT 


SHIPPING POINT Black Hawk	 Cob
__________________ ,


SHIPPEItS LOT	 I 
NAME OF M CLASSIFICATION Cocentrates 


• 1AT. EXCEPT ON CONTRACTS. SW ECT TO CHANGE WITHOUT NOTICE	 YURL..r1At 'tkM	 •• 


MX
ARRIVAL 


DATE
CAR -	 GRoss 


WEISRT
CONTAINERS WIT 


WEIGHT


______ 


S 
H.O


DRY 
WEIGHT


:--. 


QUOTATtON$: NUMBER RR No. WEIGHT 


1 uhf Truck ________ _____j71O qo,',i C0INAG*SILVER 


-


____


______ ______ -- ______ _________ POREISN	 ?'S.3.	 • _____ ___________ ______ ___________ 


___'c ___ _____ __ ________ 


________ ___ ___ __ _______


________ 


Q,Jd ___ __ _____


= ______ = = = = = = = = __________ 


AAYg


= _____________ - -. ___________ 


LEAD COPPER INSOL 8IO2 


z
IRON MN Lui ZINC S Ai.a3 AS S. SI GoLD SILVER 


.S$ZLTER


_________ ________ ________ 


Da7 


_______ ______ ______ _____ - 


J.3 /7(,t -?'/ 
-UMPIRE - _______________ /,41 


METALLICS _________ ________________ ______________ ________ - - - 


17 : =
- - - 


_____ _____ = 
______________________	 VALUES PER Tori	 -


= = 
DEDUCTIONS


= 
CHARGE. CREgIgj	 A 


PAYMENT


_________ 


FREIGHT BASE, INCI.. LABOR ADJ. 


PAY CONTENT PRICE AMOUNT (FIXED) EXCESS Vu.uE OVER 5 ______________	 _______ /.vcs •'3f3v 4/9I(L _- (&. ^PER UNIT P5+ — 	 % 
PILVER, LESS .( %MIN. / /_ >. o/3 3a j_ ___________________ - 


AD.LI1$	 9t % __________ cq: 4 _L ^± LEAD—COPPER PRICEESCALATOR 


COPPER L*S$4J1V @ / ?-	 % ___________ 
________________ 


-.	 ______________ 
•


RS VALUE	 _____


__________ 
_____________ 


____________


.,. 


J) ('0


-- 31 BuwoN FREIGHT TAX 


IN5OLILICA 


IRON—LIME


- 


JUJD


ZINC 


Âøs	 SBi	 Dli - - 


Z5S DEDUCTIONS (NET CHARGE) -________________ 1') LL /)O NET CHARGE 


FREIGHT VALUE	 -_________________ 


VALUE
-x x- 


//0 O
p	 = Sf'V9 WET TON 


@ _ORYTONS


_______ 


DEBITS


--


—_CREDITS 


_ 5 _• 


EES FREIGHT	 cs WET TONS	 J/,, /	 . T.	 TAX


______ 


$9
- - 


jaRR5 SWITCHING	 RESET	 S 	 - __________ - _______ 


LEss HAULING 


i.iss REPRESENTATION $	 UMPIRE $ m1.	 SAMPLING $
__________ __________ 


AMOUNT WITHHELD PENDING RECEIPT OP SILVER APPIDAVIT


__________ _______-


__________ 


ERS ROYALTY	 S 


•	 p	 BALANCE Du SHIPPER 4i5 


CHCKEO	 CORRECT	 -	 APPROVED f47 k
__________ 


_____________







RATES. EXCEPT ON cONTRACTS. SUBJECT _____ TO CHANGE WITHOUT NOTiCE	 PUKGMA5	 TI(M	 UU'JU 


Mix


_____ 
ARSIVAL 


DATE
CAR GROSS 


WEIGHT No. 


- 


CONTAINERS 
WEIGHT


WET 
WEIGHT


S 
H2O


DRY 
WEIGHT QUOTATIoNS.	 - NUMBER


_______ 


RR 


______ 0/25/ 8 ______ ____________ 


_________


19 ,170 
_____ 


_:_________


/Z3 '	 p 04' 
_______


CoINAGE SILVER 
_____ _________ FORZISM	 I gLoo ?PE1( 


LEAS $	 P**CW 
_____ 


_____ _____ _________


_____ 


- 


____ - _______ -___


S 


_______


--______


coesis	 4tJ 7J	 pu ___- -___ ____ ___


901d	 J9./V/. 
= L______ ___LQg 


•	 ASSAYS 


SMELTER 


SHIPPER


________ 


OZ. PER 
GoLD 


__________ 


____ 


__JO


TON
SILVER 


___________ 


_______ 


/65


_______ 
WET 
L.IAO 


_________ 


/8.(.


COPPER 
_____ 


_._L)-' 


/.. p


INSOL 
-i


5102 
%


IRON 
S


MN 
S


LIME	 ZINC 
%	 S 


__ _ 


S 
%


AL.203 
S


______ 


As 
S


f
Sn 
S


Si 
S 


UMPIRE 
METAU.ICS 


, SETTLE_
________ 


_LOt7


1/7 
______ ________ 


/4/
_____________ 


1i*'$
________ 


/1 = 


iOOM1 AMERICAN SMELTING AND REFINING COMPANY 


GLOBE	 &MGIE ft.	 PLANT 
BOUGHT op .	 Kraft Building Contractors 
ADDRES&	 635 Hawthorne St., Boulder, Co10	 80303	 SMThR I 
SHIPPING POINT_Black Hawk, Cob.	 S 	


0 	 SHIPPRS 
NAME OF MINE	 Williams ____________________ CLASSIFIC


•00 


December 23, _it 
.43. 


OT 2 
ITION_-	 Concentrates: 


F


VALUES PER TON	 - _________ DEDUCTIONS	 - CHARGE CREDIT 


____________ PAYMENT	 _______________	 ______ FREIGHT BASE, INCL. LABOR ADJ. - J _ - 


_____________	 ______ PAY CONTENT	 PRICE	 AMOUNT (FIXED) EXCESS VALUE OVER $ 
GOLD	 ____ .2 77)/7 ____ ^ PER UNIT Ps + -	 5 - - 
SILVER, LESS $% MIJ /	 / /, S$ _'LOL V t ____	 _________ 


LZAD,LESS JS @	 9O S ,3o4 . 61 ________ , 7j /3 LEAD—COPPER PRICE ESCALATOR 


COPPRR.LzS9G /00 s. )'L) _ BULLION_FREIGHTTAX


-- - 


_____ 


-______________ _______________- _____________ ______________ INBOL—SILICA 
____________________________ ______ ________ _____________ IRON—LIME 
________ 


GROSS VALUE


______ 


,I
JPJ


ZINC	 - 


AS:	 SB,	 Si, - - 


LESS DEDUCTIONS (NET CHARGE)	 -_______	 ________ -	 I 'Yt'LL NETCHARGE	 /) OP 
41g _1)-i	 WET TON PREJGHT.VALUE xx x DEBITS	 CREDITS 


NET VALUE	 ________ 


LEssFREIGHTI 	 9_43$_ WET ToNs @ /1,1 _
7 


P. T.


fj @ .' a-	 DRY TONS 


TAX


____	 741j 4/ 


Liss SWITCHING	 ______


-


RESET
______ - 


Lass HAULING 


Lus REPRESENTATION $ UMPIRE S __ __BAMPLING $ 	 ________ 
AMOUNTWITHHELDPENDINGRECEIPTOPSILVERAPPIDAVIT


_________ _______-


LEsS ROYALTY . -________ 


____


__________ 0 _ _____________


- CKED, 7 CoEcT/O7







AMERiCAN SMELTING AND REFINING COMPANY 
GLOBE'	 PLANT	 ' 


Denver, Cob. 


