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UNITED STATES

DEPARTMENT OF THE INTERIOR 


ch3	 BUREAU OF MINES 


WASHINGTON 25, D. C.


October 3, 1952


1E	 )iuIi 


Memorandum	 ns	 frat 


To:


	


	 Ernest William Ellis, DMEA Member 	 OCT	 52 
Uranium Commodity Committee, Room 1i.61i-o 


From:
H. D •. Keiser, Bureau of Mines Member, 
Uranium Commodity Committee 


Subject: Final Report, DMEA Docket 2336 (Revised), Consolidated 
Caribou Silver Mines, Inc., Boulder County, Colorado 


I have reviewed the subject report and discussed it 


with Frederick N. Houser, Acting Geological Survey Member, and 


Joseph 0. Hosted, representative of the Atomic Energy Commission. 


I concur in the recommendation of the Field Team, Region 


IV, that the loan be denied.
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
'11Qrch3	 BUREAU OF MINES 


WASHINGTON 25, D. C.


*tder 3, 19* 


irrE.T U1 TuE	 1EII3



Defense Minerals dninisfratjun 



EEED 


*rnai VilU: IUts,	 OCT	 32 Yr**i** Cit7 C*4tIN, **s 16o 
D.


ist4fl Ct%s. 


$'bi.ct* flad Z.ert,. ' A k* 2$ (*.vi*.L), C€wU4tt& 

*rtbo $1v*i' Mt, Zm •, Bøurnr 4wt, 


ir av* ri eved1 the **ect reprt ant 1*Mni*M it 
vith lr,d,zbtek 1 . . ku1e, Auting	 ieaJ. $wey 1.r, *a4 


eIb 0. Hoat4, .p.uzztettv. of thi Atate Hn.rr Cciss1ilØzt. 


neur th the rs.i*.4at t*; of the fls34 Te*N, Regir 


X,thsttis Lo


Signed 


H. D. atur







STANDARD FORM NO. 64


• Office Memorandum • UNITED STATES GOVERNMENT 


TO	 :	 E. Win. Ellis, DNEA Member, Uranium 	 DATE:October 1, l92 
Commodity Committee 


FROM
F. N. Houser, USGS Member (Acting), 


Uranium Commodity Committee 
SUBJECT:


Final Report, DNEA Docket 2336 (Revised) (Uranium), The 
Consolidated Caribou Silver Nines, Inc., 
Boulder County, Colorado 


cording to NacLaron's report the work supported by the ABC, when 


completed, will have explored the areas considered geologically favorable 


in this mine for the occurrence of economically important uranium ore. 


Under these circumstances, I concur with the Field Team recommendation 


that the loan be denied.


ii1442 
Frederick N. Houser 


Copy to:E.Wm.Ellis







o ç	 IN REPLY REFER TO: 


UNITED STATES

DEPARTMENT OF THE INTERIOR 


GEOLOGICAL SURVEY 
WASHINGTON 25. D. C. 


I. Wx. Ellis, DMF& Mezber, Uraniu* Ooamodity 	 b	 1 2 00	 er :i, 9 


F. L Ifousez, U8GS K.Jbb.z' (Acting), IJraniu* 
Cosodit Cosptt 


ina1. Report, DP4ZL Docket 2336 (Reviled) (Ursniu*), Va 
Cosolidated Caribou Silver M1ns, Zne., 
loui4ar County, Colorade 


According to Mactaron's report tbe work supported by the AEC, When 


ce*plsted, will have explored the areas considered gsologically favorable 


ia this tins for the occurrence of sceno*ioa].ly iortsnt uraniva ore 


Under these cirouat*n0u, I concur With the Field 1re. rcouiendatton 


that the loan be denied.


/
deriek N. ouear V 


Copy to'. E.Wni.E1lis
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DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


221 New Cuatoahow*	 WASHINGTON 25 D C 


snwar 2, GolOiMo


Septea*ber 1?, 92 


$.erst. to the Opsrat4ni Co*ittøs, Dtiss :fler4 
craton Ad*inistratjan 


Field Teaa, Rei* XT	 S 


$ubject: Final Report, D	 1)aoket# 2336 (Reiae4) Ursni) 
The ConsoU4ated Cariboi $i1er *Ines, I*c., ou34or 
County, Colora4O	 S 


1nalessd are tbe original and thre. copies at tha report 
• p.rtainiEg to ti• above appUs*tien. 


The Ato*Lc £nergj Cci.sie* awarded a e*t*'set to th 
ooaqsL,y to adequatelj explore the ama for pitaithiende. Osly 2? 
test ot iadergreiid woa* r.*ai*s te be den., end when ecl*te4, 
the os arsac m ti. ama b4tev.4 to be g.,l.gsslL taverabls 
tar the diesovery of usniu cro in .conoeical]


y


 iiIi.oant *ounts 
wm have been	 *t.)y eGra.	
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S We thsrefoz'ø z'esoisnd that the loan be donisd,
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T4E COt4SQLIbATED CARIBOU sitvg MINES, INC.

130U1,OER CcIUNT', OL0IAD0 


ue1r , ON. 


On Jnqary 7, i92, the cCflsQtid3te4 Car i:bou .$j lver Mines, IRC., 


Bou 1.der county, Colorado,. eppi led to the Døfen*e Minerals Explarat EOn. 


Ath.lfli r$tr,atlon (PMEA Docket 1887) for fl5$t$tene t* e*pie fOr rsn*urn. 


The app! ient propsed to $lnk thó CarIbou heft .600 fet be tow the '1040 


level; to explore on the 1290, 1440, and I9O levels by erQs$CUttlng, 


.dri'ting, nd raiSing,	 tøtø 1 of 2,700 feet.; an4 to exp Icr. beio the



$•50 level by dirnond drilling a total of 10,000 feet of ho1e. The eSt.i-


t	 Cost Q.f thiS progr 	 IS. $261,750, the Gcvernrne,n+' .s $hre,. SZSS,57.5. 


On March 20, 1952, the app:1 icant submitted	 uppIeme.ntry app) icotlon



(DMEA Ooket 336, Rev iSed.) wherein it I S propoSed th*f, ;bØfre $hÔ work 


Ot1ined in Ooket 1887 be wderteken, 20,000 feet of dianond driIl:ng.be 


done from, nd below, the 1Q40 level. The $uppIerentery pplication also 


a.1 Is fOr 495 feet of dr I ft ng and croszcutt log 1* reach *nd cut dr I I I 


Sttins, The estlmted' cost of the su.pplementery program is $134,850, 


the Government's h5ra to be $ 12 1,36. The etimated c:t of the two 


proposls 1$ $396,O0, the Gover'nment share, $356,940. 


The Caribou mifle has been worked,. intet'mjttentiy, for s. Iver and leod 


$ine It di S4overy i.fl 1859 untl I 1928. No eppre.iab la pro UCtiOn es 


reported fror l'92 to 1947. Record* of the Ii. S. 8urea of Mtfles Show 


thet from4947 through 1951 the company has ml ned end ShIpped 34,639 tons 


•	 of ore cQntaining 54j CR. of gold, .242,987 02. of silver, 297,924 


Øf te.ød, l7,Z.2 pOunds Of z1n', and 17,429 pounds of copper.







• 


1"


in 194 it ws 4 over d tMt some cf the mter let on. the dumps we 


radlocttve., i.nd• rehb itaf ion of the old workings . s welt ;$. flew dGfe..1c;p 


ment was trted A streak containing p1tciblende wS dlscovere4, In 1948, 


In the Radium vjn on the 1040 level, in November of *h	 fl* yesr, the



AtQfl;.iC Energy Corn?. l*Sion .mde r on.nals.sance exam 1 nation of the mi ne, 


d +h f	 owin mnth th . U S.. eo1ogiat $urvey,. in cot Iboration with



the Atoml Energy Cois$Ion, began a detI ted study and geoIgi mapping 


of the Redium and No Neme veinS on the 1040 tvet. This work was continued 


.ntii tt thG,.prinoipal acessib1e workingS w?r5. mapped.? Qnly In the 


Radium vein on the : 104 .0 level were sIgPifIcmt arnouts of pithbiendø 


found. The Atomic .Enrgy Comrflis$. 'aworded COfltrct to the company: 


under which the latter.drove 300 feet of drift n the. 1040 and: $140. .iév1s,. 


• at a cøs+ 1-0 the AEt of $16,500.. ThiS work reSulted. in the dIscovery .o 


0 second occurrence Of pi.tchbtende. on the .1040 level. A ecnd contraCt 


w.s awarded 1-he compny under which it was author jzed to spend up to. 


$77,000 of AEC fun4s . 	 explore	 Radium vein abOve, b' . tow:,. and on the 



1040 I .e.vai ty diamond dr I I $3 ng, dr I fting, eros$c.utt ing, and re is ing. The 


d' iamcnd drill ing. was. completed: In Jn'e 19!fl. Eleven. hfle$, total ing' 


feet, were 'dr.ii led, ctJttln9 the Radium vein at V.:PIQVS po1.ts .frm 55 tø 


145 feet below' the larger an mor e prom.151n9 of the. two. p'itchD.ln.de zones. 


found on the 1040 level The core recovery was 1,557 5 feet, or 92 % 


A$ay of core samples were:. .001% u308 før . nine samples;... .0O U30 4 


.00% U308, r.e.specive'ly, for two other samples . The Pr'Og9SS0f the pro. 


posed drifting, crossciittlng, and rasin9 was delayed by labor shortage 


nd I imii'd 'hoiSt thg fec I Itie 	 that th date 0.f omptetion.of 'the 


• contrOCt was' advnc:ed: from Apr 1 1. 1952 to 0'etber 1952.	 When the remaining 


279 fe.1- Øf work	 s camp 101-ed	 thø en I y	 ras. tn the mine bet Iøve.d to 'be







.	 I 
•	 oIogica1iy avorabte for thø :dI . Covery of tiranlum 1n.eonocai.iy 


.$ihlficant arnotants.wHl hve beer rnply	 ptored. It is recon,men4ed 


ttt thi. I*n be denied,


•	 GEOLOGY 


The rOcks of the area are pre•c..brim metiCr.pM and igneous 


that have been fltrudd by stocks of ter+iary monoe Ito. • The ar :ibou: mine 


1* ifl $tOCk Compose Of rOCts tbet	 frOM porphyr i1O morzon,ite to 


ior il-a.. flumrti$ faults and fractures ut j'	 bvt the d:iretIon 


and emount of movement a long them ba$ not been Øetsrm.I ned. 


Two promJnnt Si's of quartz-rbonate veins,. inter.seting et aboUt 


45°, cut the rn jorte porphyry. One set, represented by the No Name and 


.$j )v	 Do.1 tar vein$,. str :iie8 northeast and dips nortbwet.. The Qth?r set, 


represente4 by the CrihQu.,. Poormen., and Radium yel ps 1 strikes east 


:dip$. steeply north. in general, the former :$Ct appears: *0 be more parsist 


end may be t aced tq greater depth than the 1tter. The Nc Name ye in, 


striking .nQrthest ;epd 4jpp'lng	 '6O NW., •cu+s. nd. mey d .ipla, the



Crtbou vein. Other east *triklng. ve1p join the N Name, but 4o nt 


apeer to cross it The relationship of thø erihou and POCrmn vein to 


t Rsdiurn vein 1$ nt clearly undør$tQOd. However, it is ;pOSIbie that 


the Radium vØi . n mey be a continuation of either the Caribu vein or the 


Poorman vein. On the IQ4 lØve:$ the No Neme ve4n parai jots a strong fault 


4sply 1. flg. hOr I zont.l gr,00vs and trition. The re Ie+ .I vti dire.t ion of 


the movement of the watts s not deer., but if the Radium and the CrIbcu 


• should be the 5: vein, the hQri*ontal displacement would anunt toe few 


hundredS of feet.,. with the east w*t I mving northeaswerd.







.	 . 


The s.e. deps Its of the Crthou mine, p .in.cipefy of, %iier and Ie, 
sre fQUIidst or ncar t •.iflterseetiøns of the e$twar trndi:n9 vQth5. with 


those. f norfte6stward trend. The oe minerals of the Cr3bou and No Nrne 


veins ró ruby $ 1 tver, gt*na, soe Spha.Ierite, nd Srnil ernoun$ of marma 


$i$e, in a yan.gue of qwrtZ, dOic, 'Ite, nd t Iayey gougø.	 The Radium vein 


Conttn tte same minerals, and In edd1 ton, ott the	 1040 Ievei	 jr t'o zones


along the et drift, 34 to 124. feet and 260 to 316 feet from its jIjntion 


•wit.h the No Name ye in cont ins appreciable 'affiu.nt$ of pltehb end'e (fig. 


The pit blende i a scotybIck powder mixed with fine .graine, pyrite and 


b1*.ly gg 'ge. It is 9cneraiiy , fou:n in	 we'll defined.streak, up tG 


I inch wide, a1on the foOtwall $ide f - 	 vein,, but 'it also OCCUrS i 


lenticuiar bodies ip to a foot,'iQng irregularly Scattered alQng the vein, 


in. places. sCp5rated by	 mueh as 30 foot. In a raise 'driven from the 


S1040 level on he fi'rt shoot, radioactivity decreaseS. shrpiy between 50 


and 75 feet hove the level. in a raise driven 8. feet above the level', 


the aøcofld shoot is.radioactive to the facó. A winz q on the vein ha cut 


rna ii SCattered tenses of maS5ive pitch5te.nde In the flrt 40	 t .beJW



the level., $mple5 taken from thi$ pitChblende bearng .$hoot essOyed 


from .001% to 1.5% uO8.. 


EXPLORAtION BY ATOMIC ENERGY COMMISSION 


WIth the techna .1 end f l *'nC il :asaistancof the Atom l Energy 


Commissiol,, COnS id4rSb le exploration work has been done 'on the Radium 


vein:(f ig. U.	 ,	 ' 


I. Qn the 500' level (not $hown on section) a small pod of pItChblende ' 


•	 not mere then 2 feet long 'was followed by raise a No 'pIthb'lende was found' 


•$tOr ths tlr9t round, but ftiS r'i3é was continued fOr' 57 feet. 







S 
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	 2 On the 740 Ivet a ro*5 ct hs been driven iii feet and hs just 


reached the. Radiva. vein. The rO$.$cut is to be Qn nued onother l f€ét, 


end the vein is to be followed by a drift east and west of the ers$cut for 


a toteli f t4i feet'. 


3. On the GZO level twO dr1ft5 On the Radlu vein have been extended 


200: feet east n4 52 feel' west, .r4'3pact1veiy, from . the: NQ: Memo vein, .rrom 


75 feet +0 120 feet east Of the NO N*me veIn, two smell patcheS of p3tch' 


blonde have been orre1etod w3th the fIrt Shoot found on the iO40 level. 


No h€r•s ignifiçent occurrence of . pitchblende we$ found in this drift 


aithugh the faG t5 .öSt of the zone 'In which the pwØid extenSion of the 


secnd $hoct found on. the t040 'level •cuId be ex'pec.ted. A raise l +0 be 


dr.ivn frørn th is level to fot ow the best I:tchbiGn4O .shw.i ng. 	 t wi: I I be 


driven 60 feet., r to the upper limit of the p .itthIende houI4 that be 


S	 higher A spi t off the met n ye n Is to he +0 I towed by a dr 1 ft for 20 feet 


4. On the 1040 'IGve the drift on the Radiium vein ws extended t a 


point ebout 410 feet east Of the No Nøme viflm FrQm 260 to 31 : 6 feet east, 


seond shoot containing pitChbtende we found. A r.ai$e wa$ driven Ofl: thI$ 


hot for 83 feet end' 1 to be conttnued to the 920 level. 


5. On the 1140 tevat a dl vnon4 drill St'tJon Was CUt On the No Nt:. 


vein and ii holeS: were dri 'lied fnning OUt l:fl ' su1 : herIy direction:, en 


.ptthing' f	 25	 to -57°. The target 'ws 0	 On 175 foot wl .de 'and 90 feet 


high below the beet Showing of pIthbLøndc founØ 'in the entire mine. Of


eleven Samp tes taken from the core, OnO asSayed .003% U3O one., ,00?% U308; 


and nine, 001% 1)308 This indicates that a zone from 55 to 145 fOet below 


the best pitchbtende howthg 'in the mine aSsa ys carcety more than a trace: 


5	
of UO8,. and. d0. not offer any'öoiI i4nt' for fwther downward expioret4on 


of this ShOOt.


'5. 







S 
.	 ,..	 Under the terms Qf the A*m . 1c Energy (omm1s1on ootrct t.hre remifl 


27 feet of drifting, cr cutting, an raithg to be cpp.eted by October 


30, .1952. As the tcl advance fr June ws. 20 feetj for JuLy, 44 feet;. and 


for AuguSt , zero, 1$ eppers unlikely th,t the Contrø..t wilt be completed. 


Un i •fs& the comp . ny	 erably . increases The teippo f GXp1Ort•1Q.n worlç, 


exPLORATION PROPOSED Er? APPLlCAN 


The app) icant propse5. to 4 4.5 feet of dr ift ing andcrosu .tnng: to. 


e1-abt ih 3 diamond drill s.taflos; to estabi ih . .d1:amond, dri 1 1 StationS 


in rl existing drift;, and to d'iam.ond r:I ): 3 hQ.lé$. for 	 total cf 20,000 


feet	 4g. 21... The drill stãtlo . will be gr, the 1Q40 level, and the hQles 


j 1 be drilled horizontally or downward. On the bas4so.f th 1"pe. of target: 


Or 'objectiveE, the drilling' proram	 he dv'ided itO three unt. 


1	 .tt i$ propcsed t drill , holes in e. norfhefer '1 di't 	 from 


drill stations'.'2, 3, and 5 (fig. ), for a total ditance of 6,2Q feet. Tb. 


applicant hanot •fldated any vein t' tar9et * which thes holeS are to be 


•frj4	 .jf is therefore prei'urned tht they are purely WiLdCat exploratln. 


L It '1$ propo$eØ' t drill 12 holes in a S.ou'th'Øa.$ tOE'iy dl.rectign.from. 


drift 5t'at'iors I and 3 f'ig. 2'), for 	 total of 7,250 feet to expl.cr the



.downwar4 e*tens ion of the Etmer, Nel$on,, 'nd NO Nmó: veins.., and an unnamed 


véifl betwee.n th latter two. inTho pst theSO veins have been producers. of 


$'iiver arid' lead, but $0 fr have not been shown' to	 ,ta in any sign 1 .i"i'.cant 



amount Of pi$chblende or other radioactive minerals. 


3. It i' proposed to 4rili '12 hoLes in	 southerly dnirectio frØm 


*1 U ØtEons 4 :nd 5 ftlg. 2)', for a totat of 6,500 foe.t to eçpIore the 


S
downward extn ion of the Nc N'arfl and Radium vGinS. 'Th R,.di'um VCifl Is. the 


enly one in the mine' in whIch any appre(. I:ab'ie mOunt of pithbl.ende 'has. been 


fpun&' and' It 14 nOw 'being exptored by' the .AtC:fllc Energy O...,1,:sslØfl.







.	 . 


CONCLUS IONS AND RECOMMENDATIONS 


The car ibøu mine h* been Prder of sI iver end 1ed, cre$, for .rnny 


years . . in 1948 * zone about 90 feøt long and ntain ing 	 Chb1Ond ws 


in the east *1 ft on the RadIum vein on tht 1040 levet. Subsequnt 


exp1gratjcn, 'Under en AEC CntIaCt, rS1ted ifl *h dJ:8COVy 0* sn1 tar 


Streak abut % feet long in the me drift. WITh the financial n4 t.th. 


nL:cel óssIstance Of the AEC, the mos1 I4&sing are$, for the OCturrencO' 


of P1tchb t.ønde ire Still b 1 nq exptoreØ wider a seond OntraCt rov Iding 


for diamond dr I I I ing, rossçi tti rig, dr ft Ing, end raising A 11 the pr Inc r pa I 


work..ings in the mine that are aoCeSS1bte hav bean studLed d the geology 


has been m5p$d 


It 15 OflC tUdOI thet,. Of Z3 dTrond ØJ II hoIe$ PrOoSed by the $piicant, 


9 Will be purely 'WI Ldeet explor*Uon: 12 wt.f I expora vøtn5 that shOw p0551* 


bi: Ii tieS Of or.tatning 1 Iver end Lø*d, but no pitchb lende In ign if 'leant 


amounts., Thø remainIng 12 hote.,.W 1l'i roSpet 5 vél n that has shøwn ev ideice 


of 'ont.in.ingsçme pitchbiende, but the AEC IS flOw ospling thiS Showing. 


It is furthSr Concluded that the work 4.ne by the AEC h shown +h5t the 


tWO :PifChb1Gfldø ShCotS 50 fr dI$coyered are smsu anø ..e too low grade to 


be mined prof ltab:i y Under pre5ent cmdfti'an	 F 'i.nt ly, It tØ. conCluded that 


cc :pIetIn 'of thø AEC program wj ii e$tabt iSh the upper I im4:t Of the twO 


pitchb tende' $trek$ SO far : iSCovered,.	 . 1+ haS a4reedy esteb I ished 1'.he 



lower ,timi: t of th f St sn4 I ger- Shoot on the 1040 level.. 


f tim WOrk dne by the AEC have greet ly decreaSed the 


ch5nceS of mk:i..fl 1: $:I.fl 1 f :iCafl$ discovery of p 1 tchb I'snda in thiS mine., it 


is reornme:nd : d that thI5 $pl iet Ion; be denied. 


.
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


2214. New Customhouse	 WASHINGTON 25, D. C. 
Denver 2. Colorado


September 17, 1952. 


Memorandum 


To:	 Secretary to the Operating Committee, Defense. Minerala 
Exploration Administration 


From:	 Field Team, Region IV 


Subject: Final Report, DMEA Docket 2336 (Revised) (Uranium) 
The Consolidated Caribou Silver Mines, Inc. Boulder 
County, Colorado 


Enclosed are the original and three copies of the report 
pertaining to the above application. 


The Atomic Energy Commission awarded a contract to the 
conany to adequately explore the mine for pitchblende. Only 279 
feet of underground work remains to be done and when conleted, 
the only areas in the mine believed to be geologically favorable 
for the discovery of uranium ore in economically significant anounts. 
will have been adequately explored. 


We therefore recommend that the loan be denied. 


LQ (pJ.

Vt. H. King 


A, H. Koachmann 


Enclosures







.	 . 
• ,•: fl •	 UNITED STATES 


• c!SI	 DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMJNISTRATIO'N 



WASHINGTON 25 D C 


200 P40w Cvsthse 
Deaver 2, Co loredo


SptIDber *0, *92: 


*4ora*m 


To:	 ONEA F1eId1	 ,Rioi iV 


Froi:	 A. H. Xo$ChP5flfl 


Sub jct DMEA Docket 2336 (Revi*ed), The Co,qsotidated Caribou SlIrnr 
Misos,, tc., Boulder Covity, Colorado.. 


Attached ore 10 copio* •f the eeIoç1ca1 report by 0. R M,ct.arso 
covering MEA Doeket 2336 (Rev.sd)., Te Consol ideted .Cribci Si (ver Mt*.s, 
mc., MotØr Cowty, Colorado.	 . . 


.	 The spticaot proos.s to expIre the erIheu *lse for w-anlus 
by dlsow*d dri I Ung od wer9rojmd work, iIdtn deepe	 <f tI'e shft

600 feet, at a tet*l estlsot.4 csf of $396,600. 


	


Redlooc.tiw. smst€rt$ weji d1cover.d us the iiloe	 Iii $94 and

reh.hiL1ttlo* of the wln was begvr imedi*fe1y to 148 str,k cs 
talniog pitciblende was dIscovered Is the Radhs velo so the 1040 level 
I r November of the same sar the Atemic Esergy Cmisiso *ede a recon-
nalsasoc. stsdy of the aloe, sod the føt lowlog month the GeelogIc1 Survey, 
for the Ata1c lsergy Ccciis1ss1.wi, beg a .$ai1.d stady and geeIog1 
mapping of the mine The Atomic Energy moIss ion has awarded a contract 
to the company to a*eqwatey Qxp lore fl'se *tiw for pitchblende. Only 279 
feet of uederyQmo work remains to be dom, end when ccpteted, the only 


Q1S kt the *tne believed t* 1)0 geologiCal ty forabte fr the discvery 
of uranI* sri lo ecenomicelly s1IfIcsot .SOWA$S Will hev* been adequately 
explore4. MacLarn, therefore, .r.ca q Irhat the ic... he denied. 


•	 I c4incJr in this	 •	 , 


'The brochure is enci.d. 	 ..	 .	 . .	 . 


•	 A. H. XOSche*ea • 


- .	 . .	
•	 SupervIsin Geotc.ist 


Enclosures (1$)	
Coloredo-Wycmlog
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THE CONSOLIDATED CARIBOU SILVER MINES, INC. 


BOULDER COUNTY, COLORADO 


DMEA DOCKET 2336

(Revised) 


S


S
Geologic Report 


By D. R. MacLaren

U. S. Geological Survey
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THE CONSOLIDATED CARIBOU SILVER MINES; INC. 

BOULDER COUNTY, COLORADO 


INTRODUCTION 


On January 7, 1952, the Consolidated Caribou Silver Mines, Inc., 


Boulder County, Colorado, applied to the Defense Minerals Exploration 


Administration (DMEA Docket 1887) for assistance to explore for uranium. 


The applicant proposed to sink the Caribou shaft 600 feet below the 1040 


Ievel;to explore on the 1290, 1440, and 1590 levels by crosscutting, 


drifting, and raising, a total of 2,700 feet; and to explore below the 


1590 level by diamond drilling a total of 10,000 feet of holes. The. esti-


mated cost of this program is $261,750, the Government's share, $235,575. 


On March 20, 1952, the applicant submitted a supplementary application 


(DMEA Docket 2336, Revised) wherein it is proposed that, before the work 


outlined in Docket 1887 be undertaken, 20,000 feet of diamond drilling be 


done from, and below, the 1040 level. The supplementary application also 


calls for 495 feet of drifting and crosscutting to reach and cut drill 


stations. The estimated cost of the supplementary program is $134,850, 


the Government's share to be $121,365. The estimated cost of the two 


proposals is $396,600, the Government's share, $356,940. 


The Caribou mine has been worked, intermittently, for silver and lead 


since its discovery in 1869 until 1928. No appreciable production was 


reported from 1928 to 1947. Records of the U. S. Bureau of Mines show 


that from 1947 through 1951 the company has mined and shipped 34,639 tons 


.	 of ore containing 641 oz. of gold, 242,987 oz. of silver, 297,924 pounds 


of lead, 173,202 pounds of zinc, and 17,429 pounds of copper.







. 


In 1945 it was discovered that some Of the material on the dumps was 


radioactive, and rehabilitation of the old workings as well as new develop-


ment was started. A streak containing pitchblende was discovered, in 1948, 


in the Radium vein on the 1040 level. In November of the same year, the 


Atomic Energy Commission made a reconnaissance examination of the mine, 


and the following month the U. S. Geological Survey, in collaboration with 


the Atomic Energy Commission, began a detailed study and geologic mapping 


o.f the Radium and No Name veins on the 1040 level. This work was continued 


until all the principal accessible workings were mapped. Only in the 


Radium vein on the 1040 level were significant amounts of pitchblende 


found. The Atomic Energy Commission awarded a contract to the company 


under which the latter drove 300 feet of drift on the 1040 and 1140 levels, 


at a cost to the AEC of $16,500. This work resulted in the discovery of 


Sa second occurrence of pitchblende on the 1040 level. A second contract 


was awarded the company under which it was authorized to spend up to 


$77,000 of AEC funds to explore the Radium vein above, below, and on the 


1040 level by diamond drilling, drifting, crosscutting, and raising. The 


diamond drilling was completed in June 1951. Eleven holes, totaling 1,682 


feet, were drilled, cutting the Radium vein at various points from 55 to 


145 feet below the larger and more promising of the two pitchblende zones 


found on the 1040 level. The core , recovery was 1,557.5 feet, or 92.6%. 


Assays of core samples were 	 .001% U308 for nine samples; .002% U308 and 


.003% U308, respectively, for two other samples. The progress of the pro-


posed drifting, crosscutting, and raising was delayed by labor shortage 


and limited hoisting facilities so that the date of completion of the 


•	 contract was advanced from April 1952 to October 1952. When the remaining 


279 feet of work is completed, the only areas in the mine believed to be 
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geologically favorable for the discovery of uranium in economically 


significant amounts will have been amply explored. It is recommended 


that this loan be denied.


GEOLOGY 


The rocks of the area are pre-Cambrian metamorphic and igneous rocks 


that have been intruded by stocks of Tertiary monzonite. The Caribou mine 


is in a stock composed of rocks that vary from porphyritic monzonite to 


diorite. Numerous faults and fractures cut the stock, but the direction 


and amount of movement along them has not been determined. 


Two prominent sets of quartz-carbonate veins, intersecting at about 


450, cut the monzonite porphyry. One set, represented by the No Name and 


Silver Dollar veins, strikes northeast and dips northwest. The other set, 


represented by the Caribou, Poorman, and Radium veins, strikes east and 


dips steeply north. In general, the former set appears to be more persist-


ent and may be traced to greater depth than the latter. The No Name vein, 


striking northeast and dipping 550_600 NW., cuts, and may displace, the 


Caribou vein. Other east striking veins join the No Name, but do not 


appear to cross it. The relationship of the Caribou and Poorman veins to 


the Radium vein is not clearly understood. However, it is possible that 


the Radium vein may be a continuation of either the Caribou vein or the 


Poorman vein. On the 1040 level the No Name vein parallels a strong fault 


displaying horizontal grooves and striations. The relative direction of 


the movement of the walls is not clear, but if the Radium and the Caribou 


should be the same vein, the horizontal displacement would amount to a few 


hundreds of feet, with the east wall moving northeastward. 
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The ore deposits of the Caribou mine, principally of silver and lead, 


are found at or near the intersections of the eastward-trending veins with 


those of northeastward trend. The ore minerals of the Caribou and No Name 


veins are ruby silver, galena, some sphalerite, and small amounts of marma-


tite, in a gangue of quartz, dolomite, and clayey gouge. The Radium vein 


contains the same minerals, and in addition, on the 1040 level in two zones 


aiong the east drift, 34 . to 124 feet and 260 to 316 feet from its junction 


with the No Name vein, contains appreciable amounts of pitchblende (fig. 2). 


The pitchblende is a sooty black powder mixed with fine grained pyrite and 


black clay gouge. It is generally found in a well defined streak, up to 


I inch wide, along the footwall side of the vein, but it also occurs in 


lenticular bodies up to a foot long irregularly scattered along the vein, 


in places separated by as much as 30 feet. In a raise driven from the 


S1040 level on the first shoot, radioactivity decreases sharply between 50 


and 75 feet above the level. In a raise driven 83 feet above the level, 


the second shoot is radioactive to the face. A winze on the vein has cut 


small scattered lenses of massive pitchblende in the first 40 feet below 


the level. Samples taken from this pitchblende bearing shoot assayed 


from .001% to I .45% U308. 


EXPLORATION BY ATOMIC ENERGY COMMISSION 


With the technical and financial assistance of the Atomic Energy 


Commission, considerable exploration work has been done on the Radium 


vein (fig. I.). 


i. On the 500 level (not shown on section) a small pod of pitchblende 


not more than 2 feet long was followed by a raise. No pitchblende was found 


after the first round, but the raise was continued for 57 feet. 
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2. On the 740 level a cross cut has been driven III feet and has just 


reached the Radium vein. The crosscut is to be continued another 15 feet, 


and the vein is to be followed by a drift east and west of the crosscut for 


a total of 141 feet. 


3. On the 920 level two drifts on the Radium vein have been extended 


200 feet east and 52 feet west, respectively, from the No Name vein. From 


75 feet to 120 feet east of the No Name vein, two small patches of pitch-


blende have been correlated with the first shoot found on the 1040 level. 


No other significant occurrence of pitchblende was found in this drift 


although the face is east of the zone i.n which the upward extension of the 


second shoot found on the l040.•level could be expected. A raise is to be 


driven from this level to follow the best pitchblende showing. It will be 


driven 60 feet, or to the upper limit of the pitchblende should that be 


higher. A split off the main vein is to be followed by a drift for 20 feet. 


4. On the 1040 level the drifton the Radium vein was extended to a 


point about 410 feet east of the No Name vein. From 260 to 316 feet east, 


a second shoot containing pitchblende was found. A raise was driven on this 


shoot for 83 feet and is to be continued to the 920 level. 


5. On the 1140 level a diamond drill station was cut on the No Name 


vein and II holes were drilled fanning out in a southerly direction, and 


pitching from -25° to -57°. The target was a zone 175 feet wide and 90 feet 


high below the best showing of pitchblende found in the entire mine. Of 


eleven samples taken from the core, one assayed .003% U308; one, .002% U3O8; 


and nine, .001% U308 . This indicates that a zone from 55 to 145 feet below 


the best pitchblende showing in the mine assays scarcely more than a trace 


.	 of U3O8, and does not offer any encouragement for further downward exploration 


of this shoot.
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Under the terms of the Atomic Energy Commission contract there remain 


279 feet of drifting, crosscutting, and raising to be completed by October 


30, 952. As the total advance for June was 20 feet; for July, 44 feet; and 


for August, zero, it appears unlikely that the contract will be completed 


unless the company considerably increases the tempo of exploration work. 


EXPLORATION PROPOSED BY APPLICANT 


The applicant proposes to do 495 feet of drifting and crosscutting to 


establish 3 diamond drill stations; to establish 2 diamond drill stations 


in an existing drift; and to diamond drill 33 holes for a total of 20,000 


feet (fig. 2). The drill stations will be on the 1040 level, and the holes 


will be drilled horizontally or downward. On the basis of the type of targets 


or objectives, the drilling program may be divided into three units. 


I. It is proposed to drill 9 holes in a northwesterly direction from 


drill stations 2, 3, and 5 (fig. 2), for a total distance of. 6,250 feet. The 


applicant has not indicated any vein or target at which these holes are tobe 


directed, and it is therefore presumed that they are purely wildcat exploration. 


2. It is proposed to drill 12 holes in a southeasterly direction from 


drill stations I and 3 (fig. 2), for a total of 7,250 feet to explore the 


downward extension of the Elmer, Nelson, and No Name veins, and an unnamed 


vein between the latter two. InThe past these veins have been producers of 


silver and lead, but so far have not been shown to contain any significant 


amount of pitchblende or other radioactive minerals. 


3. It is proposed to drill 12 holes in a southerly direction from 


drill stations 4 and 5 (fig. 2), for a total of 6,500 feet to explore the 


.


	
downward extension of the No Name and Radium veins. The Radium vein is the 


only one in the mine in which any appreciable amount of pitchblende has been 


found, and it is now being explored by the Atomic Energy Commission. 
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CONCLUSIONS AND RECOMMENDATtONS 


The Caribou mine has been a producer of silver and lead ores for many 


years. In 1948 a zone about 90 feet long and containing pitchblende was 


found in the east drift on the Radium vein on the 1040 level. Subsequent 


exploration, under an AEC contract, resulted in the discovery of a similar 


streak about 56 feet long in the same drift. With the financial and tech-


nical assistance of the AEC, the most promising areas for the occurrence 


of pitchblende are still being explored under a second contract providing 


for diamond drilling, crosscutting, drifting, and raising. All the principal 


workings in the mine that are accessible have been studied and the geology 


has been mapped. 


It is concluded that, of 33 diamond drill holes proposed by the applicant, 


9 will be purely wildcat exploration; 12 will explore veins that show possi-


bilities of containing silver and lead, but no pitchblende in significant 


amounts. The remaining 12 holes will prospect a vein that has shown evidence 


of containing some pitchblende, but the AEC is now exploring this showing. 


It is further concluded that the work done by the AEC has shown that the 


two pil-chblende shoots so far discovered are small and are too low grade to 


be mined profitably under present conditions. Finally, it is concluded that 


completion of the AEC program will establish the upper limits of the two 


pitchblende streaks so far discovered, as it has already established the 


lower limit of the first and larger shoot on the 1040 level. 


As the results of the work done by the AEC have greatly decreased the 


chances of'making a significant discovery of pitchblende in this mine, it 


is recommended that this application be denied. 
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•	 UNITED STATES 


DEPARTMENT OF THE INTERIOR 
DEFENSE M INERALS ADMINISTRATION 



WASHINGTON 25, D. C. 


224 New Customhouse 
Denver 2, Colorado	 July 1, 1952 


Memorandum 


To:	 Frank E. Johnson, Chairman, Operating Committee, DMEA 


From:	 Executive Officer, DLJEA Field Team, Region IV 


Subject: Dockct No. DMEA'-2336 Revised (Uranium), Caribou Silver 
Mine, Boulder County, Colorado, your memo June 26, 1952 


Docket DMEA-2336, Caribou Silver Mine, Boulder County, 
Colorado, was discussed with Mr. Towle of the &.E.C. 


We suggest that the docket and related information be 
forwarded to this office for consideration in the regular manner. 
We are informed that the results of the A.E.G. work will be avail-
able to us by the time our engineers are in a position to make the 
examination,


W. H. King
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION



WASHINGTON 25, D. C. 


224 New Custoahouia 
Denver 2, Colorado *hili 1, 1952 


To z	 ?rsk E. Johziaon, Chairn, Operating CCdt a 


Frou	 txotitt,. Otfioer, 11A Field ?eaa, Rei,n IV 


Subjeeti Dookt No. DAZ$56 Reriesd (tTrut), ciiribou Sih 
Mia.,. Boul4er Cotrnty, Colored., yow	 o June26, I9* 


Doet. •DA'4U6, Caribou $flver )ti*e, )ouId.r Conty. 
Colorado, s ditoas.d with Nr. Yowl. of the AJ.C. 