BOUGHT OF Kraft Building Contractors 	 ' March l7	 _ç69 
_


ADDRESS 635 Hawthorne St. 1 Boulder,, Cob. 80303	 SMELTER LOT_55	 -


SHIPPING POINT Central City, Cob. SHIPPERS LOT 3 


NAME OF ' MINF_Williaflls	 _'_' '	 CLASSIFICATION_Concent*ates 
RATES. EXCEPT ON CONTRACTS. SUSJECT TO CHANGE WITHOUT I4QTICE ruR'...r1AJ •IVIJ 


______ 


ARRIVAL CAR GROSS	 , CONTAINERS WET DRY 


NUMBER


_______ 
RR NO. WEIGHT MixI DATE WEIGHT WEIGHT' H*O WEIGHT QUOTATIONS 


2/12L 9	 Truck ___________ 


_____________


______ 


_______


31 ,83Q_ 
[___________


l>.7 27k, 7S 
__________


COINAGE SILVER 	 ^PEROZ. 
______ _____


FOREIGN	 ,5PER CE. 
_______ ______ _____________ -______


____________ ______ _______ _____-
LEAD S	 /#j	 PU CWT. 


__________ ______


III c7o. 
__ __ ______ ______ 


---======= 
___ 


'ASSAYS


______ - OZ. PER TON WET 
LEAD 


S
COPPER	 INSOL 


S
6102 
.j_


IRON 
.j


MN 
._ic__


LIME 
.i!_


ZINC 
S


S AL203 
S


Aa 
S


Ss 
S


St 
S S GOLD SILVER 


- __________ 


____ __________ 7 J/ 


/,a /. 7 - _____ 


UMPIRE ____ 


I ______	 _______________ _____________	 -- - METALUCS


4X _/	 -/ 36	 /3	 j ]1


- 
- I	 iii iii	 JJ 


_______	 VALUES PER TON	 _______	 ________ DEDUCTIONS	 CHARGE	 CI1EDIT 


BASE. INCL. L.ABOR AOJ.	 , 
EXCESS VALUE OVEN $	 ______ 


PAYMENT	 ____________ FREIGHT 


_______ PAY CONTENT PRICE AMOUNT (FIXED) 


yP 
__


__ 


LEAD. Lsss /. ^ @	 1&%	 3.52Lá_	 '1 
COPPELES!2J1OI) S '	 54L5 I44


LEAD—COPPER PRICE ESCALATOR	 , 


FREIGHT TA 


INSOL-SIUCA	 ________	 ______ 


1IRONLIME 


GROSS VALUE	 -	 -_______	
"	 //t? 


LESS DEDUCTIONS (NET CHARGE)


IjL1
ZINC	 ______ 


ARt	 SDt	 Bit	 ,	 ______	 - 


-	 NET CHARGE	 ,	 ______	 _____ 


'	 L FREIGHT VALUE 	 xx 


_
NET VALUE-	 q 2_J .7Li 


/ _
4/4WET TON	 DEBITS _ CREDITS' 


DRY TONS	 ________	 L4II	 2-_ 


LESSFREIGHT,	 /.'7/..5_ WET TONS @ I//S . 'F. _ TAX ,- 	 /77 
9	 -______ ______ 


LESS 6wHI _.	 __' RESET '	 - _______ 


LESS _HAULING	 '	 _______ 


LESSREPRESENTATION $ 	 _UMPIRE * 	 __SAMPLING $ '7 	 _' _________ --


AMOUNTWITHHELDPENDING RECEIPTOFSILVERAFFID AVIT	 ___________ 


LESSROYALTY	 '	 ____________________ _________ _________ --


,_7,____BALAN,qSHER	 _ -	 ' 
/ CORRECT	 _______•_OVED /37_13 97











trul


____	 rik. and Trust Co. • 13th & Walnut Streets• Boulder, Colorado 80302 • 442-3734 


May 16, 1969 


Cardinal Mining Company 
635 H awthorn Ave. 
Boulder, Colorado 80302 


Attention: H.L. Bird 


Dear Mr. Bird: 


• Your request for the extension of credit for the development of 
your company's mining interests does hot meet our credit requirements. 
The application is therefore denied. 


If you have any questions or if we can offer assistance in any 
other way on this matter, please do not hesitate to call on us. 
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Boulder, colorado 80302 


Re: OME-6793 (GoldiSilver) 
Cardinal I4ining Company 
Treasure Key Tunnel 
Gilpin County, colorado 


Gentlemen. 


A careful review of your application for financial assistance to 
explore the subject property and ether information available to 
us indicate that the probability of disclosing significant reserves 
of gold and silver on your property is not sufficiently promising 
to justify Government participation in the proposed exploration 
Accordingly, we regret to inform you that your application for 
assistance is denied. 


We wish to thank yo for your interest in the minerals exploration 
program and for bringing your property to our attention. 


Sincerely yours, 


44444e 
Rarold Kirkemo 
Chief, Office of 
Minerals Exploration 


cc Director's Reading File 
Mineral Resources File 
Qicket 


ONE Reading Hie 
Mr. Emerick	 S 


ONE Region III 
130 


WLEmerick/bsl 9/17/70
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•	 To:	 The File	 : 


From	 William L Emerick 
Office of Minerals Exploration 


Subject	 ONE-6798 (Gold".'Silver) 
Cardinal Mining Company 
Treasure Key Tunnel 
Gilpin County, Colorado 


Justification for Denial of Application 


The Applicant proposed to explore for gold and silverbearing ore 
shoots within and near two merging veins by drifting and longhole 
drilling followed by core drilling from the completed drift to 
test a parallel vein Total estimated cost of the project amounted 


to about $92,605 


The production history of the property is not impressive The ore 
bodies that occur in the veins of the property are principally a 


galena. sphalerite type ore shoot which Survey geologists indicate 
are typical of the mineralized zone surrounding a central area of 
pyritic gold veins in the Central City district These galena' 
sphalerite type ore shoots carry significant amounts of silver and 
gold at times but mostly are small and low grade One such small 
ore shoot was mined out by the Applicant and smelter returns 
included with the application show that the net return on the 
concentrates amounted to about $2,200 Considerable core drilling 
has been done in testing the veins of the property but none of the 
results of the drilling are included with the application 


The Field Examiner recommends denial of the application because 
the results of his examination indicate little chance of finding 
gold and silverbearing galena-sphalerite ore bodies of signifi" 
cant size and grade in the two veins on the property His
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


FEDERAL CENTER. DENVER, COLORADO 80225


IN REPLY REFER T0 


Office of Minerals Exploration 
Building 53	 Room 200 


August 28, 1970 


Memorandum 


To:
	 Chief, Office of Minerals Exploration 


From:	 Field Officer, Region III 


Subject: OME-6798 (Gold-Silver) 
Cardinal Mining Company 
Treasure Key Tunnel 
Gilpin County, Colorado 


Transmitted herewith is a report of examination on the Cardinal 
Mining Company's Treasure Key Tunnel, examined and written by 
Philip B. Mudgett, Mining Engineer, U. S. Geological Survey. 


Mr. Mudgett concludes that the chances of discovering significant new 
and undiscovered reserves of gold and silver of ore grade with the 
exploration program proposed by the applicant are not good and there-
fore recommends that the application be denied. I have reviewed the 
report and concur with the conclusions and recommendations of Mr. 
Mudgett.


/42 4. William Hasler, 
(/Field Officer, Region III 
'-" Office of Minerals Exploration 


Enclosure
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Office of ilinerals Exploration 
• Building 53	 Room 200


August 26, 1970 


Memorandum 


To:	 J. William Hasler, Field Officer, Region III, 0 


From:	 Philip B. Mudgett, Mintng Engineer . 


Subject: OME.-6798(Goldand Silver) 
Cardinal Mining.Company	 .	 . 
Treasure Key Tunnel Property	 . 
Gilpin County, Colorado 


Attached is my report covering the fiei.d examination of the above 
mining property.	 . .,	 . 


Denial of. the subject application is recommended because the chance 
of finding ore bodies o significant size and grade are not good 


Philip B. Mudgett, 
Mining Engineer	 . . 


cc: OME-6798	 . .	 . 
OME chroñ	 .	 .. 
Mr. Hasler	 . .	 .	 .. 
Mr Mudgett
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ONE-6798 (Gold and Silver) 


CARDINAL MINING COMPANY 


TREASURE KEY TUNNEL



GILPIN COUNTY, COLORADO 


SUMMARY 


The Cardinal Mining Company applied for federal assistance to 


explore for gold and silver on the Treasure Key Tunnel property near 


Central City and Blackhawk, Colorado, on May 28, 1969. The applicant 


proposed to explore for ore shoots within and near two merging veins 


on the tunnel level by drifting and long hole drilling followed by core 


drilling from the completed drift to test a parallel vein at a cost 


of $92,604.65. The application was referred to the field on March 30, 


1970, and an examination was made by Philip B. Mudgett on May 20, 1970. 


The property is comprised of six patented and three unpatented 


lode mining claims situated in the Lake Gulch area of the Central City 


Mining District in Gilpin County, Colorado. The applicant holds tax 


title to the patented claims, and possessory rights to the unpatented 


claims, without emcumbrances of any kind. 


The early history of the property is not known, but lateral development 


of the veins on the tunnel level by two companies since 1954, resulted 


in the total production of an estimated 300 tons of hand-sorted ore in 1968, 


worth an estimated $22.00 per ton. Concentration of this ore, and the 


subsequent shipment of about 27 tons of concentrates to the Globe smelter
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in Denver netted $2,654.94. 


Other sizable, but caved and inaccessible workings oni:the property 


include those in the Williams mine and the Mingo shaft for which no 


published records are available. However, the Justice mine, located 


on the same vein as the nearby Williams mine, yielded ore worth nearly 


$96,000.00 at present prices during the period 1904-1954. This compares 


with the applicant's reported total production of ore from the mine since 


1860 as being worth several hundred thousand dollars. 


The short Treasure Key, or Williams tunnel provides access to 


the so-called Williams vein drift, about 2,400 feet long, and a short 


crosscut at 1,900 feet connects it with a drift on the parallel Vertical vein 


nearly 120 feet long. A 100 foot long crosscut into the hanging wall of 


the Vertical vein, and one small stope above the drift includes all other 


development of any significance. The nature of the other underground 


workings extending from the caved Williams mine and Mingo shafts elsewhere 


on the property is not known. 


The geology of the Central City district has been described by Sims, 


Drake and Tooker (1963). In the Lake Gulch area, biotite schist and 


granite pegmatite of pre-Cambrian age are cut by bostonite dikes of 


Tertiary age. The ores are typical of the galena-sphalerite zone that 


surrounds a central area of pyritic gold veins in the Central City 


district. Northeasterly trending and steeply dipping fissures have been 


filled by veins that contain galena, sphalerite, chalcopyrite, silver 


and gold, in a gangue of quartz. 


On the property, drifting on the two parallel, northeasterly 


trending and steeply dipping narrow quartz-filled veins in altered 


biotite gneiss and pegmatite wallrocks has resulted in the discovery of only
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-	 one small ore shoot on the Vertical vein containing galena, sphalerite, 


chalcopyrite, gold and silver. On the surface, the Williams vein has 


split into tight fractures in altered biotite and pegmatite over much 


of its exposed length. Near its northeast end, however, both the 


Williams veins and the parallel Vertical vein are in similar wallrocks 


but they are quartz-filled and from 4 inches to 18 inches wide. 


The absence of sampling and drillhole data leaves all stated 


mineral values open to question including that of $22.00 per ton for 


the reserve estimate of 300 tons of broken ore remaining in the mined 


out stope on the Vertical vein. 


The applicant believes that a southwesterly extension of the drift 


on the Vertical vein would encounterisubstantial ore bodies where core 


drilling indicated mineral values, also at the vein's vertical intersection 


with the Williams vein, and from that point thence on the Williams vein 


to the Williams mine because of known mineral occurrences near each 


point; supplementary long hole and core drilling in the walls of the 


Williams vein could also be expected to encounter ore. 


Although the applicant's cost estimate of $92,604.65 is reasonable, 


inclusion of maintenance costs for his operating equipment would increase 


this total. Also, necessary delay in commencing core drilling would 


increase total time ior project completion from 12 months to 14 months. 


The results of the examination, however, indicate little chance of 


finding galena-sphalerite ore bodies of significant size and grade in 


the two veins, and, therefore, it is recommended that the application 


be denied.
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Introduction 


The Chief, Office of Minerals Exploration, in his memorandum of 


March 30, 1970, referred the subject application, Docket No. ONE-6798 


(gold and silver) Cardinal Mining Company, Treasure Key Tunnel, Gilpin 


County, Colorado, to the Field Officer, Region III, for further study, 


a field examination, if warranted, and recommendations. 


Subsequently, the application was reviewed and studied by Philip 


B. Mudgett who made an on-site examination of the property on May 20, 


1970, accompanied by the applicant's representative, H. Leon Bird, 


Mining Geologist from Erie, Colorado, and a partner in the applicant 


company.


Location and Accessibility 


The Treasure Key Tunnel property is located about one mile southwest 


of Black Hawk, Colorado (pop. 166), in the NE-l/4 section 18, T. 3 S., R. 72 W., 


Gilpin. County, Colorado, within the lower Lake Gulch area of the Central 


City Mining district. 