N. anggast that the doest end related infortion be 
forar4e to thu office for .on.tderation in the renlar manner. 
We are iufor*ed that the reaulta ot the AJ.C. work will be avail-abl. to us 1)7 the time our entin.ers are in a poition to make the 
eaaivationa


•	 U4 
Lfl.flng V 


WHK/jp 


Co Subj 
Chron 
&HKoschinann (2).
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	 UNITED STATES 


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25 D C	
2 61952) 


kl. King 
kxecutii Offleer 
OIE4 13.14 T**n kegion 0 Rz Dct No. J)U23)6 
221k New CU*th*i*. Buildir 	 R.,ts.d ( r*ninst) 
Dor 2, olor*o	 *rtbou SU.ver ttne 


3uny Cc%'ado 
-w-rrr I- ._	 :L_	 1.	 *r TU 


Dear W. Kingi 


cr your infornatton end coaits we ate enclosing a 
CO7 of a latter dated June 9, 192, thai, we received X . 
Donald M, Nelson, President of the oraeoUdated (aribou £jver 
Mines, Irte. in answer to our lstter of *une 5, l92, to hin. 


Mr. Nelson 3* of the i'rsssion that the A.t4. dose 
not plan to do any dia*Qfld cfrtUing during the next six ttt 
on the poerti,i et the Applti.ent. zinc. the statenexits in 
his letter are contrary to tue information that wà have obtain€d, 
we uold appreciat, it if y o4 aa bjrjng hts 
the attention of t, har]er C • Tovl • .Lf the AJ.( • is planning 
to 1iamon^i drill in the Caribou X'ne, we would apMr*cLate infoxit' 
atlon on their proposed pz'O3ect as well ar their ev*latio* of 
the diamond driUtng 'program propoted by the Applicant in his 
revisd application. u. certsinlr agree that the proposed 
expioration p:oject of the Applieant should not be conaid'ed at 
this timo, but we would like to obtain sntficieM tntor1Ration on 
which to b*se our dental or ferral. 


iierely 70t4'81 


signed) RANc JOHNSON14 


Chairman, p.rtin 4ommittee 
Lncloeurs	 .,	 .• 


7. H. odg8	
RFKeUr/jent 


- - - 'W.'ØbfluV	 i*L.L. 4	 ti flether,	 cc to * AUrn. neading 'ii. 
1ocket 4 27	 AJKauffptan.43I7 


'4 .JJ4-	 .	 --	 4IVV _.' iir Geological	 APBttleriu'32O6 
Ellis ,Kiler, 


(pr. Corn. 
Field Team, Region IV
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CONSOLIDATED CARIBOU SILVER MINES, INC. 

BOULDER, COLORADO 


1406 PEARL STREJ?1' 
PHONE OFFICE: BOULDER 821 
PHONE MINE: NEDERLND81T 
PHONE MILL: NEDERLAND 488 


June 9, 1952;	
EP4R1;E.7 


Dei	
£1ii?er ,7 Th'rEa;o 


L7t:fr0,, 


JUN1 61952 
Mr. C. 0. Mittendorf 
Acting Administrator 
Defense Minerals Exploration Administration 
Washington 25, D. C. 


RE: Docket DI A-'23i6 Revised (Uranium) 
Caribou Silver Mine 
Boulder County, Colorado 


Dear Sir:


In immediate response to your kind letter of June 
5, 1952, we would like to inform you that the Atomic Energy 
Commission did not order us to diamond drill and does not 
intend to order us to diamond drill. 


The Atomic Energy Commission wants us to cross-cut 
on 740 level and to drift on 920 level, and we are working 
at present according to their instructions 


As stated in our previous application, we have 
justified reasons to assume that uraniumoxide may be found 
in horizons below our 1040 and 1140 levels, but to minimize 
the risk connected with the planned sinking of our shaft 
we respectfully suggested to diamond drill first. This 
diamond drilling we asked for may be started immediately 
and would not, of course, interfere in any way with our con-
tract work for Atomic Energy Commission on the upper levels. 
Both workings are in all regards entirely independent from 
each other, and in view of the need f or uranium oxide we 
think that the approval of our application is advisable. 


Sincerely yours, 


CONSOLIDATED CARIBOU



SILVER..MINES, INC. 


J 
Donald M. Nelson 
President


/
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UNITED STATES	 Y 


DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D. C.


June 5, 1952 


Mr. Donald M. Nelson, President 
Consolidated Caribou Silver Mines, Inc. 
1406 Pearl Street 
Boulder, Colorado


RE:.; DocicetDMEA-233.6 Revised (Uranium) 
Caribou Silver Mine 


	


oplder coun_qolorado	 --


Dear Mr. Nelson: 


Since receiving the subject application we have learned 
that the Atomic Energy Commission plans to continue their diamond 
drilling program in the Caribou Silver Mine for at least six months. 
If this is the case, we believe that no action should be taken on 
your revised application at the present time. If you concur with 
this opinion we would appreciate it if you would so advise us. 


Upon the completion of the exploration program, now being 
executed by the Atomic Energy Commission, if you believe it advisi.. 
able to do more diamond drilling or other exploratory work, we 
would be pleased to receive a revised application based on the 
additional information obtained from that program. 


Sincerely yours, 


C. 0. Mittendorf (Signed) 


Acting Administrator 


0	 .	 .	 .	 .	 .	 ,.
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS ADMINISTRATION 


22!i New Customhouse	 WASHINGTON 25, D. C. 
Denver 2, Colorado


May Z3, l92 


Mmorendum 


To:	 Secretary to the Operating Committee, Defense Minerals 
Exploration M,n(viistration 


From:	 Field Team, Region IV 


Subject: DNEL DOcket 2336 (Urazthu) Consolidated Caribou Silver 
Minee, Inc., Boulder County, Colorado 


Returned herewith is the application of Consolidated Caribou 
Silver Mines, Inc. 


In accordance with the recoiendations of arthur P. Butler, 
Jr. and H. D. Keiser the proposed project has. been diScussed with 
Charles C. TOwle of the Atomic Energy Commission. He stated that 
it would be at least six months before their drilling project on the 
Caribou property is completed. 


We recommend that this application be returned to the appli" 
cant. A. new application, contingent upon the findings by the Atomic 
Energy Ccmission in their present drilling program at the Caribou 
Mine, couRd be made on the completion of the present roject1


j 
iI. 


/ a
.cS.	 .,...,
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE. MINERALS ADMINISTRATiON 


SW	 0US$	 WASHINGTON 25, D. C. 
Dewez' 2, ColOrado	 :


May 23, l92 


To:	 Secrt*r3 to the Operating Coitt.., Defense Minerals 
1oratien	 stratin* 


Froaz	 Field ?oaa, Region 0 


Subject: D Docket 2336 (traniia) Consolidated Caribou Silver 
.Miue$, .X., Boulder County, Colorado 


Retur. herewith is the appliCation of Consolidated Caribou 
Silver Mines, InC. 


In aceordancs with the r.eeadations of Arthur P. Bitler, 
Jr. and H. I). ieis.r the proposed project has been discussed with 
Charles C. roirle of the Atonic En.rEy Ceiszia. ie stated that 
it would be at least six nonthe betor. their drilling project on the 


• Caribou property is ool.t.4. 


We r.ccasend that this application be retureed to the appli-
cant. A new application, contingent upon the fixiings by the Atonie 
Energ Cosaission in their present drilling progran at the Caribou 
Mine, óoud be aMa on the coLetiou of the present project. 


•	 .	 1.Lktg	 .
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UNITED STATES 


	


•	 DEPARTMENT OF THE INTERIOR. 
DEFENSE MINERALS ADM IN! STRATION 



WASHINGTON 25, D. C.


(	
JI 


r. J. .	 Jr. 
xcutive officer, iegion IV 


D1 Field eam 
22) iew Cutornhou tuild1ng •	 Denver 2, Colordo. 	 fle; Docket 4O flf-2336 (ranium) 


•	 Ccnsolidate1 &;aribou -liver iiies Inc. 
oultteGolor.do 


Dear 2r. Last; •. 


his is your thority to make a field eztinatipn o2 the 
capti ned p Lcant t propex ty in Clear (,reec County, (olorado, if 
in your opinion sci: n exarnintion. i neeesary to pexAuit us to 


•	 arrive at the correct evaluation o the pro')oLed exoration roject. 


•	 ith this lctter ie are enclosiii one coy o the 


app Licitiox	 d meroranda of the corunodity neciv T pe tainin to 
siwie.


We conci_r 2t.: the rccorneridations of !/rthr i. utler, Jr. 
and •. i). iser that the ield	 coni rit4 incoln 1. ilage 
of t e ologicl L rvej arid Uhc rie' L	 ' Le oS.. re t c Lnergy 
onision nu dcr ie finsi ap r&al a' the pplicaton until 


the relts of th present expiratiori york re available. 


incerely yQ'r, 


•


	


	 Ciiairtan, U ring Coittee 
Defense Lilnerils ilora&ion 
fthninis ration 


	


•	 Fncloures	 • 	 0 


•	 •	 :	 HFKeller/jem 
.	 /lh/52 


	


• 	 •.	 _____	 cc to: Adm. Reading File 
xber, LriTiies	 Docket 


• U	 •	 •	 •	 ••	 Messrs. A.J.Kauffman, Rm.o l3j.7 
• •	 A.P.Butler, Rm.. 3206 GSA. 


•	 ember, Geological urvey 	 •	 Ellis 
Keller. 


	


• •	 •;	 • •	 •	 •	 • • Opr.. Committee	 • • 
•	 •	 •	 Field Team, Region IV ••
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION



WASHINGTON 25,D. C. 


Mr. Donald N. Nelson, Pre8ident 
Consolidated Caribou Silver Nines, Inc. 
1)406 Pearl Street 
Boulder, Colorado


Re: Docket D A -2336 (Uranium) 
Caribou Silver Mine 
Boulder County, Colorado - 


Dear Mr. Nelson. 


Your application for assistance in exploring your 
•	 property in Boulder County, Colorado, under the above captioned 


doóket number, has been reiewed by the Rare and Miscellaneous 
Meta1 Division of the Defense Minerals 1xp1oration Administration 
and has been referred to Mr. J. H. East, Jr., Executive . Officer, 
DI€A Pield Team, Region IV, 22)4 New Customhouse Buildi1g, Denver 2, 
Colorado.


The Regional office will contact. you at the earliest 
opportunity in regard to your project..	 . 


Sincerely yours, 


Acting Administrator 
Defense Minerals Exploration 
Administration 


HFKeller/jem	 .	 .• 


cc to: Adm. Reading File 
Docket	 . ..	 •	 .	 .. 
Messrs. A.J.Kauffxnan, Em. 13)47	 •	 .. 


A.P.Butler, Em. 3206 GSA 	 •.	 . 
Ellis 
Keller 


Field Team, Region IV (2)
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


41Q? I, 3	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 	 (Q4

WASHINGTON 25 D C


'	 I 


I:4y 119 1c 


X'. 4L	 Jr. 
.	 tri.r, eyl.ou I' 
)/ Iia24 
Z21a es	 toous	 ling 
'ener	 (oJUrsd	 £L*$ t)ockst	 i) 4336 


Consoli4st.J (-aribtx tlsr . t* , Inc. 
Lo ld.r (olortdo	 _____ _____ 


	


-	 -.	 ,_---	 -. 


I*ar .


This ilr yr .ith*rity t* ako s ft.l exaatzimttoz1 o the 
nod i4ornt'i pr'opsrt7 in Clear &.reek G*ut.y, Calorat1* U 


in your opinion rno '.n eitntien t wcetssry. to prtt is t* 
arrive at t cormct o'siaIttot at th pro oe4 ezrLcrt5 sri rDJeet 


ith this let or is are snc tr o* to y o tta 
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W* coucr wi tE* recowndittons of wtb r • iU lsr, 1r 
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t reazits at tha prevent	 lretton rk are avaiLable. 


.ineer.1,crs, 


	


(1'l1e)	 V1A( 
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 



WASHINGTON 25 D C


MAy 


Mr. Donald N. nelson, Presideitt 
CnsolidateU Cariou Lilver Mine$, Irie. 
l)O6 Pearl street 
Boulder, Colorado


Re Doeket I*ThA2336 (traniu,i) 
ai ibou silver Mine 


Boulder County4 Colorado 


Dear Mr. Nelson: 


Your application for assistance in exploring yotr 
property in boulder County, Colorado, under the above captioned 
docket number, as been reviewed by the Rare and Miscellsr*eoue 
Metals Division of the Defense Minerals Exploration Adminietration 
and has been referred to Mr. J. . k.ast, .Jr., J xccutive Officer, 
Th*JA 1ield team, Repon IV, 22 New Customhouee BiUlding, Denver 2, 
Colorado.


The Regional office will contact ,ou at the earliest 
opportunity in regard to your project. 


$iricerely yours, 


C C) M]ttenj 


Acting Administrator 
Defense Minerals xploratton 
Administration 


}{FKeller/jem 


cc to Adm. Reading File 
Docket 
Messrs. A .J.Kauffman, Em. 13147 


A.P.Butler, R 1 , 3206 GSA 
1lis 


Keller 
Field Team, Region IV (2)







..	 -,	 - UNITED STATES 
DEPARTMENT OF THE INTERIOR 


BUREAU OF MINES 


WASHINGTON 25, D. C.


May 9, 1952 


Memorandum 


To:	 Ernest William Ellis, DMEA Member, Uranium Commodity 
Committee, Room 14.070 


From:	 H. D. Keiser, Bureau of Mines Member, Uranium 
Commodity Committee 


Subject: DMEA Docket 2336 Revised, Consolidated Caribou Silver 
Mines, Inc. 


I have reviewed the subject revised application and 
discussed it with Arthur P. Butler, Geological Survey Member, and 
Joseph 0. Hosted, of the Atomic Energy Commission. 


I concur in the recommendation of Mr. Butler, to the 
effect that the revised application be referred to the field 
team, and. that the field team (1) consult with Lincoln R. Page, 
of the Geological Survey, and Charles C. Towle, of the Atomic 
Energy Commission, and (2) defer final appraisal of the revised 
application until results are available of exploration currently 
in progress under a contract between the applicant and the Atomic 
Energy Commission.


H. D. KEISER 


Attachments







STANDARD FORM NO. 64 


Office Memorandum.
U 


UNITED STATES GOVERNMENT 


TO	 :	 Ernest u. .lis, D1Z Member, Uranium	 DATE: May 7, 1952 
Comnodity Committee 


FROM :	 Arthur P. Butler, Jr., USGS Member, Uranium 
Commodity Committee 


SUBJECT:	 DMEA Docket 2336 Revised, Consolidated 
Caribou 3ilver Mines, md. 


I have studied the revised application, as identified above, reviewed 
available file data about the Caribou mine and discussed the proposal with 
I. 1). Keiser,. ureau of ines Liejather, Uranium Coinodity Coiriridttee and Joseph 0. 
Hosted of the U. S. Atomic ihery Commission and recommend that the docket be 
referred to the field tear:i for determination whether or not all the geologic 
factors would justify any exploration at all. 


It is uncertain whether any body of uranium-bearing material comparable 
to those now known in the mine uld be minable if discovered at deeper levels. 
The known ore is in bodies of less than 1,000 tons containing a few tenths of a 
percent uranium. But it is possible that drilling properly laid out with respect 
to the geology might find uranium-bearing parts of the adium vein at depths 
greater than that at which the vein has yet been explored. The drifling proposed 
by the applicant, however, is not laid out to take best advantage of possible 
favorable geologic factors. Moreover, siificant concentrations of uranium have 
been found only on the i.adium vein and a large part of the applicant's proposed 
drilling is not directed to intersect that vein but to intersect other structures 
on which there is little reason to believe that uranium might be found, although 
they may be favorable for lead-silver ore. Thus the application as it now stands 
is not sindly conceived to search for uranium and could be drastically reduced 
in size without lessening the chances of finding more uranium ore. Thus a prin-
cipal purpose of referring the application to the field team would be the develop-
ment of a sound and mach less ambitious exploration plan, should the field team 
believe that any exploration is warranted. 


In considering this application I suggest that the field team (1) con-
sult with Lincoln R. Page, Geological Survey and Charles C. Towle, Atomic ergy 
Commission, on both of whose staffs are geologists who have first-hand knowledge 
of the mine, in order to obtain the benefit of their information and suggestions 
and (2) defer a final appraisal of this docket until such future time as results 
of exploration now in process under a contract between the applicant and the 
Atomic ]ierr Commission are availablefor geologic information yet to be developed 
by that exploration may contribute to an understanding of the pattern of ore 
distribution that would have material bearing on any further exploration. 


Arthur P. Butler, J
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CONSOLIDATED CARIBOU SILVER MINES, INc. 
BOULDER, COLO1A.DO



1400 PEARL STREL 
PHONE OFFICE: BOULDER 521 


PHONE MINE: NEDERLANDSIT 


PHONE MILL: NEDEULND 458 


March 18, 1952


OEP:Ej F 1tE ;E11 
Dfce	 ritran 


APR ':: 1952 


Mr. Ernest Wm. Ellis, Chief 
Rare and Misc. Metals Division 
Defense Minerals Exploration Administration 
Washington 25, D. C.


RE: Docket.DIVLEA-2336 (Uranium) 
Caribou Silver Mine 
Boulder County, Colorado 


Dear Mr. Ellis: 


Please find enclosed "Diamond Drilling 1140 Level, Caribou 
Mine" by Loren E. Smith - U. S. Atomic Energy CommissIon, 
as you requested. We are also sending you a copy of Mr. 
Wolf's, our Consulting Engineer, analysis concerning the 
same diamond drill holes. 


The Atomic Energy Commission was going to put a series of 
diamond drill holes from the 1040 level. The diamond drill 
holes covered by this report were the starting point of a 
series to be placed along this level. Nine holes only were 
drilled altogether and gave the results described in the 
a,bove-inentjoned report. However, as they covered oniy a 
very small part of the veins we wanted to look at they do 
not in any way indicate the quantity of uranium to be found 
on the lower levels, 


About. this time, Mr. Joralemon, the Mining Engineer from San 
Francisco, was engaged by the Atomic Energy Commission, to 
look over, among other pr:operties in Colorado, the Caribou 


A 
Mine. It was Mr. Joralemon's opinion that we should begin to 
follow the uranium on the upper levels rather than the lower 


-3 levels because it Is relatively cheaper to do so. The work 
on the 1140 level was suspended temporarily while we followed 
this advice. Consequently, we put, at the request of the 
Atomic Energy Commission, further drifts on the 1040, 920 
level, and began cleaning up the 740 level; and, also, raised 
on the 500 level. 


It was Mr. Joralemon's opinion, when I -talked to him last in 
San Francisco, that eventually we would have to go down in the 
mine,. as well as up. Consequently, we put in the application 
for aid from the Defense Minerals Administration for going 
down and looking for uranium by means of drifting..







. 


-2-


Mr. Ernest Wm. Ellis, Chief 
Rate and Miac. Metals Division 
Defense Minerals Exploration Administration	 March 18, 1952 


After further consideration, we have decided to amend our 
application by inserting a program of diamond drilling pre-
liminary to sinking and drifting as proposed •in our original 
application. Hence, we herewith enclose four copies of a 
supplement to our application dated January 7, 1952, for 
your further consideration.