The tunnel portal is located about one mile southwest of Blackhawk, 


Colorado, on the south bank of North Clear Creek across the stream from 


paved State Highway 119 at an altitude of 7900 feet above sea level. 


Access to the portal from the highway is had over a short connecting 


road and bridge spanning the stream. 


Property 


History and Production
7 


A fairly comprehensive history of mining andCman)production 


data for the Central City Mining District are contained in U. S.
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Geological Survey Professional Paper 359, Economic Geology of the 


Central City Mining District, Gilpin County, Colorado, by Sims, Drake 


and Tooker (1963), and the writer has drawn freely upon this source 


of information. However, very little of such information is to be 


found anywhere about the subject property. The above authors state 


that the early history of the property, then named the Williams 


Tunnel, is not known, but that it was reopened and rehabilitated in 1954, 


and, in 1955, the tunnel was being extended southwest toward Justice 


Hill. "The mine is a drift tunnel, about 945 feet long that bears 


about 5. 35° W. The vein developed by the tunnel is correlated by the 


property owners with the ore developed by the Williams mine in Lake 


Gulch; although these two veins line up fairly well in strike, their 


correlation is tenative at best." A stope 10 feet high on a narrow 


cross vein at 270 feet reportedly yielded 325 ounces of silver. Otherwise, 


the entire main vein was found to be barren. 


In the applicant's historical account of the property, it is stated 


that in 1955, the tunnel was extended to about 2,500 feet by the 


Consolidated Gold and Uranium Company which also conducted a core 


drilling program that disclosed some mineralization that was not 


explored when its operations ceased. After acquiring the property in 


1967, the applicant did an unspecified amount of core drilling which 


resulted in the discovery of the mineralized Vertical vein about 135 


feet northwest from the tunnel drift at a point 1,900 feet in from the 


portal. Subsequent crosscutting, and drifting on the vein developed 


a small ore shoot from which an estimated 600 tons of ore having a 


gross value, excluding, zinc, of' about $22.00 per ton were mined. In 


late 1968, 300 tons' of this ore was hand-sorted and concentrated in
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the company-owned "Boodle" mill of 40 tons per day capacity located 


1/2 mile west of Central City. Shipment of the concentrates to the 


Globe smelter in Denver, Colorado, resulted in a net smelter return 


of $2,654.94 for a total of 27.3495 dry tons containing 1.15 oz. gold, 


16.67 oz. silver, 20.61% lead and 1.28% copper per ton. The remaining 


tons of mined ore was left in the stope. 


Other sizable underground workings on the property are the Williams 


mine and the Mingo shaft (see figure 1), but no historical or production 


information about them is available. However, the following information 


from Professional Paper 359 about the Justice mine on the same vein 


structure as the Williams mine might be indicative of the production for 


the Williams mine and of the potential production possibilities for 


the applicant's northeasterly projection of the Williams vein as well. "The 


Justice vein, one of the most persistent in the district, can be 


traced from Justice Hill across Lake Gulch, where one branch of it 


was worked in the Williams mine." The total production from the 


Justice mine during the period 1902 - 1954 is tabulated as follows: 


Crude ore Concentrate 
shipped shipped	 Gold	 Silver	 Copper	 Lead	 Zinc 


(tons) (tons)	 (ounces)	 (ounces)	 (pounds)	 (pounds)	 (pounds) 


4,030 320	 1,453.54	 8,434	 36,180	 28.,238	 26,065


At present day prices, the above quantities of metals have a total value 


of $95,806.00. The applicant claims a reported production of "at least 


several hundred thousand dollars" for the Williams mine since 1860. 


Although nothing is known about the history of the Mingo shaft, 
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the absence of mineralized vein material on the adjacent dump suggests 


that no ore was found in it. 


Ownership 


The property consists of 6 patented and 3 unpatented lode 


mining claims. The patented claims are owned by the applicant, the 


Cardinal Mining Company (a three-man partnership), under a tax title 


from the county commissioners of Gilpin County, Colorado. The unpatented 


claims are recorded as having been located for the company. The 


applicant's statement about certain rights on the unpatented claims 


being "reserved by the Government under the Multiple Use Act" refers 


to the Government's right to manage and dispose of the vegetative 


and mineral, material (common varieties of sand, gravel, pumicite, 


cinders, etc.) resources on all unpatented mineral locations since 


the enactment of Public Law 167, July 23, 1955, as amended. 


- Both patented and unpatented claims are free from encumbrances 


ofany kind. 


All of the claims are situated in the NE-l/4 of section 18, T. 3 S., 


R. 72 W., Gilpin County, Colorado, and are identified on the county 


records as follows:


Patented Claims 


Claim Name
	


Patent Number 


Williams
	


295 


Williams
	


488 


East Williams
	


588
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Patented Claims 


(Continued) 


Claim Name
	


Patent Number 


Intermediate
	


786 


Mingo
	


15824 


Mingo No. 2
	


15824 


Unpatented Claims 


Claim Name	 Book	 Page 


Justice East Extension 	 186	 580 


West Williams	 257	 375-376 


South Williams	 262	 153-154



Develpment 


-The 6' x 8' Williams tunnel is 120 feet long and it provides the 


only means of entrance and ventilation to the connecting underground 


workings. The workings consist of only two parallel drifts, 2,380 feet 


and 120 feet long, on the tunnel level linked by a crosscut 135 . feet long. 


Ore and waste is hauled by mule to the outside in trains of coupled 


hand-tramming type cars of one ton capacity over 18 inch gauge track 


equipped with 16 pound rail. An electrically powered portable air 


compressor (210 cu. feet per minute at 100 lbs. PSI) parked near the 


portal furnishes compressed air for drilling through a 2-inch overhead 


pipe line to the drift faces. Natural ventilation is supplemented 


by air forced through 12 inch diameter plastic tubing from a small 


centrifugal type fan at the portal. A crudely constructed grizzly
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and open-topped inclined chute on the side of the waste dump serve 


as a loading facility for ore haulage by truck. 


The nature of the underground workings extending from the caved 


720 foot (?) deep Williams shaft and the caved 350 foot (?) Mingo 


shaft elsewhere on the property is not known. 


Geology 


Geologic Setting 


The geology of the Central City district is described in U. S. 


Geological Survey Professional Paper 359 by Sims, Drake, and Tooker 


(1963). 


The Treasure Key Tunnel property is situated in the Lake Gulch 


area in the northeastern part of the Central City mining district. 


"The district is on the east slope of the Front Range, near the east 


edge of a rugged glaciated area that extends westward to the crest 


of the range. It lies within a terrain of Precambrian crystalline 


rocks which constitute the core of the Front Range. These rocks are 


intruded by many small dikes and irregular bodies of porphyritic igneous 


rocks of early Tertiary age and are cut by abundant, steep faults 


which contain the ore deposits of the district." 


"The ore deposits are mostly veins that were formed principally 


as fissure fillings. They consist mainly of pyrite, sphalerite, chalco-


pyrite, tennantite and galena in a quartz gangue, and are chiefly 


valuable for their gold content. They are similar in structure, 


mineralégy, and texture to the deposits classified by Lindgren as 


mesothermal. The veins are distributed according to a well-defined,
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concentric zonal arrangement. A core of pyrite veins (central zone) 


is surrounded by a peripheral zone of galena-sphalerite veins; an 


intermediate zone contains transitional veins that consist of minerals 


characteristic of bpth the central and peripheral zones. Most of the 


important mines are in the intermediate zone. The ores' were formed 


during the Laramide orogeny and were derived from the magmas that 


consolidated to form the porphyries of the district." 


"The veins range from simple, well defined fissure fillings to 


complex branching lodes. The simple veins consist of a single filled 


fissure that generally has smooth, sharp walls bounded by a narrow, 


persistent zone of altered wallrock. They commonly range from 1 


to 3 feet in width." 


"Although the ore bodies were localized by several types of 


structural controls, most of them formed at vein intersections or 


junctions. Many others were localized by the lithologic character 


and structure of the wallrocks. These ore bodies commonly plunge 


nearly parallel to the trace of the intersection of the vein fissures 


and the foliation of the wallrocks." 


"The upper parts of the sulfide veins have been subject to supergene 


alteration. Gold was enriched on the upper oxidized parts of the veins, 


commonly to depths ranging from 50 to 75 feet, and silver and copper 


were locally enriched below the oxidized zone." 


The Treasure Key Tunnel property is in the zone o galena-sphalerite 


veins. The rocks are biotite gneiss and pegmatite. Two veins have been 


laterally developed by the tunnel, the so-called Williams vein and the
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parallel vertical vein to the northwest (figure 1). 


As exposed on the tunnel level, the Williams (?) vein is a 


weak, substantially barren quartz-filled fissure that is never more 


than a few inches in width with many thin branches passing into the 


walls. It strikes about N. 35° E. and in dipping steeply to the 


southeast seems to be unrelated to the recognized Williams vein 


exposed near the Williams mine. 


On the surface 8,600 feet above sea level, the recognized 


Williams vein is exposed about 465 feet northeast of the Williams 


mine shaft in a pit-like opening where a raise was holed through 


at the vein's intersection with the Williams Crossing fault. At 


this point the barren appearing, quartz-filled vein is about 2 feet 


wide, strikes N. 40° E. and dips 70° to the northwest. The fault 


strikes about N. 49° W. and dips 85° northeasterly, but its inter-


section with the vein is obscured by sloughing of the pit walls. 


The applicant has attempted to find the faulted vein northeast of 


the intersection by trenching across its projected strike line as 


much as 70 feet on each side for a distance of nearly 300 feet. 


The trenching, and several old prospecting pits, have exposed 


several discontinuous and erratically trending tight fractures within 


narrow zones of altered biotite gneiss and pegmatite. Following the 


projected trend of the strongest appearing fracture, it has apparently 


been exposed in several widely spaced trenches along a recurving strike 


line for 600 feet where it seems to roughly assume the projected 


strike line of the Williams vein. A quartz-filled vein 8 inches wide
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showing in a trench at this point, can be traced for 85 feet along 


the projected strike line before it disappears beneath the thin mantle 


of alluvium. A small, nearly-filled vertical shaft has been sunk 


where the vein is about 18 inches wide to an estimatedjepth of 74 


to 100 feet as indicated by the size of the adjacent barren appearing 


waste dump. The applicant's continued northeasterly projection;of 


the vein is based on the presence of several old caved pits in line 


with the exposure of several thin quartz veinlets in a trench some 


360 feet away. The "Branch" vein shown on the map (figure 1) as striking 


N. 25° E. and dipping 70° appears in an old it as a tight fracture 


within a narrow zone of altered biotite gneiss about 12 inches wide. 


The parallel Vertical vein is exposed in a drift 120 feet long 


on the tunnel level as a nearly vertical, quartz-filled vein about 4 


inches wide striking N. 35° E. The wallrock is altered biotite gneiss 


and the vein is unmineralized except for about 55 feet near the north-


east end of the drift where it contains small quantities of galena, 


sphalerite, and chalcopyrite. A shrinkage stope above this showing 


was inaccessible. 


On the surface, a nearly vertical vein has been exposed in several 


old pits and shafts that aligns reasonably well with the Vertical 


vein on the tunnel level, it is a barren, quartz-filled vein about 


12 to 18 inches wide in altered biotite, gneiss striking N. 42° E. 


From its initial northeastern exposure in,a shallow pit, it can be 


observed in two old shafts along a southwesterly strike distance of 


about 170 feet. Continuation of the vein to the caved Mingo shaft
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is suggested by the presence of two old caved pits and the exposure 


of a few quartz veinlets in altered biotite gneiss within a nearby 


trench. But the steeply dipping veinlets are striking N. 23° E. 


and their connection with the Vertical vein is obscured by alluvium. 


Ore Deposits 


Ore occurs in shoots within the vein structures as indicated by 


the small, mined-out stope in the Vertical vein above the tunnel level. 


Galena and sphalerite were the most abundant ore minerals and the shoot. 


varied from a few inches to as much as 36 inches in width. Other 


dimensions of the northeasterly plunging shoot were not available but 


the small showing of primary sulphides in the drift back suggest a 


horizontal length of about 50 to 60 feet. The weakly argillized and 


and silicified walirocks of biotite gneiss and pegmatite contain no 


obvious evidence of structural or chemical control of ore deposition. 


Small pods of ore may also occur, such as the one mined out on 


a cross vein near the tunnel portal. 


Sampling and Ore Reserves 


Although much core drilling has been done along the hanging wall 


of both veins on the tunnel level, no core, drill hole logs, or 


analytical results were available and very little general information 


about it could be obtained. Mineralization supposedly encountered 


at 100 feet in one of several holes drilled into the hanging wall 


of the Vertical vein (see figure 1) was not found in a subsequently 


driven crosscut that does not appear on the map. Another hole shown 


as cutting the Vertical vein about 80 feet southwest of the present 


southwest drift face was reported as penetrating more than 5 feet
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of altered rock containing $7.00 worth of gold, silver, lead and zinc. 


However, close questioning disclosed that the mineralized sample 


submitted for analysis consisted of a composite collection of core 


fragments and sludge of questionable representation. 


Apparently little, if any, other kind of sampling was done 


anywhere in or about the mine. 


Ore reserves appear to consist of 300 tons of broken ore remaining 


in the mined out shrinkage stope oü the Vertical vein. The reliability 


of both the tonnage figure and the reported value of $22.00 per ton 


for this ore is questionable.