Sincerely yours, 


CONSOLIDATED CARIBOU

SILVER MINES, INC. 


p __ 
Donald lvi. Nelson, President 


Enclosures
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drjUod al%sgstbs s*4 gem $bo O$QIt* 4vibed tz tl*o 
sssjo4 p prt	 os they oomr'od oaIy * 
rszy uasII p*t of tb* iidae . ir**ts4 to Lo*i s tboy d 
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Carib	 t1v•r Mtni 


Dear Mi • 1Us.t 
?.a,, ttnd . .nelos.4 WDia*Gn4 LpjUjrg 1140 sv.1, Oartbo by Zore . 4i*tt	 tJ• 8• Ate*ie n*Py Cot*ston, *1 you ,i,eted•	 are al$o s.ndjn you & oopy of *r. 
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eta. dte*ond drill ho2oa. 
The Atoato norU Co. tesion wts going to i*t a series of dia*ond drLU holes tro* the I()40 level. The tta*cnd drill. høl.s eavered by tts report were the starting point et $ series te be plaeed aloug thie level. Nine holes only vez. drilled altogether aM gave the results dscr'ibed in the abev,'.z.itjone4 report. 1.w,v.r, as they cowered only * very eaaZl p*x!t at the vej* w wanted to look at they do 
not in any way indicat, the quantity of w'antu* to be found 
on tb loiter levels. 
About this time, *. Joraluie: , the Mining ngtn.sr tree Sai' Pranisco, was engaged by the Atoato n*rgy Oea*ts, ten, to leak over, among other perti.s in CeThr*4., the 


• Zt was *r • Jor&løaon ' $ oprinion that we should begin te follew the uranium on the upper levels rather than the lower levels b*Oau*e it is relatively cheaper to do so. Th* work 
on the 1140 bird was suapendd temporarily whil, we followed this advice. Conaenently, w put, at the request of the 


Jergy Qoizission, t'urther drifts on the 1040, •iø level, and began el.*ntng up the 140 level; and, also, rsia*d on th 500 level. 
It was r. Jorabemon's opinion, When I talked to him last in 
an ?rancts,,, that eventually we would ha,, tø go down in th 


mine, as well as up. Go4s.cuentl.y, we pnt in the 5ppliciti*n 
for aid tro* the Defense Mtneral dainiatrstton fOr going down *nd looktng for uraniuw br means of drifting.
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Mr. ret *. i . ts, 4et *e sAd Mi*4. M.ais 4'isi,n 
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70U? (th*Z' Consideration,


tnc,re1 oura, 


Q$QXD QARiOU

3XXVZd MIU, E. 


•	 •• LQ tL 


Do*a34 i. Niie.n, besjd*nt







	


CABLE ADDRESS MINEWOLF NEW YORK	
•	


TELEPHONES PLAZA 9 1700 
.


	


	 coDEs: BEDFORD MCNEILL. BENTLEY 	 -	 .'	 .	 .	 .	 .	 . (GREAT NECK 4-2423 


OR WESTERN UNION


HARRY J WOLF 
MINING AND CONSULTING ENGINEER 



420 MADISON AVENUE

NEW YORK 17 N V 


Iaroh 5, 1952 


iIr. Donald 1 • ilelson, President, 
Consolidated Caribou $ilver I ines, Inc., 
328 South Beverly Drive, 
Beverly Hills, California.


Re Diamond Drilling for Pitchblende, 


Dear iLr. Nelson 


Yesterday I had an opportunity to review a report issued by the 
Jitomic Energy Coinwission, from Denver, Colorado, under date of October, 
1951, entitled "Diamond Dri11in, 1140 Level, Caribou line" by Loren E. 
&niith. It was indicated that the drilla.np, program under review was 
started Apri]. 4, 1951, and completed Jane 6, 1951, under the terms of 
Contract Jo. t'T(49-1)6O7 with the Consolidated Caribou Silver Lines, Inc. 


It appears that under this contract eleven holes were drilled from a 
point in the 1140 Level, on Radium 1.ein No. 2, designated as Station 
The holes were fanned out in directions rangin, from '3. 410 . to S. 51 0 30' 
. and were aimed to intersect the Radium Vein at various depths below the 


1140 Level, ranging from the horizon of a projected 1190 Level to a project-
ed 1290 Level. Thus the vein area prospected by these holes extended about 
100 feet vertically and about 160 feet hori7ontally, the total vein area 
tested being a little over 16,000 square feet. Incidentally, the drill 
holes served Lo prospect, to a reasonable degree, the ground lym, within 
a pyramid bounded by the drill station as an apex, and the above described 
vein area as a base. .11 of this presented interesting and serviceable 
information. 


I was asked to comment on tl'is report, iiiy first general impression 
is that it presents every indication of being accurate, thorough, and 
orderly, and it presents significant information in complete detail, and 
with aciequate discussiOn and interpretation. It brings out clearly the 
probability that the ground and vein area under investigation disclosed the 
pre sence of	 uranium oxide in quantities not to exceed .003, U308. 	 ith 
respect to the actual ground sampled by these tests, the results appear to 
be below reasonable expectations when compared with results obtained in 
other parts of the mine workings nOt very far from the section sampled. 


y second general impression is that the above results -- although 
accepted as authoritative -- relate to a specific and limited portion of the 
extensive vein area believed to contain pitchbleude in. substantially larger 
quantities, such belief being based on various tests, visual observatioi.s, 
and chemical analyses, the latter presenting results ranging from .01, to 
2.0% and 3.0% or hither, and with the occasional finding of high-grade 
specimen material • The 1 united ye in area included in the tests presented in 
the report under review, constitutes a very snail percentage of the areas 
believed to contain uranium oxides in quantities substantially higher than 
.003% U303.
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As above stated, the tests under review prospect the Radium Vein 
ares over a horizontal distance of only 160 feet, distributed 130 feet 
west of the i'inze No. 1, and 30 feet east thereof. Inasmuch as assays 
in the 1040 Level at c1istar,ces ranging from 150 feet to 230 feet east of 
the winze indicated the presence of .07% to 2.3% U308, it seems reasonable 
to believe that the report to which reference is made, relates to a small, 
limited vein area, and is not indicative of the possibilities of a rela-
tively vast area which has not been probed. 


Therefore, a more extensive and comprehensive diamond-drillin& 
program should be instituted, designed to cover a substantially larger 
vein area, and extending further to the east, so as to prospect the 
possible lateral and downward trends of laiown occurrences of pitchblende. 


Such more extensive program of exploratibn should include not only 
the Radium Vein areas further east and further west of inze o. 1, but 
also No iTame vein areas northeast ond southwest of the intersection of 
the Radium Vein, 11clLdin that port.on of the No Name Vein below the 
large stope on the 1040 Level and east of the Caribou Shaft. 


Herewith is a map of a portion of the Caribou ine, showing the .AC 
drill holes superimposed, thus indicating the limited area prospected. 


Yours very truly, 


IrJv







CABLE ADDRESS MINEw0LF NEw YORK	 TELEPHONES frLAZA 9 1700 
•. coDEs: BEDFORD MCNEILL, BENTLEY .	 : • 	 • • 	 . . 	 0 	 • 	 • (


GREAT NECK 4-2423 


OR WESTERN UNION


HARRY J WOLF 
MINING AND CONSULTING ENGINEER 


420 MADISON AVENUE 


•	 NEW YORK 17. N. Y. •.	 .	 . 


March 5, 1952. 


Mr. Donald U. Nei*on, President,.	 .	 •. . 
onso1id.t•d Caribou Slver M1ne, Zno., . •. •. 	 .	 .	 .. 


	


•	 --3.28 South Berly Dri,	 .,	 .	 .	 .	 .	 - . 
B.1y Bills, California. . 	 •. 


Re $ Dis*ondflrillingjor Pitcbblinde. 


I)ear Mr. Nlson: 
•


	


	 . Yesterday I )ia&on opportunity to review a report -issued by the	 .

Jtáó Energy.Cc$zission, tr Denver, -Colorado, under date of October, 


•	 ••	 . 198]., entitled. 'Diestond Drilling, 1140 Level, Caribou Mine" by Loren J. 
Smith. t W&. indicated that the drilling progrea under review was 


	


• ' S	
started April 4, 1951, end ocsspl.ted June 6, 1951, under the t.ms of	 .	 •• 
Cøritraot No. AT(491)607 with the Consolidated Caribou Silver Uines, Inc. 


•	 it appears that, under this contrast elewn hoLes ware drilled from a 
point in the 1140 Level, on Radium Vein No.2,. d.ignated as "Station A." -	 • 


-• - Th. holes were fanned out in directions ranging from :S. 410 W. to S. 510 30' 
- 5 •5.	 . -• • • ,. E. end were ained to intersist the Radium Yin at various depths below' the • - 


• :• -	 • - - • .1140 Level, ranging from the horizon of a projected 1190 Level to a project. 
• - -.•. - ed 1290 £avml. • Thus the vei area prospected by these holes •ended abt • 


• -	 • - •.	 100 feet vertically end about .160 f..t horizontally, the total.veiu area - •	 - 
.•-'	 • • - tested being a little over 16,000 square feet. • Incidentally, the drill 


•	 - -	 •.	 -hales- served to prospeOt, to a reasoneble degree,.- the ground- lying within	 S 
• S • • • S	


epyramid bounded by the drill station-se an apex, and the above deacrib.d • 
S -. • -	 • - •


	 is in sre as a base.' AU of. this presented interesting end serviceable 
-	


5	 -	 -	 S	
•	 torn*tiofl..	 - • 5---


	 - S --	 •	 S	 -	 S	 •	 -.	 S	 •	 -	
- 


As I was aslcd to cosunent on this report, my first general impress ion 
- -.	 • - - - is that it presents every indication of being accurate, thorough, end - -	 -. S • -


	 •• ozd.rly, and it pre senti -..sgnitioant tnforaation. in complete detail, and - 


	


-- •	 with ediquate disoassion end Interpretation. • It brings out clearly the 
5	 5 


5 	


- 	 probibility that., the -ground and vein area under investigation disóloeed the 
• • -. • - -. - presence of uranium oxide in quantities not to excSsd .003% 1JO. With 


- -• . S • • -respect to the actual. ground ssapled'by . theie tests, the rults appear to 
-	 - ..	 be below reasonable expectations when compared with results obtained in 


other parts of the mine woitings not very far from the section sampled. 


Uy second general impression is that the above results 	 although 
- - - S - - -, - icoepted as authoritative 	 relate to a specific and limited -portion of thS 
- -- :. - - - -	 - • extensive vein srea believed to contain- pitohblendó.in Substantially larg.r 
- - '- -	 . quantities, euoh belief being based on various tests, visual obsrvations, 


- - - ,- arid chemical analyses, the -latter presenting - results ranging -from .01% to 
2.0% and 8.0% or' higher, and with the occasional finding of high-grade 
speoimen material. The limited vein area included in the t.ets presented in - '	 - - the report under review, constitutes a very small percentage of the area$ 


5 - -	 believed to contain uranium oxidea in cuentities substantially higher, than 
.003% U308.
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s above stated, the tests under review prospect the Rdiuin Vein 
area over a horizontal distance of only 100 feet, distributed 130 feet 
west of the Vne No. 1, end 30 feet east thereof. Xnawezeb as assays 
in the 1040 Level at distances ranging frc* 150 feet tO 230 feet east of 
the wins. indicated the presence of .01% to 2.3% 11308, it seems reasonable 
to believe that the report to which reference is ads, relates to a small, 
limited vein area, end is not indicative of th. possibilities of a rela-
tively vest area vvhiob has not beefl probed. 


Therefore, * more extensive and comprehensive diamond-drilling 
program should be instituted, designed to cover a substantially larger 
vein area, end extending further to the esst, so as to prospect the 
possible lateral 'and downward trends of 'known occurrences of pitohbl.nde. 


Such mor. extensive program of exploration 's'hould include not only 
the Radium Vein areas further east end further west of inze No. 1, but 
also No Name vein areas northeast and outhweet of the interseot ion of 
the Radium Vein, inoltzdtng that portion of the No Name Vein below the 
large stop. on the 3040 Level and east of the Caribou Shaft. 


rewith is a map of a portion of the Caribou in•, showing the AEC 
drill holas superimposed, thus indicating the limited area prospected. 


Yours very truly,.' 


4J.f
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, CABLEADDRES5: MINEWOLF', NEW YORK	 '	 .	 . .	 . .	 .	 TEPHóNEs:L	 91700 
coDEs:. BEDFORD MCNEILL; BENTLEY	 .	 . .	 .	 .	 .	 .	 (GREAT NECK 42423 


OR WESTERN UNIoN	 :.	 :' 


HARRY J WOLF 
MINING AND CONSULTING ENGINEER 


	


420 MADISON AVENUE	 -	 : 


NEW YORK 17. N. Y. 	 ' 


larch 5, 1952 


Mr. Donald N. Nelson, President, 


	


• ',	 ". 	


S Consolidated Caribou Silver Mines, 'Inc., 	 '; 
328 South Beverly Drive', 	 0 


Beverly Hills, California. '	 '	 '• 
Res Diamond Drilling for Pitchbl.nde. 


Dear Mr. Melsoni 


Yesterday I had an oppouitytO reviewa repo issued by the 


	


•	 .	 Atomic Energy Commission, from. Denier,. Colozesdo, under date 'of October, 
1951, entitled "Diamond Drilling, 1140 Level, Caribou Mine" by Loxesn. . 


•	 ;	 Smitha It was indicated.that the dri1Ungprogm nder'revew was 
•startCd April 4, 1951,'snd completed June6, l951,,under the termi of 
Contract No. AT(49-l)607 with the Consolidated Caribou Silver Mines, Inc. 


•	 ':	 'It appears that' under, this contract eleven holes were drilled from a 
pOint in the 1140 evel, on Radium Vein 'No. 2, designated as 'Station A." 
Th. holes *óre fsnn.d out in direetions'ranging from 3. 41° W. to S. 510 30' 
E. end were. aimed to intersect the Radium Vein at various dopths below the 
1140 Level, ranging from the horizon of a projected '119G Level to a project-•	 ed 190 Level. Thus the vein area prospected by these holes extended about 
100 feet vertically and 'about .160 f..t horizontally, the total. 'vein area 
tested being. a little over 16,000 square-feet. :Inoidentelly, the drill 


• , • holes served to prospect, to a,reisonable 'degree, the'&round lying within 
• . ' ' . ,, a pyramid bounded by the drill station as an apex, and the above described 


vein area 'as a baee. All o this presente4. interesting. 'and servioSable 


	


..' S 	 • •


	 information. :' .	 '	 S 	 - 	 , ' 	


•. 	 . 	 S 


As I was asked to comment on this report, my first general impress ion 
ii that it presents every indication of being acourate, thorough, and 


• • . orderly, md it presents significant information in complete detail, and ' 
• ith adequate discussion] and interpretation. • It brings out clearly the : . ,



	


- ' :.	 -	 ''probability that. the ground and vein area under investigation disclosed the - 


	


S ,	


- presence of uranium oxide in quantities ' not to 'exceid .003% U308. With,' 
''respect to the - actual ground sampled by thse tists, the realts appear to 


	


•	 : -'	 .be'beiow reasonable expectatiOns when comparod 'with results obtained in' 	 ' - - 
other parts of the mine workings not very far from the s.oticn sampled. 


My second general impression is that the above results although 
S. ' 


accepted as' authoritative - relite. 'to a specific and limited portion of ts 
extensive vein area believed to contain pitchbl'ende:in substantially 1arer 


• '' quantities, such bOlief being based on venous tests, visual observations, 
and chemical analyses, the latter presenting re suits ranging from .01% to 
2.0% and 3.0% or higher, and with the . 000aaional finding of high-grad.' 


• '	 ' •	 'specimen mate rim].. The limited vein area included in the tests presented in 


	


•


	


	 '., the repOrt under review, constitutes a very small percentag. of the areas' 
• ' ' ', • ' believed to contain uranium oxides. in quantitiel substantially higher than 


.003% U3O.
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A above stated, the tests under review prospeet the Radium Vein 
area. over a horizontal dtàtance of only 160 f..t,. d.istr1buted 130 feet 
west of the Wins. No. 1, end 30 feet east thereof. Inas*raeh as aueys 
in the 1040 Level at dstanooe r*nging from 3,50 feet to 230 iOt east of 
the win;e indicated the presence of. .07% to 2,3% U308 9 it seems reasonable 
to believe that the report to which reference is *sde,' relates to a small, 
limited vein area, and is not indioativ of the possibilities of a. rela-
tively vast ares which has not been probed. 


Therefore, a more extensive and comprehensive diamond-drilling 
program ehould be instit'ite&, designed to cover a substantially larger 
vein area, 'and extending further to the east, so:as to prospect the 
poe. ible latez'sl end downward 'trends of known oceurrenoe $ of p itohblende, 


Such more •xtenøive program of exploration sh ould include not only 
the Radium Vein areas further east and further west of Winte No. 1, but 
also No Nam. vein areas northeast end southwest of the intersection of 


.. the Radium Vein, . inc1udi that portion of the No Name Vein bel the. 
large stope on the 1040 Level end east of the Caribou Shaft. 


Herewith is a map of a portion of the Caribou Nine, showing the lEO 
drill holes superimposed, thus indicating the limited axes prospected.
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CONSOLIDATED CARIBOU SILVER MINES, INC. 

BOULDER, COLORADO 


1406 PEARL STREET	 DEPAflTEij1T F TilE ITEj 
PHONE OFFICE: BOULDER 521	 Defense fJinnrth 11d2iflLij* PHONE MINE:NEDERLAND517 
PHONE MILL: NEDERLAND 453 


February 29, 1952	 MIAR 3 1952 


Mr. Ernest Wm. Ellis, Chief 
Rate and Misc. Metals Division 
Defense Minerals Exploration Administration 
Washington 25, D.. C. 


Re: Docket DMEA.-.2336 (Uranium)

Caribou Silver Mines 
Boulder County, Colorado 


Dear Mr, Ellis: 


We thank you very much for your kind letter 
of February 26, 1952 received yesterday and addressed 
to our President, Mr. Donald M, Nelson. 


In view of the fact that Mr. Nelson is now 
en route, we have mailed your letter to him for reply. 
You will be in receipt of his response within a very 
few days.


Re spe ctfu11 yours, 


CONS OLIDATDJ ARIBOU

SILVER Jv INC. 


Matthew 011sen 
Gen. Mgr.
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WASHINGTON 25, D. C.
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STANDARD FORM NO. 64 


Office Memorandum • UNITED STATES GOVERNMENT 


Ernest Win. Ellis, Uranium Commodity Committee 
TO	 :	 Member, DNEA	 DATE: February 11k, l92 


FROM	 A. P. Butler, Jr,, Uranium CommocU. ty Committee 
Member, USGS 


SUBJECT:	 DNEA. Docket 2336, Consolidated Caribou Silver Nines, 
Applicant - Caribou Nine. 


I understand that the applicant, under contract with the 
U. S. Atomic Energy Commission, has core drilled sons of the ground 
in which exploration is proposed by this application. The resuLts 
of this drilling are not included in the data submitted with the 
application, but would be very pertinent to an appraisal of the 
merits of this application. I believe that the applicant should 
be asked to submit this information, and that further consideration 
of the application be held in abeyance until the information is 
received. 


Enclosure


C' 
1C.D











_______ 0 ___ _ _


.-	 -.-------
...	 --..-.-.-•---.	 .


ofUS 


_____________


	


	 U. S. Geological Survey	 ____________ _______ 
Derver 14, Calif.
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UNITED STATES 


DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 


WASHINGTON 25, D. C.