Exploration 


Applicants' Proposal 


At an estimated cost of $92,604.00, the applicant proposes to 


explore for gold and silver-bearing galena-sphalerite type ore shoots 


in the Vertical and Williams (?) veins by drifting on the tunnel level 


supplemented by long hole and core drilling for possibly mineralized 


structures parallel to the Williams (?) vein. Drifting would commence 


at the southwest face of the tunnel Leel drift on the Vertical vein 


and proceed southwesterly to the presumed junction with the Williams 


(7) vein and thence on the Williams (?) vein to its intersection with 


the Williams crossing fault. The walls of the Williams (?) vein would 


also be explored for parallel veins at 100 foot intervals by long 


hole drilling, and two holes would be core drilled in the footwall 


near the fault to test the northerly extension of the east branch 


of the nearly parallel, recognized Williams vein.
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The total of 1,300 feet drifting would be completed in 48 


weeks at the rate of 109 feet every 4 weeks. Long hole drilling 


would require 6 weeks at 1,000 feet per month and core drilling 


4 to 5 weeks at 20 to 25 feet per day. Total time required is 


estimated at 12 months even though the core drilling could not be 


accomplished until the drifting was completed. A more realistic 


estimate would probably be about 14 months. 


The applicant supports his proposal with the following objectives 


and reasons. 


"1. Exploration of the Vertical vein in an area where additional 


ore can reasonably be expected. 


2. Exploration of the Williams-Vertical vein junction which 


offers an attractive target since such structural environment has 


proven to be favorable in the Central City district. 


3. Exploration of the Williams vein between its junction with 


the Vertical vein and the Williams Crossing fault. This portion of 


the vein lies between known occurrences of silver, gold, lead and 


zinc mineralization on the Vertical vein to the northeast and on the 


Williams vein to the southwest." 


"In addition, since the plunge of known ore shoots on the southeast 


side of the Central City anticline is dominantly down and to the 


northeast in the veins, it is possible that ore will be found in the 


Williams vein in procimity to the Williams crossing fault with such 


structural control." 


"To enhance the effectiveness of the exploration it would be
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advisable to drill crosscutting long holes into the vein walls at 


intervals of 100 feet to explore the possibility of the occurrence 


of ore in parallel structures." 


"It is further recommended that two exploratory holes be drilled 


into the footwall of the Williams vein zone at the southwest end of 


the drifting to explore the northerly extension of the east branch 


of the Williams vein as shown on the accompanying map." 


Devel. pment of Unit Costs for Drifting 


Labor (without F.I.C.A.) 	 $26.60 


Explosives	 .	 3.40 


Fuse and Ignitacord	 .62 


Caps, Igniters and Spitter	 .38 


Track	 2.00 


Pipe-water	 .08 


Pipe-air	 .45 


Fuel, oil and gasoline	 1.70 


Electricity	 .30 


Hoses	 .15	 - 


Ventline	 .60 


Compressor	 4. 00 .... 


Drills	 2.00 


Steel	 2.00 


Hand tools	 .65 


Tramming -- mule and feed 	 .40 


$45.33
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Long Hole Drilling estimated $2.00 


Diamond Core Drilling based on estimated bid by Boyles 


Bros. Drilling Company 8.00 


Timber allowance estimated 12.00 


Cost of Proposed Exploration 


Tunnel Work 


1,300 lineal feet of 6'x6' drift at $45.33 per foot$58,929.00 


325 lineal feet of timbering at $12.00 per foot 	 3,900.00 


Total drifting cost $62,829.00 


Exploratory Drilling: 


24	 50-foot long-holes at $2.00 per foot $2,400.00 


2	 250-foot core drill holes at $10.00 per foot 	 $5,000.00 


Total Direct Exploratory Expense $70,229.00 


General Expense 


Superintendent -- $900.00 per month 12 months $10,800.00 


Geologist -- $75.00 per day 2 days per month$150.00 


Per diem expense at $16.00 per day 2 days 32.00 


Travel allowance at 12	 per mile 160 miles 


per month 19.20 


Total per month	 $201.20 


12 months $2,414.40 


F.I.C.A. Tax -- 12 months $1,722.50 


Workman's Compensation -- 12 months $1,722.50
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-	 Assaying 
2 samples per round 260 rounds 


5 metals: Au, Ag, Cu, Pb, Zn at $7.00 per assay 	 $3,640.00 


Employee's Liability Insurance 	 $1,476.25 


Accounting at $50.00 per month -- 12 months 	 600.00 


Total General Expense	 $22,375.65 


Add Direct Exploratory Expense 	 $70,229.00 


Total Exploration Contract	 $92,604.65 


Although the foregoing cost estimate appears to be a reasonable 


one as far as it goes, the applicant has not provided a list, described 


the condition, evaluated, or included an estimate of maintainance costs 


of the operating equipment to be supplied by him; nor has he supplied 


sufficient information about costs of mine labor and suppLies to allow 


for a comparison with other similar data. The inclusion of costs 


for maintaining operating equipment would probably increase the estimated 


total contract cost by about $1,000.00. 


Conclusions and Recommendations 


The results of the field examination and much study of the pertinent 


literature indicates that the chances of finding galena-sphalerite type 


ore bodies of significant size and grade in the two veins on the applicant's 


property are not good, and it is, therefore, recommended that the 


application be denied. 


This opinion is based on the following reasons. Both veins have 


been well prospected on the surface without disclosing much evidence 


of valuable mineralization. Also, regardless of the unknown effect
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*	 of the Williams Crossing fault on the recognized Williams vein, 


the erratically trending tight fractures continuing to the northeast 


indicate horizontal splitting of the vein into branches that are 


too small and too widely spaced to be very productive. The northeasterly 


parallel outcrops of the Williams (?) and Vertical vein display 


greater widths that suggest a better potential for exploration on the 


tunnel level. However, a projection of these two veins at depth seems 


to place their intersection or junction well above the tunnel level, 


thus eliminating this target from the proposed drifting program. The 


probability of encountering a significant quantity of ore along the 


conjectural trace of this intersection or junction is not believed 


to be great enough to justify the cost of exploration by core 


drilling from the surface or by raising on the Vertical vein from 


the tunnel level to find it. 


One ñial body of ore has been found in the Vertical vein on 


the tunnel level in 120 feet of drifting that was too small and 


too low grade to be mined at a profit. Ore shoots in the galena-


sphalerite veins are commonly small and low grade, and it is expected 


that continued southwesterly drifting might encounter no more than 


one or two such bodies at best. 


The significance of the questionable analytical data from the 


cored drill hole 80 feet in advance of the southwest face of the 


tunnel level drift on the Vertical vein is debatable. But at the 


modest oost of less than $5,000.00, the , applicant could well afford 


to extend the drift to determine its import. 


Sufficient core drilling has been done to demonstrate the apparent 


absence of any nearby vein structures parallel to the Vertical vein
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on the tunnel level, and all geological evidence points to the 


possibility that continued drifting to the southwest might encounter 


no more than oneoor two ore bodies no larger or more valuable 


than the one already mined.
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• Prom:	 Cbi ef, Office of Minerals Exploration	 •• 


Subject: OME6798 (Gold and Silver) 
Cardinal Mining Company 
Treasure 1(ey Tunnel 
Gilpin CCunty, •Olorado 


In respOnse to the Applicant's request of March 24, we are resuming 
the proce8Bing of the subject application for exploration assistance, 
and are referring it to you for further study, a field examination 
if warranted when you are in the vicinity of the property on other 
fteld work o the program, and •recomrnendat. ions. 