January 30, 1952 


Memo rand.um 


To:	 Rare and. Miscellaneous Metals Division 
Defense Minerals Exploration Administration 
Ernest Ellis 
Room Ljo7o 


Prom:	 A. J. Kauffman, Jr. 
Rare and. Precious Metals Branch. 


Subject: DIv A Docket 2336, Consolidated. Caribou Silver Mines, Inc., 
Boulder, Colorado 


It is recommended that the subject application be sent to 
the Atomic Enerr Commission for their consideration. Mr. J. 0. Hostad 
of the AEC has a complete file on most of these uranium properties. 


Attachments: 3











XThORATiOI 


-	 Subject: 233c 
Re:	 loration Loan 


Mr. Donald M. Nelson, President 	 Caribou nine 
Consolidated Caribou Silver Mines, Inc. 	 J	 22,. i92 
lto6 Pearl Street 
Boulder, Colorado 


My dear Nr. Nelson 


This wifl acknowledge receipt of your application dated 


Janury 7 l92	 for a loan under the Defense Production Act of 


19S0.


Your application was assigned Docket Number tiI2A.2336 and 


referred to the j' & .Uiscllaneou eti Dision. 


Kindly refer to	 1F2336 in any future dorrespondence 


relating to your application.


Sincerely yours,. 


ROBERT E1 ADAMS 


Ro'brt E. Adans 
Ain.g Adninicrbrative Offic 


786Z







OFFICE OF THE ADMINISTRATOR


UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 


224. New Customhouse 	 Defesi [inrth	 raiio 
Denver 2, Colorado


January 18, 1952 
I r' M ) I 
JMd ii 


Memorandum 


To:	 Administrator, Defense Minerals Exploration Administration 


From:	 Executive Officer, Field Team, D}AEA, Region IV 


Subject: Application for Docket and Control 


Enclosed are the original and three copies of Form MFlO3 
and supporting data pertaining to the following application for 
Government assistance in exploration work, estimated to cost $261,750. 
The mineral concerned in the application is pitchblende. 


Consolidated Caribou Silver Mines, Inc. 
1406 Pearl Street, Boulder, Colorado 
Mine Serialization Nun*)er, IAS-2329 
DMA Docket Number DMAl887* 


* A prior application by the above company under DMA 
Docket Number 1887, pertaining to an exploration project for Lead-
Zinc was denied by the Supply Division under the date of August 24, 
1951.


O,X4i 
W. H. King for 
J. H. East, Jr. 


Enclosures
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMI NI STRATI®N



WASHINGTON 25, D. C. 


224 Mew Custoahous 
D*nier 2, Colorado


January 18, 1952 


$eaDrandta 


To:	 Adainiatrator, feae Jns xpioration Adainistration 


Front	 zecttiv. Officer,. Field Team, DAJ Region XV 


Subect: Application for Docket and Control 


nc1oaed are th: original and three copies of Form W..lO3 


and supporting data p.rtaining to th. foUowing application for 
Cvern*tt assistanc. in exploratioo irk, eetimatd to cost $261,750. 
The ain.ral toncerned i the application is pitchblen. 


Consolidated Caribou Sil'rer Mines, inc 
Of. Pearl Street, Solder, Colora&) 


Mine 3'ia3tsstic Nuthsr', *2329 
DNA Dc ket 1r DIAu.18?* 


* A z'ior application by the abo?e coany under DMA 
Docket 1aber' 1887, pertaining to an xplor'ation pro.ct for Iaad. 
Zinc was denied by the Supply Divtsioii aider the date of Awgt 2, 
1q51.


I. H. 
J. H. Eeat, Jr. 


nc1osurea.
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,n6rrn MF-103	 UNIT	 STATES DEPARTMENT OF THE INTER R	 Budget Bureau No. 42—R1035.1. 
Revised Jdne 1951)


ENSE MINERALS ADMINISTRATION 


MF-103 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950


Docket No. 
Metal or Mineral 
Date Received	 ----------------------
Amount $.. 
Participation (Government %) 


C.9 
r:


) COflaOlid*t04 Caribou	 -	 ..	 Name aiid 
3ilver	 , Inc.	 address of 


-	 1406 ea2'1 3tpeet	 applicant 


OI4dOZ, Cojoiado.
Date --------


IJJ


Ld for an 
If you have already filed MF-100, give date filed	 type of assistance requested


projeot 
DMA Docket Number (if available) DMk..1887-------- -


Supp1ementto. om' AppUcation tc Aid dated January 7,, 1952. 
INSTRUCTIONS 


	


Read Mineral Order 5, Regulations Governing Government
	


have previously filed MF-100, it is not necessary to file it 


	


Aid in Defense Projects, before completing this application. 	 again. However, you should indicate in space provided above 


	


Submit four copies each, of the signed application form, Gen-	 the type of assistance previously applied for (loans, procure 


	


eral Technical Data Form MF-100, and answers to questions 	 ment contracts, etc.) and DMA Docket Number,.if available. 


	


as specified, to Defense Minerals Administration, Department
	


When a question is inapplicable it sh(,uld be so stated in th 


	


of the Interior, Washington 25, D. C.; or to the nearest field
	


foi-ni. Additional sheets should be attached in answering any 


	


executive office thréof, with your name and address on each 	 questions or in suppl ring additional information. IF YOU 


	


sheet of the application and all accompanying papers. If you	 CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property.	 .	 -	 . . - 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, .or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above in.which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or'to work necessary to perform the exploration in that area. 


(2) If applicant is not the owrter of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration -Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 	 . 
(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 


commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


1O-64067-2







4.: 


The information requested estions 3, 4, 5, 6, 7, 8, and 9 below should be swered specifically and in detail, as this 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the propose4 explo'ration wo'rk as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, iiistallations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, or erected by you, with the esti-
mated cost of each item. 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased 


(c) Furnished byyou	
-	 *	 .	 - 


with the rental, purchase price, or depreciation-of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each.	 - 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and. any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient tO pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)? 


ii. State any conditions or circumstances regarding the property not. sufficiently brought out by the foregoing questions. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


Consolidated Ci,jb 
ilvetnainc -----------------------


(Name of company)
By


(Signature of authorized official)	 --


Donald .M Nelson, 


Mai'ch 20, 19S2	 1!eaident 
(Date) -	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


U. S. GOVERNMENT PRINTING OFFICE 	 16-64067-2







*arOb: 20,. 9; 


D.f*nsa M2n.'*Zs *p]oraten A4mtnts1ton 
Rare snd Miss. eta1s D1vt1on 
:V*jt* 25, U. C 


pith : t0P*nt0 ti OUr Applicatten dated anusi	 l52, 
trt *isb we	 for aid to expior, horizons below the 
1040 1.v'ei ot t. C*z'ibou Kino for u*antusI 1 we wish o 
snppie**nt said appUcattot by eoMuctin * dtsond drilling 
FO$P** GA tbe 104( lael,. pretmin*rj to carrying Out the 


•tnking, erossouttin, raising and thi13.tng progr** as pro.. 
poled in our orttnal application, to test the Racttu* and 
No N*ae e.tn* at vartous 4epth,s below the 1040 eveL. 


•	 hereWith enclose a plan of the 1040 level. of tb Osrjb 
Mine •howi*g px'opo,od locations of boles totaling go,00o 
feet. bo inclination, depth and objaottyea of the proposed 


• are tslulated so fellows 2 


• _________ 


I3riU oi, 1pth
tQ! **4 


No N**e
J&sLe 


I 104443 .42 '700 500 
I 1040'44 *46 550 


iO4045 62 750 bOO 
I 104046 S4 60C) 350 
1 1040*37 -412 500 
I 1040..3$ •48 850 35G 
* iO404 0 !00 
2 1040.40 0 100 xp1oratory 
3 iO40.4i i40 450 20G 
3 1040-42 -50 5*0 350 
3 1040-43 -65 65* 550. 
3 1040-44 -30 450 200 
3 1040-45 40 500 550 
3 1040-46 65	 • 850 550 
3 1040-47 0 ?00 zpioratoz'i 


1040.48 -30	 650 Ixplorstory







DM 
w MF-XG 


Reyj4 .Jwiø, 195 


(Goz*tnue 


.	 .	 .	 ,.	 S • 	 1OtrLt 
Q* 


I +iu	 Døpth No aa 
.	 pt:	 .	 . iJflLru	 •bL . 


• 4 	 . O4o-4•9	 •32	 500 . 135 
4	 1040-50	 4Oc 270 
4	 3.O4O"51	 '27	 300 
4	 Q4Oa$	 -46	 4 270 
4	 1040-53	 -27	 300 188 
4	 104Q-84	 -48	 425 270 
8	 1040-55	 u44	 650 165 270 
5	 1040-86	 -53	 800 210 550 
5	 040..5?	 -40	 850 140 50 
S	 1040-58	 i47	 800 180 460 
5	 1040'4*	 '40	 850 140 850 
5	 1040-60	 -47	 800 180 460 


1040-61	 0	 700 
5	 1040-62	 0	 700 Ezplor'atory 
5	 iO4O-3	 0	 700 zp1ozatox7 
5	 1040*44	 0	 700 
8	 Z040-ø$	 0 Ezpiorttox 


ota1	 20,000 


The t*Uowtng drUtin and ez'osieuttng are propoe,d to 
•tabUst th'iU *tatona 3, 4 end St 


ap	 q,.	 -	 itt northeast 'om 1040.D$ on •	 vein a dietanoe ot 110 test. 
_____________ - J•tsnd 104Q-)I northeast a. die-


tance ot 10 test along the No 
•	 !a*e	 etn. 


____________ -	 'ossout due north troa 8taUo •	
No • .4 a 41 tance	 . 205 feet. 


ote1 dttting and czosscutt1n* 	 495 fset. 
*stja*ted ti*e s	 Xrittirzg end crosscutt.ng can proceed wit1e 


drilling begins in Stations 1, 2 and 3.	 Bec,, *asua-
ing to maehirAes operating on two shtCts per dat, es tiaated time is 


*iaated costi 


tting ad 
496 test	 $0,O0/t. 14,850 )iaon4 4z*jj.ljng 
20,000 ts*t	 8.00/tt, 0,OiQQ 


Total cost ot pr4gz'am * 134,850 preli*tn5r7 to sinking	 •' • 
(Gontinued	 3) •







/
0 •	 •	 •	 svtse4 June, 1951 


•	 (Continud)	 • 


•	 O11I cost of pxP ogxsarn 	 •.


4,850 


øost of crttna1 sinking 
progr'ani	 8750 


•


	


	 • ?otal eost of 'oo*btned	 • 598,600

rogza*s 


Zt is understood that, it r*suitø ohtiind prior to compie" 
tion of tL, pz'sitmtnaz'y prøgra warrant the sinking progr.a, 


	


the pre1iinazy pxo'a	 be etu't&tIed or' dtsoonttnu,d 
in taot' of an imsedtate beginning of the sinking program. 


•	 Yours v.r tz'ulj, 


CO.SoiD4D	 .IU ; 
•	 •	 •	 •	 8IIVR MXNB$, UQ. 


•	 •


•	 Donald M. lIe1sóu, P,sidnt 


• ••• y•
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MINERALOGY OF THE RADIUM VEIN 


Collection of Samples and Methods of Analysis 
Samples of the vein filling were collected at three places in the raise along the Radium 


Vein. A number of additional specimens of high grade uraninite ore were donated by Mr. 
Elmer Hetzer, Mine Superintendent at Caribou, and several large high grade specimens 
were loaned for this study by the A.E.G. All of the loaned specimens were taken near 
the foot of the raise on the 1040 foot level. 


Eight polished surfaces of the ore were obtained and studied with the reflecting micro-
scope. The study yielded data on the physical properties of the uraninite, its relations 
with other vein minerals and the paragenesis of the, vein filling. Thin sections of the ore 
aided the study of relations of the ore minerals to the gangue and wall rock minerals. 
X-ray diffraction photographs of the uraninite were made, but a pattern sufficiently good 
for an accurate computation of the lattice constant has not yet been obtained. 


General Statement 


The ore minerals recognized in the polished surface study are uraninite, pyrite, 
chalcopyrite, sphalerite, galena, argentite, ruby silver, and native silver. Gangue min-
erals represented are quartz, carbonate and barite. The existence of two characteristic 
assemblages of ore minerals uggests two stages in the vein formation. In Stage A, 
which is thought to be the earlier, quartz, sphalerite and galena were deposited. Uran-
mite was deposited early in Stage B. The other minerals of this stage are chalcedony, 
chalcopyrite, sphalerite, argentite, ruby silver, and native silver. 


Uraninite 


Two varieties of uraninite occur in the Caribou ore. One of these is a dense, hard, 
black material with pitchy luster, while .he other is a soft, fine-grained, dull-lustered, 
porous material which coats fractures and open vugs, and in some places appears to 
grade into the lustrous material. The hard variety shows varying degrees of luster and 
hardness. Both varieties contain inclusions of pyrite and lesser amounts of other sul-
phides. Under the microscope the lustrous uraninite almost always shows the colloform 
structure which characterizes the material described from other localities, as Great 
Bear Lake,' Joachimsthal, 2 and Katanga. 3 Radially arranged fractures, some filled 
with pyrite, are common in the botryoidal material. Although the hardness of uraninite 
is given as 5 1/2, even the "hard" variety of Caribou uraninite can be scratched (with 
difficulty), suggesting that this material has undergone oxidation since its deposition. 


1. Kidd, D. F., and Haycock, M. H., Mineragraphy of the Ores of Great Bear Lake,G.S.A. 
Bull., Vol. 46, 1935, pp. 879-960. 
2. Zuckert, R., Die Paragenesen von Gediegen Silber und Wismut mit Kobelb-Nickel-
Kiesen und der Uranpechblende zu Sb. Joachimethel, English Abstract in G.S.A. Bull., 
Vol. 46, 1935, pp. 942-943. 
3. Thoreau, I., and Trieu de Terdonck, R. du, Le G?te d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A. Bull., Vol. 46, 1935, pp. 941-42. 
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Radioactivity 
at the Caribou Silver Mine, Boulder County, Colorado 


by G. Carman Ridland 


A program of exploration for radioactive deposits, conducted in 1945 in the 
well-known mineralized areas of the Front Range, Colorado, was rewarded with the 
discovery of pitchblende in a dump at Caribou Hill. The presence of pitchblende in, 
the silver veins at depth apparently is not expressed as gamma-ray anomalies at the 


surface.	 - 


Introduction 
Front Range, Colorado: The majority of the rocks 


comprising the Front Range of Colorado are pre-
Cambrian schists; gneisses, and intrusives which 
have been elevated to form part of the Southern 
Rocky Mountain physiographic province. The re-
gion is noted mainly for its production of gold and 
silver, but ores of tungsten, fluorspar, uranium, 
copper, and iron have been worked. Geological 
literature1 describes pitchblende and other radio-
active minerals occurring at Jamestown, 'Boulder 
County; Central City, Gilpin County; and Lawson, 
Clear Creek County (fig.l). These three adjoining 


G. CARMAN RIDLAND, Member AIME, is a Con-
sulting Geological Engineer, New York, N. Y. 


San Francisco Meeting, February 1949. 
TP 2738 IL. Discussion of this paper (2 copies) may 


be sent to Transactions AIME before Feb. 28, 1950; 
Manuscript received March 30, 1949. 


counties cover most of the highly mineralized sec-
tion of the Front Range which extends from James-
town to Breckenridge. As far as the writer is aware, 
uranium has been found only in the portion north-
east of Lawson. 


Silver Deposits at Caribou Hill: The historic sil-






ver deposits of Caribou Hill, located appr9ximately


half way between Jamestown and Central City, and 
35 miles in a straight line northwest of Denver, ap-
peared particularly intriguing as an area to prospect 
for uranium for the following reasons: here exists 
an isolated group of high-grade silver veins in the 
center of a mining district containing occurrences 
of uranium, and, in two of the well-known uranium 
deposits of the world, those at Great Bear Lake, 
Canada, and Joachimsthal, Czechoslovakia, uranium 
isassociated with silver in similar fissure veins. An 
exploration program, conducted in the spring of 
1945, directed special attention to Caribou Hill and 
was rewarded with the discovery of heavy, canary-
yellow stained specimens of pitchblende. 


The veins are confined to shear zones cutting a 
north-south, elongated quartz-monzohite stock of 
Tertiary (?) age lying in the axis of a major anti-
dine of the Idaho Springs biotite schist, the oldest 
pre-Cambrian formation in the district. The stock 
is one and three-quarter miles long by more than• 
a mile wide, and Caribou Hill is approximately at 
its center. 


The ore zones vary in width from a few inches to 
15 ft, and one structure has been traced for a length 
of over 4000 ft. The ore minerals are galena, 
sphalerite, ruby silver, native silver, chalcopyrite, 
pyrite, and pitchblende. They occur most common-
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Table II. Summary of Test 
June July August 


Mills 
No.1 to9


Mill 
No.10


Mills 
No.1 to 


Horsepower 385 463 379 
Per cent -200 mesh in classifier overflow 50.55 52.44 52.46 
Dry tons per ball mill hour 31.85 35.48 31.68 
New tons -200 mesh per ball mill hour 13.04 15.20 14.00 
Kw-hr per dry ton milled 9.00 9.74 8.92 
Kw hr per ton-200 mesh produced 22.04 22.78 20.32 
Grinding balls used in lb per ton 2.88 3.68 2.78 
Liners (gross) used in lb per ton 0.43 0.63 0.43 


.	
/ 


Where X = tons per hour original feed. 
Y = tons per hour classifier sand. 
a = percentage of minus 100 mesh in Jall 


mill discharge. 
b = percentage of minus 100 mesh in 


classifier overflow. 
c = percentage of minus 100 mesh in 


classifier sand. 
Ball Loads: No. 10 unit washarged with 75,000. 


lb of balls at the beginning of'the test and an effort 
was made to keep mill ampIage c6nstant. This 
met with some success, but o&everal occasions, by 
inspection, ball level was fod to have dropped. 
For the last month's test, tI consumption figure 
for the preceding months w4 used as a guide in 
adding balls, and this resu1tedin a very steady ball 
load. From the average level, measured when the 
mill was down, it was ca1cu1ted that the average 
load was 72,000 lb. 


Power Figures: The powereter on No. 10 unit 
was read every morning at 7à.m. and the power 
consumed for the preceding ay calculated. The 
month's figures, the sum of tlése daily power fig-
ures, corrected for meter errowere used for the 
No. 10 miii. For the mills No to 9, the monthly 
power figures as provided bythe Electrical De-
partment were used. This figu was obtained by 
monthly meter readings, insteaof daily, and was 
subjected to meter error correcttcIn. 


Screen Analysis of Ball MilLFeed: A typical 
screen analysis of coarse headd'(feed to all ball 
mills) is given in Table I. 


Table I. Screen Analysis of Coarse Heads 


Screen Size P' Cent 
Plus	 0.525 in. 


0.371 in. 
3	 Mesh 152 
4 
6 
8 


10 8 
14 5.5: 
20 
28


4. 


35 5.0' 
48 2.9 
65 


100
2.9 
4.7 


150 2.4 
200 2.3 
325 1.7 .\\ 


Minus 325 6.8 


100.0


Duration of Test: The investigation wasarried 
out over a period of seven months, from June9 De-
cember, 1942, inclusive. The September test not 
included because of the time down for lining\the 
No. 10 miii, and changing the drive motor. Téts 
for June, July, and August are thought to be less


Table III. Screen Analysis of F. X. Classifier Overflows 
June Jul y August	 Oct. Nov. Dec. 


Mills	 Mill	 Mills	 Mill 
Mesh	 No. I to 9	 No. 1Q,. 	 No. Ito 9	 No. 10 


Plus	 65 6.0 .	 4.. 6.4 5.0 
100 14.1 13.3 13.9 
150 15.3 15'34'. 14.3 15.1 
200 13.8 14t 13.8 14.3 
325 9.6 ior 9.5 9.8 


Minus	 325 ,	 41.2 42•94 42.7 41.9


100.0	 I	 10Q0i	 I	 100.0	 I	 100.0 


Conical	 Cylin-
Trunnion	 drical 
Overflow	 Grate 


Average per cent solids in F. X. Classifier	 24.7	 21.9 
Average circulating load, per cent 	 420.0	 460.0 
Ball load in mills in short tons	 36.0	 36.0 


accurate as regards powei ures than those for 
October, November, and DE riber, because during 
the former months it was di vered that the No. 10 
ball mill motor was somewl defective. The sum-
mary of the test is, therefo: split into two halves 
in Table II and III. 


Observation: (1) To obta a comparable grind 
it was necessary to overflow e F.X. Classifier at 2 
to 3 pct less solids with thelindrica1 grate mill 
than with the conical trunnio$ overflow mills. 


(2) There appeared to be4ttle difference with 
regard to ease of operation. Ojrloads on the coni-
cal trunnion overflow mills wje reflected immedi-
ately in the sand load on the ssifier, whereas the 
cylindrical grate mill over1oad internally. This 
condition was indicated by a dp in amperage and 
a definite decrease in mill noi4 


(3) From the maintenance oint of view, the 
cylindrical grate mill was mud5 more difficult to 
inspect, and required more time 	 reline. 


Conclusions: (1) The cylindril grate mill with 
a ball load of 72,000 lb had a Jne sixth greater 
grinding capacity than a conical unnion overflow 
mill with the same tonnage of ballon Mufulira ore. 


(2) Consumption of grinding rnalls was 27 pct 
greater for equal tonnage ground i the cylindrical 
grate mill. 


(3) Consumption of liner steel 0.63 lb per tan 
(gross) was 32 pct higher than or the conical 
trunnion overflow at 0.43 lb per ton'(gross). 


(4) In terms of power cost per . Yton of finished 
product produced, the cylindrical grate mill re-
quired from 1 to 3' pct more power than the conical 
trunnion overflow, on Mufulira ore. 


(5) The cylindrical grate mill produced about 
2 pet less oversize (plus 100 mesh) than the coni-
cal trunnion overflow, because the classifier was 


run at a lower density, but at equal 
densities the cylindrical grate grind 


Nov. Dec.	 was inferior to the conical trunnion 
overflow. 


9 No.10	 (6) Work done by either type of 
- _______	 mill was directly proportional to 


	


450	 po*er input.	 - 
(7) Considering power costs ap-


	


16.32	 proximately equal, the cylindrical 


	


20:55	 grate ball mill produced more fin-


	


3.53	 ished product at the expense of con-






___________ siderably more steel consumption. 
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Fig. 3— Low magnifica-






tion micrograph of soft,

black, colloform radio-






active substance from the

1040 level of the Caribou 



mine. X17. 
The light gray veins are proustite 
and sphalerite, each containing 
blebs of chalcopyrite. 


of radioactive material that could be seen or de-
tected by ordinary chemical analysis. The average 
count on the 920 level is noticeably higher than on 
any of the upper levels, and at the northeast end 
of the drift it begins to climb abruptly to 3N. The 
1040 level is normal in gamma-ray activity except 
for the northeast 350 ft. The intensity of this anom-
aly is sufficient to indicate that a radioactive min-
eral is exposed along approximately 100 ft of this 
drift.


Description of Qccurrence 
Ore Body of the 1040 Level: At the northeast end 


of the 1040 level, channel samples, taken at 10 ft 
intervals, reveal an ore body 350 ft long with an 
average width. of 4.08 ft and an average grade of 
0.061 oz per ton gold, 18.96 oz per ton silver and 
1.76 pct lead. It follows a northeast trending struc-
ture for 220 ft, then turns off to the east along a 
subsidiary east-west fracture for the remaining 130 
ft. The ore varies from one to nine feet in width 
and is a siliceous- and carbonaceous-vein filling con-
taining, in places, galena, sphalerite, and a little 
pyrite. In the east-west section, . pitchblende and 
ruby silver are also visible. The pitchblende occurs 
in a continuous, black seam '1 to 16 in. wide which 
begins 45 ft southwest of the junction of the north-
east and subsidiary structures and follows the foot-
wall of the ore to the junction, then the center of 
the east-west striking vein for an additional 110 ft. 
This black material is radioactive and intensely so 
at places. It is friable and has an earthy luster and 
readily stains the fingers when handled. Veinlets 
of an easily shattered, black, vitreous, colloform 
pitchblende form part of the dark streak, and 
galena, sphalerite, ruby silver, and colloform pyrite 
also may be identified by hand lense. 


Radioactive Ore under Low Power Magnffication: 
A microscopic view of a polished section of the 
black material, viewed in reflected light under low 
power magnification, shows pitchblende and 
coarsely crystallized galena, sphalerite, and proust-
ite. Chalcopyrite is present as small exsolution 
blebs in sphalerite and proustite and also in places


Fig. 4—Radiograph of polished sectiOn, part 
of which is shown in fig. 3 and fig. 5. X4. 


The white areas are strongly radioactive, relatively pure 
pitchblende blebs. The dark gray area is the moderately 
radioactive, colloform substance. The black areas of the 
specimen are areas where radioactivity is negative. 


independent of these minerals. Most of the section, 
however, is composed of a conspicuous, impure, 
gray colloform substance (fig. 3) resembling pitch-
blende in microscopic appearance, but too soft to 
be pitchblende. It has a sort of ground mass rela-
tionship to the more coarsely crystallized minerals. 
A radiograph of this section (fig. 4) shows it to be 
less radioactive than pure pitchblende, but does 
show that it contains, in places, blebs of a strongly 
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Fig. 5— High magnifica-






tion miërograph of the

colloform. substance

shown, in fig. 3. Oil



emersion. X170. 


0 


radioactive mineral which has the physical, chemi-
cal, and radioactive properties of pitchblende. 


Radioactive Ore under High Power Magnification: 
High power magnification of the colloform mixture 
(fig. 5) reveals an intimate mixture of a silver-
white mineral and a dark gray mineral. The latter 
is believed to be pitchblende' because of its color, 
habit, and reaction to reagents. The white-colored 
mineral is deeply etched by potassium cyanide and, 
when so etched and examined under high power 
magnification, it exhibits a deep red internal refiec-
ion. Hence, this second component is apparently a 
ruby silver and probably proustite which is present 
elsewhere in the polished section. 


Conclusions 
The study of the radioactivity on the surface and 


within the Caribou mine brings to' light three ob-
servations of possible interest to those using the 
Geiger-Muller counter in the search for pitch-
blende-bearing veins. 


1. The surface survey failed to detect any evi-
dence of above normal gamma-ray intensity over 
the country rock or along the outcrops of the veins, 
and, if the Caribou mine workings had not reached 
a depth of 1040 ft and pitchblende discovered on the 
Caribou dump, the pitchblende occurrence may 
never have been detected. 


2. On the 1040 level, as the Geiger-Muller 
counter was moved along the drift toward the 
radioactive ore body, it first registered the anomaly 
at a distance of approximately 160 ft from the point 
where the nearest channel sample returned a value 
for uranium (fig. 2, 1040 level profile). The writer 
does not believe that the intensity at this location 
is due to radiation penetrating the full 160 ft; it is 
more likely due to the result of local radiation 
emanating from trace amounts of a radioactive ele-
ment, or elements, in the vein within 5 ft or less of 
the instrument. 


3. Both on the surface and underground, the 
quartz-monzonite host rock was found to possess a 
normal gamma-ray count. This observation is in 
direct contradiction to results obtained from similar


studies5 made by the writer in the Great Bear Lake 
Area, N.W.T., Canada, where the host rocks of the 
silver-pitchblende veins were found to be approxi-
mately one and one-half times as radioactive as the 
adjacent, nonhost formations. Hence, the 3rospector 
in search of radioactive deposits may reason that, 
from the results obtained at Caribou Hill, he need 
not confine his attention to formations possessing 
higher-than-average gamma radiation. 
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Cyclone Thickener 
Applications in the Coal Industry 


by M G Driessen and H E Cruner 


1 Possible applications of cyclone thickeners for: (1) clarifica-
tiofl9f the washery water and, (2) recovery of fine coal from the 
plart'bleed. The paper shows: (1) that it is possible to remove all 
particles including the very finest, from the circulating water, thus 
obtaining a closed water system and, (2) that reduction of the, ash 
conte'flt of the solids of the plant bleed is feasible by means of 
cyclone thickeners. Performance data for different size cyclones 


is given in the form of graphs. 


T
HE cyclone thickener l two important appli-
cations in wet washing piants (1) water clari-


fication, and .(2) fine coal rê&wery. 
The thickener consists of 'âonical chamber into 


which the fluid is injected . tiirough a' tangential 
nozzle at the periphery of the; large end. The solids / 
of the slurry are concentratd, ,;"and removed from 
the apex of the cone while th"thinner" portion is'	


j 
M. G. DRIESSEN, Member AIME, is a Consulting 


Engineer, Pittsburgh, Pa., and I. .E. CRINER is De-
velopment' Engineer, Heyl and Pztterson. 


New York Meeting, February i950. 
TP 2735 F. Discussion of this kiper (2 copies) may 


be sent to Transactions AIME bf ore Feb. 28, 1950. 
Manuscript received June 29, 1949. " 


discharged, from a central tube ina';flat head at the 
large end, fig. 1. The advantags., : of the cyclone 
thickener are that large volumes f,' slurry may be 
treated with small space requiremei'ts and that the 
underfiow concentration may be cbiçitrolled easily 
and readily to meet varying feed co'iditions. 


Control of Washery Water Solids Concentration: 
The first requirement, in the process',' of controlling 
solids concentration, is that the solids be removed 


'from the body of circulating water at' 'the rate at 
which they are introduced. If this condItion is satis-
fied: the concentration will remain at a 'fixed value 


ill	 indi'èase to uncontrollable levels. The 
on;quirement is that the solids concentration 


1O ±Mlt41N s1GINEERING, JAN. 1950, TRANSACTIONS AIME,


Fig. 1—A 3 in , rubber cyclone thickener. 
1—Rubber cyclone body. 2—Cover with overflow opening. 3—Soft



rubber orifice. 4—Nozzle retainer. 
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ori#1F-1O3	 UNITE	 STATES DEPARTMENT OF THE INTER' 	 Budget Bureau No. 42—R1035.1. 
(Revised June 1951)


NSE MINERALS ADMINISTRATION 


MF-103 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 


Docket No.i7ZS4P APPLICATION FOR AID FOR AN 
EXPLORATION PROJECT PURSUANT TO Metal or Mineral ---------------------------------------


Date Received 
MINERAL ORDER 5, UNDER Amount $-------------------------------------------------


DEFENSE PRODUCTION ACT OF 1950 Participation (Government %) 


Caribou Nameand 
Silver Mines, Inc. addrso 


app can 
1406 Pearl Street 
Bou1der, Colorado


I Date


Aid for an 
If you have already filed MF-100, give date filed 	 QP-19	 9iL, type of assistance requested	 exp1oratioa., 


project 
DMA Docket Number (if available) Dl887 
Serialization Nwnber MS 2359 


Supplement to our Application for Aid dated January 7, 1952. 
INSTRUCTIONS


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available, 
When a question is inapplicable it should be so stated in th 
form. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property. 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the GoyernmenIis from the net earnings 
from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty 'to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals orminerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


16-64067-2 







The information requeste questions 3, 4, 5, 6, 7, 8, and 9 below shouløanswered specifically and in detail, as this 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed exploration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 	 .	 - 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed,or .ereted by you, with the esti-
mated cost of each item. 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased -
-	 -C,-


(c) Furnishèd by you 


with the rental, purchase price, or depreciation-of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the n1aximum wages or salaries to be paid to each. 	 - 5 -


	


- -	 . 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any. other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 Of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


Consolidated Caribou
By 


(Name of company)	 (Signature of authorized official) 


Donald M. Nelson 


March 20, 1952	 . .	 .	 President 
(Date)	 .	 (Title)	 --


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or re presentation to any department or agency 
of the United States as to any matter within its jurisdiction. 


- .	 .	 .	 .	 U. S. GOVERNMENT PRENTING OFEICE 	 16-64067-2
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CONSOLIDATED CARIBOU SILVER MINES, INC.

BOULDER, COLORADO 


1400 PEARL STREET' 


PHONE OFFICE: BOULDER B21 


PHONE MINE: NEDERLND517 


PHONE MILL: NEDEDLANI) 453 


March 20, 1952 


Defense Minerals Exploration Administration 
Rare and Misc. Metals Division 
tiVashington 25, D. C. 


Gentlemen: 


With reference to our Application dated January 7, 1952, 
in which we applied for aid to explore horizons below the 
1040 level of the Caribou Mine for uranium, we wish to 
supplement said application by conducting a diamond drilling 
program on the 1040 level, preliminary to carrying out the 
sinking, crosscutting, raising and drilling program as pro-
posed in our original application, to test the Radium and 
No Name veins at various depths below the 1040 level. 


We herewith enclose a plan of the 1040 level of the Caribou 
Mine showing proposed locations of holes totaling 20,000 
feet. The inclination, depth and objectives of the proposed 
holes are tabulated as follows:


Objective 
Depth below 1040 Level 


Drill Hole Depth No Name	 Radium 
Station No. et) Vein	 Vein 


1 1040-33 ' -62 700 500 
1 l040-34" -46 550 350 
1 1040-35 -62 750 500 
1 1040-36 -46 600 350 
1 1040-37 -62 800 500 
1 1040-38 -46 650 350 
2 l040-39 0 700 Exploratory 
2 1040-40 / 0 700 Exploratory 
3 1040-41 -30 450 200 
3 1040-42 -50 500 350 
3 1040-43 -65 650 550 
3 1040-44 -30 450 200 
3 1040-45 -50 500 350 
3 1040-46 -65 650 55c 
3 1040-47 0 700 Exploratory 
3 1040-48 -30 or 4'30 650 Exploratory
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(Continued) 


Objective 
Depth below 1040 Level 


Drill Hole Depth No Name Radium 
Station No. Dip jFeet) Vein Vein 


4 1040-49 -32 300 135 
4 1040-'50 -52 400 270 


. 4 1040-51 -27 300 135 
4 iO4O-52 -46 425 270 
4 1040-53 -27 300 135 
4 1040-54 -46 425 270 
5 1040-55 -44 650 165 270 
5 1040-56 -53 800 210 550 
5 1040-57 -40 650 140 350 
5 1040-58 -47 800 180 460 
5 1040-59 -40 650 140 350 
5 1040-60 -47 80.0 180 460 
5 1040-61 0 700 Exploratory 
5 1040-62 0 700 Exploratory 
5 1040-63 0 700 Exploratory 
5 1040-64 0 700 . Exploratory 
5 1.040-65 0 70Q Exploratory 


Total 20,000


The following drifting and crosscutting are proposed to 
establish drill stations 3, 4 and 5: 


Station No, 3 - Drift northeast from l040-D8 on 
vein, a distance of 110 feet. 


Station No. 4 - Extend l040-D]. northeast a dis-
tance of 180 feet along the No 
Name vein.	 . 


Station No. 5 - Crosscut due north from Station 
No. 4 a distance of 205 feet. 


Total drifting and crosscutting: 495 feet. 


Estimated time: Drifting and crosscutting can proceed while 
drilling begin in Stations 1, 2 and 3. Hence, assum-


-. ing two machines operating on two shifts per day, es-
timated time is four months. 


Estimated cost: 


Drifting and crosscutting 
.495 feet 2 30.0O/ft. 	 l4,850 
Diamond drilling 
20,000 feet	 6.00/ft,	 ______ 


Total cost of program	 134,850 
preliminary to sinking 


(Continued on page 3)
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(Continued) 


Total cost of program 
preliminary to sinking 	 134,850 


Cost of original sinking 
program	 261,750 


Total cost of combined	 fi 396,600

programs 


it is understood that, if results obtained prior to comple-
tion of the preliminary program warrant the sinking program, 
then the preliminary program may be curtailed or discontinued 
in favor of an immediate beginning of the sinking program. 


Yours very truly, 


CONSOLIDATED CARIBOU 

SILVER MINES, INC. 


Donald M. Nelson, President
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Form.MF-103	 UN	 STATES DEfT OF THE INT	 OR	 Budget Bureau No. 42—R1035.1. 
(Revi8e5f June 1951)


:FENSE MINERALS ADMINISTRATIO 


MF-103 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in byAp 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO 

MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950


Docket No.	 33 --------


Metal or Mineral 
Date Received //-c 
Amount $-------------------------------------------------
Participation (Government %) 


P
Name and 


Conaoltdate.d Caribou	 address of 


Silver rnines, Ins. 1L l4O6 Pearl Street L Bouidep , Colorado	 J	 Date 


Lu'-	 r1


id for an• 
If yi ¶ve already filed MF-100, give date filed Sept. j 9	 )5], type of assistance requested


project, 
DMA Docket Number (if available) 


Serialization £umber i41S 2359 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accOmpanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure-
ment contracts, etc.) and DMA Docket Number, if available. 
When a question is inapplicable it should be so stated in the 
fo.rni. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property. 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Gorernment is from the net earnings 
from any commercial discovery made in the area specified in (c) above in-which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of . the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


10-04087-2







The information requested iestions 3, 4, 5, 6, 7, 8, and 9 below should be answered specifically and in detail, as this 
information will be attached to 1icl incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings. 
and the location of the proposed exploration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be ;urchased, installed, or erected by you, with the esti-
mated cost of each item. 	 .	 . 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased 


(c) Furnished by you	 . 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient tO pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9öLPVFO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by. the foregoing questions. 


CERTIFICATION 


The undersigued company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


onsoltdate1 ur.iou 


...................
T


By	
'" 


(Signature of authorized official) 


Donald . olson 


i52 
(Date)	 .	 (Title) 


Title 18, U. S. Code (Crimes). Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction. 	 . 


U. S. GOVERNMENT PRINTING OFFICE 	 16e40072
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R,its.d June, i9 


*ID Q1 AN 
ZLO1t4TIt> 2JT	 I	 TO 


MXWRAL ORDKR , tJLR 
OP 15O 


1. (*)


A 1.g*1 deseription of tb, res, pz*operty 
is given in 1. (*). The si'u to be explored 
oost* of a pt of the operating Caribou 
mine.