If a contract is . conteiated, the extent of the Applicant's interest 
in the unpatanted claims should be clarified His statement under 
Item 2 of the application, Applicant's Right in Land, is confusing 
Btda to support the cost eatmat are also needed. 


Harold irken 


cc: Director's Reading File 
Mineral Resources File 
M1E Docket •	 • 
OME Reading File 
Mr. PeteEon 
130 
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Re: 0145ui679$ (Go]d and Silver) 
Cardinal Mining Company 
Treasure Key unnel 
CLIp in County, Colorado 


Centleman: 


• This wLll acknowledge receipt Oaf your le tter of March 24 requesting 
that we keep your application for explorauon aestatance in an 
active s:tatu8. 


Accordingly, the application is now being referred to Mr. S. William 
Hailer, Field Officer, Region 111, Office of Minerals Exploration, 


• Room 203, Buiidng 3, Denver Federal Center, Denver, ColoradO 80225. 


Mr. Hailer will notify you U he requires additional, information 
concerning the application. The processing of the application will. 
follow ta øctiofl outltfied in our: letter to you dated DecQmber 19, 1969. 


$tncerely yours., 


d74#& 
,4%4$,ø&7 


Harold Kirkemo 
Chief, Office of 
MLnCr8Ja xploration 


cc: Director's Reading File 
•	 •	 Mineral Resources File 
•	


•	 çME Docket 
ONE Reading File	


0 


•	 ONE Region III 
ft	 •.	 Mr. Peterson	 - 0 	 • 


EGPetérson/bsl • 3/30/70 	 • 
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CARDINAL MINING Co.
	 0 


63 Hawthorn Ave. 
Boulder, Cob. 80302 


March 214, 1970 


Harold Kirkemo, Chief, 
Office of Mineral Exploration, 
U.S. Geological Survey 
Room 141460, Interior Bldg. 
Washington, D. C. 202142 RE: OlvlE-6798 (Gold and Silver) 


Cardinal' Mining Company 
Treasure Key Tunnel 
Gilpin County, Colorado 


Gentlemen: 


In response to your airmail letter of March 17, 1970 in which you 


inquired concerning our interest in our application for O.M.E. exploration 


assistance we want you to know that we are definitely interested in 


keeping our application current. 


It is our hope that funds for exploration under the O.M.E. program 


will be available and we will welcome the opportunity to go over the 


property with Mr. J. William Hasler of the Denver office at that time. 


Since rely yours, 


Cardinal Mining Co. 
By H. L. Bird, Partner 


CMC/mc 
cc Mr. J. William Hasler 


Office of Mineral Exploration 
Building 3 
Federal Center 
Denver, Colorado
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Re OME'6798 (Gold and Silver) 
cardinal Mining Company 
Treasure Key Tunnel 
Gilpn County, Colorado 


Gentlemen: .	 . 


On December 19, 1969, we wrote you outlining the current situation 
regarding the processing of pending applications for OME financial 
assistance Will you please inform us of your plans regarding your 
application. If you have decided not to pursue it further, will you 
please so inform us 


If we do not receive a reply from you within 30 days from the date 
of this letter, we will assume that you are no longer interested in 
your application and we shall conMider it as having been withdrawn. 


Sincerely , yours.,	 . 


.	 .	 Harold Krkemo 
thief, Office of 
Minerals Exploration 


cc: Director's Reading File .. 	 '	 , .	 .. 
Mineral Resources File 	 . .	 .	 . ( ,. 
QNE Docket
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Cardinal Mintng Compa:fly 
• Treasure Key Mine . 	 . ,	 .. 


Gilpin County, Colorado 


Gentlemen: ' , 	 .	 ., 


We wrote you on July 18, 1969, to advise that our funding situation 
then precluded full, consideration of your application for financial. 
assistance to explore the treasure I(ey mine In late November 1969 
we learned that funds for contracting purposes in the fiscal year 
ending June 30, 1970, are sufficient for only a few new contracts. 
The extent of future contrac'tng will depend on avaiIabiity of funds. 


Owing to curtailment of the program, the processing of applications 
is being delayed.' Therefore, field examinations necessary' to reach 
decisions on applications are being made largely in connection with 
other field work of the program In due course of time we will 
inform you whether or not your application can be approved for a 
contract when funds are available Priority on available funds will 
be given to approved applications offering the best opporturntieB for 
making. significant discoveries. 	 . ....	 . 


Under these circumstances, should you wish to withdraw your application, 
please so advise. If you wish to keep your application in active 
status, we will'process it asexplained above. 	 .. "	 . 


We regret that thts action is necessary, but under present funding' 
circumstances we cannot offer better service 'at this time. 


Sincerely yourS, . 	 ...	 . . 


Director's Reading File . '	 '	 . 


Mineral' Resources File ,	 '• ''	 Kirken 
Docket	 .	 .	 ,	 Chief, Office of	 •	 , ' 


ONE' Reading File ,	 .	 Minerals Exploration .• 
ONE Region III	 ,	 " '.	 •	 '	 ' ' 
Mr. Peterson	 •	 , '	 '	


•	 '	 '	 ' 	 ,	 • ,	 •







.	 OFFICIAL FILE COPY 


Re OME"6798 (Gold and Silver) 
Cardinal Mining Company 
Treasure Key Mine 
Gilpin County, Colorado 


Gentlemen. 


Reference is made to your application for exploration assistance dated 
May 28, 1969 


We have postponed processing applications received recently pending 
definite information regarding availability of funds for the fiscal 
year beginning July 1, 1969 Although appropriattons have not yet 
been made for the current year, we understand that funds will be much 
less than were available for the year that ended June 30, and we are 
authorized to operate only at she level of the anticipated reduced 
funds. Under this situation, action on pending applications must be 
postponed, as proposed contracts already drafted and awaiting execution 
will require more funds than are available. When we can again process 
new applications, first priority will be given to those offering the 
best opportunities for making sigaificant discoveries. 


We regret that we cannot make a decision on your application at present 
and we are unable to estimate when we may be of possible assistance to 
you When circumstances permit, we will process your application within 
the limitations stated above 


1	 Siely yours, 


4$d4 4t) 
Harold Kirkemo, Chief 
Office of Minerals Exploration 


cc: Director's Reading File 
Mineral Resources File 
Q*fEDocket 
OME Reading File 


Region III Mr. Peterson 


ECPeterson/bsl 7/17/69
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RECEIVED 


JUL '2' 1969 


INIT IA.LS CODE 


Q.O; f 1inera1 


iY.$.	 PoL $i 


Buibd5.ni 8	 e1era3. Center, 


Denver, CO1OX'a40 


Attention:: M2. . WilLiam Uasler., ei 


act1omon:


,.Region 


1erG'4th yO '41: find 4s.	 PO4e eóntt 


ors on the oore.idrifling and assaying porUoxis o our app3.ication 


giie oeZc..t,: No. ?98. These 	 ønt; Ln respOnse to : a req. 
uoDt; by	 fla1er fb cueh Gubstantathm. of cu estima tea of 
t1ie coat of :thes itorna. 


At this time I 1Qnt to øorreot a tipoaphioa1 error 


in tbe ap1ieation. On pc.gc of the Outltne of Goo1ogic Con-


ditionsi and Pzopoiod p1oration" pbeasc one the vord of " 
n.Ui: 2 f	 2 tO Ob ' I 


•	 Hcpirig that; you vU], find thLs rn4terial. tisf'acto*,y 


Sincerely yours 
477. 


H. Leon Bird 
ardftisl ning Oornpan 


Ave. 


Bcldc, CpiL*rado, ac:O2.
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TELEPKQNE MiIN 3-852 
2114 CURTIS STR:EET 
DENVER 5, COLORADO 


June 23, .969.







Ra34lond P. Heoi	 Inc. 
CORE & ROTARY	 EXCAVATING &	 CONSULTING	 SURVEYS	


, 


DRILLING	 TUNNEL DRIVING	 GEOLOGISTS &	 LAND AND MINE' 
ENGINEERS 


Main Office 
P. 0. Box	 280, 1547 Miner St.	 Branch: 
Idaho Springs, Cob.	 80452	 P. 0. Box 1158, 
Area Code: 303	 Evergreen, Cob. 80439 
Ph: 567-2403 or 567-2135	 Ph: 674-5911 


June 14, 1969 


•	 H. Leon Bird, Geologist 
Cardinal Mining Co. 
P.0.Box663 
Boulder, Colorado 	 81302 


Dear Mr	 Bird: 


• With reference to your letter of June 10, 1969, and the preceeding 
• telephone conversation, the following is our bid on the two proposed AX 


• .	 size holes to be drilled;	 cuiminative drilling to be to a depth of 500 
feet.	 We will drill the ti 	 holes as outlined with either a new Boyle. 
Brothers model BBU2, or a new Joy model 1115, for $7.50 per foot, with you 
supplying air and water. 	 We have all the necessary pumps, collection appar-' 
atue, etc. 


H	 According to your letter, the ground is unkown and therefore, the cost 
• of the bit8 will be billed to you minus salvage.	 . 


The usual down.etime provisions will apply as outlined below 


• 1.	 Cementing, reaming, setting casing, move in and èet up-.- 	 •' .. 
$14.00 per hour per shift. 	 ; 


2.	 Downtime incurred for engineering, geologic studies or in general 
any down..time incurred for your convenience, will be at the standard rate of 
$14.00 per hour per shift. 	 -. 


• Other costs, i.e., casing, cement, etc. used will be our total cost.-
purchase price of the material plus delivery, etc.,	 .	


. 


In general,: itt. extremely difficult, if not impossible, to cover all 
aspects of a proposed drilling program; 	 however, we have found that in doing 
our utmost to do the beet job possible, it is unnecessary to have an exten-
eive.drilling contract; and therefore, I am not in the least reluctant to 


•	 have the above be coneideród a letter of intent covering your proposed 
drilling progrem.	 •	 S 


Thank you for allowing us to bid on this job. 


Yours truly, .	 .	 . 
•


•	 :: 


Rinond P. Heon .	 .•. 
Piesident	 • .	 '.	 , ..• 


RPH/dr	 , 


.......................................







• 'DMUND E. PHILLIPS, VICEPRES. - GEN. MS 	 M. E. PHILLIPS, SECRETARY 


THE COLORADO ASSAYING COMPANY 
(Incorporated) 


ASSAYERS AND CHEMISTS 


2244 BROADWAY 
OUR MOTIO	 • 


'What there is in it	 DENVER, COLO 80201 	 June 1, 1969 
no more, no less." 


• :•	 Cardinal l4ining Onp.' 
c/c Mr. I. L. Bird 
Box #663 
Boulder., CcLo. 


Gentlemen:


in p1y' to your recent' rejiest for rates i assay work,, we 


• '"	 qote as follows: 


•


	


	 The charges to determine GcLd, $ilver, Copper,, Load and Zinc 


on a sample are the flat rate of $].OeOO Jhefl weight of sample does not 


exceed 5 poundS. Samples over 5 pounds are . cents per pound additicnsJ 


and wet samples are 5O per sample additional, 


The total charges to assay 10 SAmples per week for a period of 52 weeks 


•	 for the tive above listed metalS, totalS ,OGO0 for the 520 sampleS. 


•	 Remittance to cover assay Co3t ehou]4 accompeny each group 


• of samples submitted. 


•	 Thank yu for' the inuizy. We look forward to serving you. 


•	 sours very tr4, 


	


•	 ' THE COThRADO A%AflNG CKPANY
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CONi RAl' 1	 S-LNC;NEl RS-'EOLOGI1 S 


•	 158SW	 5th "'we 


•	 GOLDEN, COLO'ADO 80401 
Pho	 (33) 79 -791:3 


Jun8 12, 1969


Cdtrrn1tnirIQ Cauiy	 • 


Po0o ox &(3. 
ciu1th4r,' Co1ordc: 6C302 	 . 


•Atsntjàn; •M	 P4L0 


nticn 


•1hi I t1Lá4n chdu1	 f ita io p@ntd Pa ycu' conxcirt1Dn 
O	 fr drilling hQ1 un rgrQund on ycur-proprty intha 


•vLinity 'orcntra.l City, C1ordo0 


XTMS1 


•	 1. Pobi11ztion 8nd d6mobiltztiovu $20D00 


2. Die nd3rdri11in; AX stz	 OO to 250', per fooL 7.5O 


3. Rmin for cethg, if ruird:	 )Q5O. pr Vout0 


•L.. Centing rrnd drilling out ctment: 51.7e50 p€u hour, p1u cost 
of' c3mnt'ar cainnt ubttuto. 


• Dlyc 'or your r:onvenince,. w4tir for C nt to st during 
U vaulex drill &iift,	 14O3O pr hour. 


• 6. Th f Uoi$ng i th •b furnihad t nc cot to 6oy1	 iro8. •	
. Drilling Copnv; Drill ttin c,fiuittb1 tio to per1t 


•	 •	 th •at up of COlumn .LlloUfltd dr.tliInQ qu.priit Lllth 
• • . •	 for hanaUn tiin foot lony drill rod, coprd ir nd 


•	 ita tnufficimt quntiti	 tar rirUl&ngt thi ur.1l tc-
•	 tiDn	 • 


•	 ,•	 I







ECYYLES E3ROB. DRILLINI3 	
PiØIwo 


Id


7, Baylas Bros. will furnish a drill of suitabla design snd cspBclty with all fittin, supplies and acceneorios to 


	


porfoxim the work. Th drill will be operated	 mlnintum 
or rt eight hours par week. 


Your interest in Soylea t3raa. Drilling Cómpény'eierv j c	 ie cinc?roly epprwciats. Should there be any queetlon rcgarding thia 
or any other project, plaaae call unue ot your Convenience. 


tlery truly yours, 


VLES 8R08. DRILLING COP!PAfv 


-	 .	 : 
E.G. Tucker, District armgar 


(LiT/jr 


I le
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