The Caribou *ine ecusists of * thre,. 
compartment inclined shaft, r.aehing en in-' 
dined depth of 1040 feet, with an outside 
dimension of 5 X 18'. Th. shaft is equipped 
with an •leotrio hoist at the 600 Lev.i and is 
not in use above the &OQ tvel, I'evels are 
established below the O0 Lev,1 at 58O, EIQ 
740, 800, 920, 980, and 1040. It is aenneoted 
to the surface on the 500 Amvel by a 3,63$-foot 
1on trttnsporatXon tunnel, Thu tunnel, ealled 
the Idaho Tmm,l, is electrically lighted an4 
equipped with 0-pound, 24'tnch gauge railway 


a dttoh to drain the water pumped from 
the Uaribou shaft, end an adequate fleet of ore 
oars and storage battery Iocomottv'.s, 


The portal of the £(t5ho Tune1 is protected 
by a snow shed. Adac,nt t the portal is a 
72 X 2 buil&tng eoutatning the compressor 
roo*, shop, storage and change room. zeyond the 
portal on the edge of the du*p is a building 
housing a serting belt and ore blue. 


Compressed air is generated by $ coapres-
son driven by electric motors with a total of 
250 14,?. furnishing 1600 a.t.m. at a p5aIØ 
of 105 lbs. p.r sq. in. (11avatton appz'oxt'. 
matel' 10,000 te.t.)	 . 


The property iaalso equipped with drills, 
accessories and small tools, trucits, ete.


C ,: 


t:;;ft,







'kt.j4	 1951 


1, (b)


	


	 The ip tGant t* tbs sel Q1Dh1' ot the pz' 
p.r't7 and *11 equpnt oz the pr,*ia*s. Lb1s 


/ to tb* prop.rty is ift$u?*dL. 


1. ()


t7•S, 


NL*4	 77 
• 91 


hermn £404$,...,,4os.,a...,,,,,...,.,,,,,.*,..,	 93 
$000r're	 104 


105 
Gol*bj.*, 1'*44 .0 , 0	 44 *4*44•0 6 4 +0 tS	 *	 4 4$ *. 
pene*	 168 


Nø Pai.L	 8B5 
42 


554 
LV2)T	 650 $1jfofl,a Lo4. *6 *6	 •* *.. 6	 * * •	 . *.	 20453 


2G48 
ol.d* Lod,,,,..4.,,.,,.,..444+,,....,,.,,,..,44. 


	


LU iocsted tn 3ot1ona 5 end	 1S4 R. 'ri 1, 
•	


H	 •	 oittie6th?,L • 


1. (c.) Note (I) &z'ea* re!err*d to by 1. (*) and •	
•	 • (b) •ere the se..	 • • 


1. (o Met, (2) Th. reel end p*rsel proprty oiuu.d 
by the co*tpan, on*titutin& *11 a 
the ttzed assets •zaept .r*sth tur1. •	 •	 and ttztu's, iø aubjest to a 
dad ot bruit *.ourtng * nota pa*bte 
be a mteol4er tnt the utount .t 


• •	 Ooo,00go*.• 


• 2. (a) • • ?ttohh1ene is the rniezal •xpot*d to 
•	 betound.
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2. (b)


z.tot: 


in 3epteabsz, i943, an eztenstv. ezioration 
pr'egram was widez'takeu Thr uranium deposits, 0ne 
of the first steps in this program w*s to oompil. 
a hat of published aoonts of uraniws deposits, 
The hit.ratur• *1. thAt time made not. ot the e 
cur'enoe of pitohblsnda at several plaees in the 
Front Rang. of the Color4o ocy utains, 
Theie ocowz*,uo.s lie in reiort extending from 
Jaaaatown 1oulder (iemty, Colorado, to L*son, 
Olear Creek Cty* colorado, a distano, of 27 


This sestiox& of the Front Ranje is not*d 
for its prGd*LOtiOn Of gobd, *tlez', fluorspar, 
tungstn, oopp.e, lead, and zinc, as ehl sm 
uranium.


a 


.	 A ees&r .&y of this region brought to light 
a silver mining district known as (aribou }L1U where 
agroup of mines are reported to have produeed over 
8,DOO,OOO in silvsr laz'g.ly in the period btweeu 


1069 and 1$4, The close association of pttoh 
bl*nd *nd silver is well-known, Geologiosi litera-
ture usually refers to the or.be*rtng veins at the 
s.U4cn*wn urantw* districts of Great sar Lake, 
Can*d*, snd Joachimethal, Ozeoheslovakis, as silv.r' 
pttehblsnde veins, 3i1,er is also an important by 
product in the production of uranium from the 
pttchblende deposits at Sbtnkolobw., elgian Congo. 


After studying the retonal geology of the 
JzmeatownLswaon area, it became apparent that the 
geological setting at the Caribou t11 district was 
most favorable for the occurrence of pttchblendø. 
2he	 or1ty of the rocktypes of the rsgian are 
metamorphosed sediments *x4 granitic intrusives of 


age • The Car ibQn vs ins ocour in a 
tgratn.d. quarts monzonita stock that is be-


lieved to be of Tertiary (?) age, Th, silver-
pitchbhende veins of the Contact mine at Great 
)*ar le*k* occur in a medtum. grsiA.4 granotterite 
stock of approxL*&tly the seas size, texture and 
mineral co*po*ition. The similarity of the geology 
of	 tv, rsgiona is striking. (The only notice'. 
able ditt.rønoe is in the lack of nickel and 
eoialb min.z'aUsatton at Caribou, which is preva-
lent at Great aar Lake. 
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(b)	 eoiogica1 teatuz'ss (Con't.) 


Pa eza ntior of the sw'Lace, of the Caribou 
*aU area was t'ewaM,<t with the diseover of pttohs' 
blende in vein material on the Caribou Mix'.. Dump. 


The Qazib.ou *tne and *ucb of the adjacent gx'oun4 
were acquired (or the applicant, and, aa1y in 1941, 
woz'k began in r abtlttating an4 tewat.rir*g the old 
wine workings. * the water was low.x',d, a systrnu 
tic ssax'ob was wide Lox' pitebblends. The i'adio.' 
activity of the old stopsa and dx'tfts was masured 
with a G,ig.x'Mu.l1,r counter. Nr*&l activity was 
encountered on the sux'fao• and down to the 300 Leyj. 
On the 380 Level a z*aIl "htgh was noted with a rsad 
ing of aiwoet twico the norwal background. Thø 4Q0, 
470, and 500 Levels were negative. The 530 Level 
registered noticeably abve the normal background, 
but not of sufficient intensity to expect * visible 
occurrence of pitchbl.nd.. The 600 k 670, 140, 800, 
and 880 Levels were found te be negative again. The 
920 Level gave a mildly high,r count until almost to 
the nox'tbs*st end of the drift. Eere it juisped sud 
denly to 3 ttme* the normal ecnznt. 


Mot until the bottom level of the wine was 
finally dewatered did the instrument detect intens* 
radioactivity and did pttohblsnd. make its appear-
ance. The importance of tnt* discoux'so is in the 
tact that radioactive anomalies were found at 380, 
530, 920, and finally, at 1040 test vertically below 
the surface in evr-inereaerig int*nstty. This 
logically leads one to onidøz' thø ossibi1iti,s 
that pitobblende *y b found in increasing coricen-
tr*tioxi below the 1040 Level. Attachd as xhibit A is 
a copy of a more detailed account of the 1Radioaotivity 
of the Cax'ibou Mine', by 0. C. Ridland. (Mining n-
gineering, Vol. 187, January, 1950, 4.1.MJ. Trans.. 
*ottonø). 


Pithbleride occurs on the 1040 .zevel in a continu-
ous black seam I to 16 inches wide which appears 45 
test southwest of the junction of the No Name and R&dtu* veins, 1040 Level, Th. black streak follows 
the footwall of the ore to the junction, then the c.n 
ter of the Radium vein (or an additional 110 feet. 
Thi* black material is r*diactiv end iritens1y so at 
places. It is triable and has an earthy luster and 
readily stains the fingers when handled. Yeinlet 
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. () .('øo1ogio&1 features (Con'.t.) 


ot an easily shattered, b1ok, itrsous, colloforin 
pitchblend* torus part of te dark streak, and galena, 
aphalerite, ruby sUvez and colloforni pyrite are also 
readUi identifiable. 


J detailed mineralogical deaoriptton is given in 
a report by harold . Wright (Mineralogical 3tudisa 
of Urantnit, and Ursninite"bs*ring D,posits, July 1, 
l49 June 30, 1950j Raw Materials Operation, 
U. S. Atmjø 1nergy 0omt.taston, P. 0. 3oz O, N•w 
Torc , Jew Yovk, July 1, 1950), which reads in 
part as followsx 


• WO v*rtetts of urtnlnite occur in the Cart. 
bou ol',. One of these is a dense, hard 
black material with pttch luster, while 
the other is a soft, fins-gratned, dull-
lustered, porous material which coats fractures 
and open vugs, and ii some plac*s appears 
to ra4e into the lttstroua u*ater'ial. bs 
bard variety shows varying degrees of lust-
tsr and hardness. koth varieties contsirz 
inclusions of pyrite and lesser amounts of 
other suiphidea. Under the microscope the 
lustrous ur'*ntnite almost alwsya shows the 
eollotor!m structure which oharaeterizs the 
material described from other localities, as 
Great thea isks, Joachimathal, and. 1Atanga. 
Rsdially arrang.d tz'actures, some tilled 
with pyrits, are common in the botz'yotdal ma-
terial, Although. the hardness of urantnite 
is tv.n as , even the ar& variety or 
Caribou ur&ntntt, can be cratched (with 
diffleulty), suggesting that this material 
has undergone oxidation sinc, its deposition." 


	


•	 •	 •	 (A more complete photostat copy of the description is 
• attached to this application as Exhibit B.) 


Zhe following table shows assay results of chari-
nel samples taken along the vein in this area. Pløa*ø 
note that a 5 .'toot round was taken out of the back 
or the drift to treshenup the ezpoaur. and aome of 
the samples were taken 10 feet above the track in-
Btead of 7 feet (the original back), Also additional 
exploratory stoping raised the back to 1? feet above 
the track and samples from this horizon are also 


	


•	 •	 included. (See also Assay Section 1040 Level, Section 1), 
Exhibit H.)	 -
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2 •	 (b) Ge oiogte&1 tea tw'o s	 l 


Approz. 
Oist*ne 
trorn tie J)iaiece 


Sb*tt 
£tstbj


*ok. 
______


idt 
______


U0s 


1311' .405 '	 10' 39 .0.08 
1382 407 10 18 0.34 


448 410 7 72 Nil 
1310 415 10 31 0.12 
1321 41? 10 18 0.30 


447 4Ji 1'• 7. 
1306 425 10 36 0.2? 
1320 425 10 18 0.14 440 428 ,	 7 4 Nil 
4459 432 7 12 Nil 


1307 436 10 33 0.34 
133.0 436 10 18 0.24 
435 43?' 7 .14 Xii 


445 .' 1? 56' 0.20 
1318 445 17 18 0.34 


45? 450 7 10 Nil 
3.309 455 17 32 0.24 
1517 455 LI 18 0.38 
1315 465 17 16 0.48 


•	 '	 436 473. 7	 .: 18 0.05 
1268 •400 '	 10" '4 0.34 
1318 480 10 18 0.54 
1301 480 3.7 36 0.24 
3.266 485 10 15 0.24 
145? '	 490 .	 7 1' 0.37 
1267 490 10 15 049 1302 •410 •	 1? 36 0.19 
1334 


'
'490	 • '	 17 18 0.38 


•	 .•	 • 3.269 495	 • •	 10 , $	 • 0.52 
1455 500 7 55 Nfl • •	 •	 1211 500.. .	 •	 10 18	 . 758 •	 1303 500 17 $7 0.16 1313 500 .	 17 94 3,15 
1270 503 10 12 0.67 
.34.' 510 '	 7 36 Nil 
1304 510 1? 36 0.54 
133.2 510 1? 18.' 0.48 


•	 '	 433 •	 •	 •	 $20 •	 7	 • •	 12 . Nil 
• 1505 520 •	 .	 17 •	 • 36 0.68


-
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1 . .. . (b) Qao1ojo*1,teatux'es (Co't,) 


.!rYQ4tPL kt 


tt	 appiteant rjist 4røvs a x'ats. (1o4oA) froa 
t)e 1040 ..v,3. to the 2O Level (a.. Assa1 3eottn 
"a"	 zbtbtt C) on the pttahb1nde-b,arLng ore, 
ttchb1ende donttxiva4 tn iaport*nt Cona*nt'atton tn 


the raise for 4	 feet above the 1040 Level, Ch*nn1 asaples in the raise show the following uz'aniva values; 
• Dtstanoø .	 . 


$aapl. rao1c Width e.tL _______ 


U30 H	 4	
0 0.02 


1340 101
. 


48 0.08 
1339 89 .	 54 005 


80 50 0.06 
70 46 0.08 


43	 . 0017 
1333 55 48 0.08 
1329 47 48 0.03 
1114 39 .	 24	 .	 . 
13.07 27 48 0.02 


•0 


1303 .	 1$ 0 	 37 0.16 
1260. .	 8. 0.52


Thia raise was toUowød b the tnktr. of a winze aluoat 41vectly below the raiaø to the 1140 
Level (4ese Seotton "c, 1zhibtt C), he £t$dtu)* 
and No Name veins wer. opened by 182 tet of drtt 
big on the 1140 £v1 ($e Assay 1an of the 1140 
Level, *hibit ). Uranium was encountered in the 
winze in oonmeroia1 quantities to a depth of 22 feet 
below the 1040 Level and wsaniuzi values were en 
countered n the No Na*e vein, U40Oi drift. 


Undø eontraot with the U S, Atomic nergy 
Connni.ssion, the *pplicant subsequently extended the 
104GD2 and 920D2 drifts east on the fladji. vein.


4 
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2. (b) G.o*icai tntuz'*s (Qo*'t..) 	 . 
. .	


toz diat*z•s ot 350 &nd 200 t..t, '.s*ttv,iy, *nd 
both h*4tn&s *oount*re4 pttb1end. i*II ot 1O4O 
11I n4 D2, Zzhibtt J' and AIma ?jaxi	 020 X.se3., :	 .	 zbtbtt G)	 .	 . 


.	
PL*Ui, ' ii*r on1n*ct with the U. S, Atete 


1 n.2,u :;ot8ltaR* i•øud r*,. (58) *a drtv*n 
u 8 t.øt bGV t*ck tram th t040 Lv.3	 * peint 
240 t..t **st ot tbs 1O4GA	 ft R*8i4a vLn 
and the toUowin8 w&ntu* va1u*s were G$*ir4 jn 
Gh*Zm*1 ea1*pe3 '*3$Z S*CttG 1, Exhtbtt D) 


Dtatai. abo* 


8$	 10	 0.08 
78	 8	 0.11 


H	 10	 10	 0,34 
64	 9	 0.05 
55	 10,	 0.75 
40	 16	 040 
1:8	 12	 0.98 


eaeh ot these p'o jests, pttobbl•end. has been 
ensorntei'ed, &nd the none in hiuh it oours in the 
Rs4tum and (o Ns*. veins aq row be sate to 
arttoaU toz' 00 t..t and hort*oritslly far 560 


The oontinuous tigh'zad. section at the 
1040 14ve1 way be said to have a z'ov.n borisontal 


f 115 feet and a	 distanas of 85 
feet, with a width var'ing frea inches to 4 test. 
A secon4 oontinuons section o t*srt*nee appears te 
be d loping in the 55$ raise. It now baa a verti-
3*1 height of 8$ test and wtdtb* tro* 8 to 1* inches. 


The app toarit now dssirO.t ,;plere the Radium and Ie N** veins on neWly-s atablisbed 1290, 1440, and 
1890 Le1 at depths of 950, 400, and 550 f•et re-ap.otiv,1y ($xJtLbtt J), below the 1040 Lv0j (tit. bot*. 
tow of the Oar ibou a&tt) •	 to erpe oung 
to find semsrot*1 occurrences of pitchblende ax's 
suwaart*4 ber.Z
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2. (b) Qeo1oioa. features ((oA't.) 


1. The region1 geological setting skes 
the Qa'tbou LijU ares a aost logical place tot' th 
oocur'rsnae of


2. Pitchblend• has b*en found in small 
conerc,ia1 bodies in the Radit* and No Na*e veins 
of the Cartbou zetne, and subs,xent 1ev1opae*t on 
and above the 1140 sv,1 has sbow!z the deposits to 
occur ov•x' more •xt•nsive sections of the veins than 
to the extent of the original showings. The next, 
logisal step is to explore t;be ground below the 
1240 £.ve3.


, Pttcttbiend*, the prtwsry tore of 
uranium deposition, theoretically, is deposited by 
hot, squecus, aso.nding solutions. The oecurrenaea 
on and above the 1140 I*vel of the (sribou *in. bave 
the charauteristiss of being the upper-most fringes 
of such upward extending depositions. ktezic, 
larger, !*OI5 highly concentrated uranium deposits 
reasonably ** be ezpeoted below the bottom levels 


• or the O*r'tbeu mine.. 


4, E*eh radioactive anolly, or radio-
active occurrence, was found to be successively lar-
ger and more intense as depth is gained in the Osriboti 
workings. Ience, at least to the 1040 Le y.1, the 
radioactivity at the depoait* is ever increasing. 


. In similar silver-pitobblende veins in 
other &tstr5.ets pitohblsnde has been found to im-
prove with depth. T*o examples may be cited: 


a. the Ildorado mine, Great Bear Lik., 
Canada, the No, 2 vein besnat the surface with 
silver in preponderance, although pitcbbl.nd wes pvc-
sent, below thø 500-foot level, the vein baa produced 
almost no silver, whereas pitchblende ore bodte have 
been mined to more than 1,000 feet below the snrfsee. 
In the No. I wein, little or no pttcbblende is visible 
at the surface, yet the vein became the iin producer 
below 1,000 feet in depth. 


• b, •it the ez'ner uzine, •Joacb.iniatbal, 
Czechoslovakia, pitobblende was •ncountøred in only 
small quantities in the upper levels, below 282 
meters it appeared in increasing qwrititi,s, and 
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•	 •	 • a 


: 
•	 •	 . 	 I







S. 
MA Form 
F-iO3 
eteed tUflS 19b]. 


2.. (b) Qeeligioal natures (Con't. 


b.lo 37$ *eteza it beom the only valuable eon 
stituent Ot tb 02'S. Not QAly in tI* *Z'U*XI fldZLe, 
but in t.e diatrtt s.s a who]e, uranium tends to 
ine*se with depth.. 


14 tWo pro4uetiVe stiver inei, U in 
the (#ribou *tns, pthb1end. baa been (ound in the 
3..,r 1.mls. En th unshine mine, Ooeur 4.EL•ne 
D1Ø, Idaho, ito t*sae ot pttshblen&, was tound 


the 3100 Levil (IOO test b.]oi the surtso.) was 
reaohed. It is reported to 000ur in a aon. b.tn 
the 3100 and 5700 Imv•l a • In the Jo R,nolds ins, 
Lawsc, Go1z'a4o, pitebblende was not enocuntered 
witil th. area bstwen the 00 and 1000 Levels Was 
opened up (900 t••t below the *utso.), The oon-
timitty and improvement with depth in these tnes 
only will be determined as th. workings are deepened, 
but the potist ot psx'tiuular interest is that these 
silver mines, ltk. 0*r'ibou, sncomt.r.d pttehbl.nde 
in tbmtz' current lowest 1..1s as their silver ores 
were toUwe4 downward 0 These mines may inst be 
•aehing smea contatming wrk*ble deposits of uranium. 


?ov these siz reasons, the appitsant believes 
the projeoted depth pregram of exploration Ia war-
ranted. In 14$, the applic&t'i geologiata, Dr. 
U C, Rid1ad and Dr. L, . Vahistrom, reeoams*&ed 
that tb, sin. workings be deepened and Wehlstros 
went so far as to warn that the future of the pro-
perty depended on. the eztsnsion of th development 
work below ts 1040 rnve1 . 


•	 (The app24oant ou1d appreotat. the 
return of the stt*ohed assay maps 
when the A has no further use. 
for them.)
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(a)	 ?pos	 L° 


_____	 •LL	 ______ 
8jn1 &3 .tbo	 øiatt 600 t,et rrom 


the 1040 Lt y 1 to the 1840 
Løv..1.	 600 feet	 $120,000 10 


Cros ..t too r..	 tro*	 baft to 
No N&ae vein on the 1290, 1440 
and 1590 L.v,la,	 500	 ,.t


9,000	 . 2 


Th.&ft 100 feet	 : n th N	 . 
vein on the 1290, 1440, snA 
1590 L.v13 to the R*dLu* 
vein intsr'seotion *nd oontirne 
an additiona1 100 feet, on the 
on'veti.	 600.teet0/ft,....	 18,000 2 


Dz'itt B 400	 on the	 . 
ieixi on the 12S0, 1440 and 
1590 Lmvsla.	 1,200 t•t


.38,000 5 


•	 Ft.nd drift 150	 ..t on the	 o 
Name r,in, 1590 sei,1, U to 
.sta1teh	 ti*aond drill, 
staUon.	 150 t,,t	 5,250 .	 2 


•Raiee 150 fst from the 1290, 1440 
and .1590 lievets.	 450 t..t


• 13,500 3 


Diamond drill 10,000 test of	 .	 . 
X	 oe •	 10,000 feet	 46/ft.,. ..... 


TotaL Oot,.....,,...	 $261,150


Qont 


•	 ..	 ()	 Ti


Five days after	 siriing ot the DMA contract. 
1i 


projects,	 -. T 


•	 .	 .


•	 ••	 .• ;i 
•	 .	 •	 . I 
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4..	 idap s1iowig. p1a añdverttiai proeetiou ot 
tb pt'opoad ezptoration wor'c is attaobsd as 


htbttJ, 


m. ia irnitng p'ogsm is døsied to t,st 
gz'otmd on and e1ow the deepat, i590 Level, 


and le proposed cnly tor the 1590 Level. Dia-
mond drilling is not proposed for the 1290 of 
3440 kvøls.


?
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The (aribou mine is op.rat&n$ and La ,quipped with 
buildings and some machinery. A.11 the facilities, in 
staflations and fixtures listed below will be devoted 
to h. exploration projeot. No rehabilitation or 
repairs are necessary. 


•	 '1. Electrlo.power, connected. 



2. IYeehone, connected. 


5. Water, more than adequate from •	 mine drainage. 


• 4. Cariboushaft 5'X 15' oztside dimen-
elan from 500 to 920 Level, and 5' X 10' 
from the 20 to the 1040 Level. 


•	 . Idaho Adit Tunnel on the 500 Level. It is 
electrically lighted and. equippod with 
30'potmd, 24-inch gauge rai1wa track, and 
ditch to drain the water pumped front the 
bottom of the Caribou. shaft. 


kuildthgs$ 


'Compressor house houning eompresaor, shop, 
stores, and change room, 


-
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i sd4ttion*1 tseiltttes, buildings oz 
fixtu.s to ba tntal1,t, pu?ad 01 ereeted.
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7.	 (a)	 Tobs.n.&* 'sons 


7.	 (b)	 o be pwebaas 


.ining ,5Q'0 
Cil*, $h&ws wzee,


500 
8p 


LOWer' a, S li.?, Moti.	 , . .	 ,....
1,000 


600 
,5OO 


1 Roi*t, 4otxb1	 th' 
15O0toot4eptb....41....e.....e 6,000 


B Mine care, 'Jaz'd, Z18, 
16 oui. ft •	 $*00/,a... .. .•..,, ,800 


4 Jac	 ancr', ior L-57, 
55 lb. t8O0 


4 Drifters, 2 th. Jo 975/*., .. as a a, . , 	 a a a a	 * e * a. 3 900 
4 3toper*, Jo7 519,


3,200 
•.	 bouts, air motor, 


5001 3 	 eapai •t7..4..	 ,.,......,. 1,000 


7.	 (e)	 o be tunt*hed by op*z's.tor


Monthly 


S•torag* battery 1oOmottve.,.4...,..... $ 5,000 $	 65 
Adeqzate fleet lton	 aa en 


600 Leiel, 20 cars 4 4100/ea. .,....	 2,000 
.. 


iickk1up	 1,500 30 
.otat QflSOOIZØVCI.440a..a*,.ssS5*ss*•	 1,000 35 
Puapon9BOLevel..,..................	 1500 30 
Mine transit and 


misc,	 600 10
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$0	 boz 


sine spe	 * 800/mo. 


.400/mo. 


,p O.oiogist.,,. ..e. . 	 . .. .... . .. . 4	 400/mo.: 


.	 1.50/*o..



2 $ttpeS.*or* (shift. bossø*)........,.,


•	 2/hi',, 


$ MucIcera,,, '' •'*, 	 •.	 .	 . s, . . .	 2/br. 


4	 2/hr, 


i.75/h. 
2. 3uz'ra,e, *aa., , o • ,. ..*	 .. .	 1,75/brie 


c't :	 1'







•	 .	
.	 DMA Form •	


}P103 
Revjsøct June, ;j 


9.	 ______


....	 . ,	 ...,,	 . .., •	 8,760 


•	 DztU 6,000 


• 6600 


600	 Pip,	 iz'-1ire, 3
• 450 


2,100 1 	 jp,,
940 


2,100'	 i2 


• 300' Ptp., •w&tr'.]ins, 2?
eo 


330 • .• 


•	 .	 1,00' ?ip, wtz-1ine	 1
275 


•	 2,100' Venti1atGn ptpa, 
galv&niz,d, 


•	 •. 1,260. 
•	 850 Power cab1es	 3	 •. 


•	 •oortdueto, size 480 
1,000' ?wer cable, 600	 . 


. 3 .	 oneo	 size •50 
E*n4toc :is *nd z*isøeUaneotz 


suppUeM, 2 i,a	 supp1y.,..,,..0,, Q.0QQ 


•	 Ot*1.


18 .'. 


*	 *,	
:.••-.•


Li& 
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U.	 "At the	 8enttm,, the Caribou mine is op.r* 
ting. Two developm.nt projects are underway; 


(a) Drifting n the west 3ide of the mine	 the 
1040 and 920 Levels to develop Silver-leadinc ore 
badies. This Work is being financed by the mining and 
milling of ore eoountered in the de'.lopaent headings 
and by some stoping on the 1040 Layel. 


(b) Th applicant has contrcte4 with the U. S. 
Atomic Enørgy Contaission to do certain exploration work 
in the radioactive section of the i*ine on and above the 
1040 Level, onl r , At this time, the 740 Level is being 
rehabilitated so that the AEC progran may be resumed, 


It is the intention of the applIcant to conduct 
the DMA program herein proposed without irzterferring 
with the acove two projeots. It the above projects 
are continuing eontsmporaneouly with the DMA program, 
then the general mine expense, such as supervision, 
engineering, geology, bookk.epA hoisting front the 
1040 Level, 500 Level tramming, and power will be pro-
portioned to the individual projects, thus rdoing the 
unit cost of the DMA project front the estimate pre-
sented horein,


-20-


Ct[t 
SILVER NINES, 9,







• 1rm MI103


	


Efl.TATES DEPARTMENT OF THE INTERIL?	 Budget Bureau No. 42—R1035.1. 
(Revised June 1951)	 UNIT 


LNSE MINERALS, ADMINISTRATION	 .. 


MF-103 Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Applicant 


APPLICATION FOR AID FOR • AN	 Docket No. 


EXPLORATION PROJECT PURSUANT TO	 Metal or Mineral 
Date Received 4 ' 


MINERAL ORDER 5, UNDER	 S 	 ' 


•	 ,	 Amount. $ 
DEFENSE PRODUCTION ACT OF 1950 	 Participation (Government %) 


PConsolidated Caribou	 . .	 .	 .	 •, Name and 


-	 Silvàr Mines, Inc.	 0 	


, 	 address of 


.1406 Pearl Street 
Boulder,. Colorado	 .	 '	 . 


zF	 Date	 1Irci2O,192__ 
2J


Aid for an 
If you have already filed MF-100 give date filed SOPtL.19p1951 , type of assistance requested exploation 


project 
DMA Docket Number (if available) ' DMk	 j987,i--------. 


I'	 St1ttt Nimhp,i	 _ 9.çQ 


Supplement to ou Application 'for. Aid dated January 7.,' 1952. 
INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit fourscopies' each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have 'previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procure 
ment contracts, etc.) and DMA Docket Number, if available, 
When a question is inapplicable it s1u,uld be so stated in the 
form. Additional sheets should be attached in answering any 
questions or in supplying additional infprmation. IF YOU 
CANNOT ANSWER A QUESTION; SO STATE. 


1. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property.	 ,	 ,	 S 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above. in.which the' exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or1 to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach:. 
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 	 '	 .	
0 	 • 	 • 	 S 	 ' 	 • 	


' . 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


16-64087-2
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The information requeste questions 3, 4, 5, 6, 7, 8, and 9 below shoulanswered specifically and in detail, as this 
information will be attached to and incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A co b' ACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 	 H.. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to com plete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed exploration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


• 5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures witi a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 	 4	 -. 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, jnsi ailed; or ereçte .&byyou, with the esti-
mated cost of each item. 	 - 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) - Purchased -	 -	 - 


(c) 1urnishêd byyou 


with the rental, purchase price, or depreciationnf each item, as the case may be; to be charged as a-cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to bepaid to each. -	 • -	 -	 - 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 	 - 


10. (a) How much areyou prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec 9 Of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 


The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-
tained in this form and accompanying papers,is correct and complete to the best of their knowledge and belief. 


Consolidated . Caribou 
iLvèMjxié	 By - -.	 -	 :	 -	 (ame. of company). 	 (Signature of authorized official) 


Donaid . M. Nelson 


March 20, 1952
	


Ped* 
(Date)	 - -	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction. 


• ,.-	 ...	 .	 -	 -	 U. S. GOVERNMENT PRINTING OFFICE 	 16-64067-2	 . •
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Maroh . 20, 3.952 


Døfenaø Minerals Ixploration Admistratton 
Rare and Misc. Metals Division 
WMabtxr4gton 25,D. C. 


Qenttent	 S 


With etertree to our. Application dated Jaüuary7, 3.952, 
in htobwe applied for aid to ezplor3 horizons below the 
1040 level of the Oaribou Mine for waniu*, we wish to 
aupp3.esent said appitoation	 conducting a diamond drilling 
pPogram on the 3.040 level, preliminary to carrying out the 
sinking, crosscttttng, raising and drilling progrsa as pro-
posed in our original application, to teat the Radiva and 
No Na,: veins at Yarioiie depths beIw the 3040 3.evs.3.. 
We herewith enclose a plan of the 1040 level at tb.s Caribou 
Mine showing proposed 1ooattons of holes totaling 20,000 
feet. The inclination, d•p4t4 and objectives of the proposed 
boles are tabulated as follows i


-,--A-----. 


•	 .1	 •. 1fl4043 
3.040-34 


3. l040-35 
I 1040'38 
3. 3.C40.3'V 
.1. 1040-30 


3.04G-39 
2 1040-40 


• 3; 3.040-43. 
3 3.040-42 
S 1040'.43 
.3 3.040-44 
$ 1040-45 
3, 1040.46 
3 1040-47' 


1040..40


.62 700 
•4G . .550" 
.62,


•
750' 


-46 600 
-62 800 
-46 650 


0 'p00 
0 'YOo 


.30 450 
-80 SOt) 
-45' 880 
-30 450 
-50 500 
.65 680 


0 700 
-30 or 40 650


?tth b1ow 
M 


.500 


	


• 350'	 ..	 S 


S 	


: .'• ... , 


	


•3 q	 ••	 S 


	


.500	 • 	


5 • 


	


580	
5 


lxpZoratory 
exploratory 


350 


	


880	 5 


'.200' ' 


350 
550 
zploratoz'y 


Exploratory 


S 	 , :, 	 ':i	 8D 
j7 t	 ttC 







DrLU .: Bole 
Nc• 


41040.49 
•	 .4 .	 , 1040-50 


•	 ..'	 4	 : 104O51 
4 10d0-52 
4 1040-53 
4 1040 


•	 5	 . . 1040-55 
S	 •. 1040"58 
& .1040-57 
5 1040.58 
'5' IC40-59 
S 1040-10 


•	 • '1040-61' 
5 1040-62 


1040-63 
5	 .	 . 
5 • H1040-65 


ota1.


Depth 
1' : __ 
-32 300 


400 
-27 300 
-46 425. • .	 300 
-46 425 
"44 .	 '.6.50 
'-63 .800 
-40 650 
-47 800 


850 
-47 600 


700 
' 0 '. 700 
0'., 700: 


'700 
-w--• i1go 


20,'ØGQ


•M Joz'm 


R.vi*e4 Jun., 1951 


P.kt	 help! 
No Na fladtu* 


iZ4J 


135 
270 
135	 • 
270',. 
.135 


.270	 • 
165	 •	 • • .270 
210	 •	 • 550 


'.140 
iso.	 • 460 
140 350 
180	 • 460 
zp1ratozy 
xp1oratory 


Ez1oz'atory 
ELOz'atory 
zp1oratory


The fo1.owing drifting . and crosscutting are propoeed to 
establish, drill staticna 3, .4 and 5* 


ttion Nq. - )tr1tt northeast from 14Q.1$ n 
•	 '	 ye	 a distance of 1:10' feet. 


•fiOf -'Extend 1040-D1 n.orthea.t a die-
tarice Of 180 feet along the No 


•	 Namó v!ein. 


•	 No.J • Crosscut due north from Station 
'No. 4 a distancø of 205 test. 


total drifting and crosscutting: • 495 feet.. 


stimated tie.: DrU'ting and crosscutting can pz'ocsed while 
drilling bagin in 3tstious 1, 2 and 3. Hence, &seU*-
ing two machines operating on two shifts per day, es 
tmate4 time is f . , Qitha. 


•etirnate4 oost.$. 


Drifting and orissout.ting 
495 test *30.00/ft. 


Diamond dri.lig 
20,000 Lest . 8.00/tt, 


• Total cost of program 
preXirninary to sinking 


(Contjntø4 on page 3)


• •	 14,850 


• •	 r0ii0qQ.
:	 ::: 


l$4,85o
aEJ, 


-2-' 







M4 Porm 


Revised June, 1981 


(Oortttnu.4	 .• 


otaI oot øtprogram 
tainary to sinking	 134,850 


Ot f 
program	 261 .'750 


	


Tta3. cost of combined	 • 396,800

programs 


It is wderetood that, it reu1tø obtained prior to comple-
tion of the preltminarl program warrant the atnk.ng prograt, 
then th. preliminary program may- be curtailed or discontinued 


•	 in faior of an iume4iate beginning of the atnkthg program. 


OUr3 VGZ7 t*'Uly-, 
•	 • •	 C0NS0IS1DJTD Oi0tY 


SLV1RMXNES, 110. 


aL 


Donald M. •e1son, i3resd.nt 


c•!1	 toø 
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Forn?MF-103	 UNI	 STATES DEPARTMENT OF THE INT 10R	 Budget Bureau No. 42—R1035.1. 
(Revd June 1951)


FENSE MINERALS , ADMINISTRATIO 


MF-103 Should Be Filed With General Technical Data Form Ml-100 


Not To Be Filled in by Applicant 


APPLICATION, FOR AID FOR AN	 Docket No. 


EXPLORATION. PROJECT PURSUANT TO	 Metal or Mineral 
Date Received J2J 


MINERAL ORDER 5, UNDER' 	 - 
Amount$_................................................ 


.)iENSE PRODUCTION ACT OF 1950 	 PttionGvernment%) 


'l 


cI	 r' 
L '	 0	 Name and 
L:.	 Consolidated Caribou	 .	 .	 -	 address of 


ti _ -.	 Shyer Mines, Inc. 
1406 rearltreet 
Boulder, Colorado	 Date flUar7,152 


.H	 —)


A4.id £ or an 
you have àheadled MF-100, give date filed	 type of assistance requested ,exploa,.tion----


project. 
DMA Docket Number (if available) 	 ----


erialization 1 umber JI	 2359	 .	 - 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have previously filed MF-100, it is not necessary to file it 
again. However, you should indicate in space provided above 
the type of assistance previously applied for (loans, procurè. 
ment contracts, etc.) and DMA Docket Number, if available, 
When a question is inapplicable it should be so stated in the 
form. Additional sheets should be attached in.answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 	 . 


1. (a) Give a description of the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property. 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under which 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above.in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the' interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


16-64007-2







The information requested in uestions 3, 4, 5, 6, 7, 8, and 9 below should be swered specifically and in detail, as tMs 
information will be attached to'nd incorporated as part of the Exploration Project Contract, if such contract is entered into 
with you by the Government. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed expkrratiQn uork as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or rqpairs to put into useful and operable condition. 	 - 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, or erected by you, with the esti-
mated cost of each item. 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased	 - 


(c) Furnished by you	 - 


with the rental, purchase price, or depreciation of each item, as the case may be, to be charged as a cast of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbers and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, ancL any -other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient tO pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


Consolidated Caribou
By ------


Donald L Nelson 


Janr7l------------------------------------------------------Pjdt 
(Date)	 (Title) 


• Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


U. S. GOVERNMENT PRINTING OFVICE	 16-64067-2
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A *Ra4j.*jytty .r tie C*riboiz Mjne* 


•	 Z1Zibtt 3 ?sge troz Wkin.r.iotG*i Stttii* ø,t 
, tJ • S • A	 ijaie Ia*flr 


COi**iiQ*, J1y 1, 195G. 


xhibit C A*s*y $stiun	 ,	 MJa*. 


Seg j	 1040 


ztU4t I Aat*y ?zu, U40	 siibs.	 tns. 


r	
xbibi1 F 1O11 &n4 1O4-2,	 *z'ibo 


Jtzhb1t 0 A*aay ?lau	 t	 2O i.m1, c*r1b.0 Mt,. 


ztitbit 1 As.a	 .bX€m .t O40 LmI, 5.ci	 L 
Carjbet *n. 


J aM YjgC	 ?,ej,t1.on $j 
Ipsi1su 


axhibjW A **4 B attc.1. tt *11 *pp1t*tn. 


xkibit	 C	 J	 pekøt.
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R&vtssd JUAC, 191 


A?ILL1 Lt d) Pvk N 
R)H1rI 1JtA	 }LUt}fl L'0



MXIRA. OIER b, UNJ 
1J	 RO)UNO1i 4	 OR 95O 


1. (a)


A lei*1 deseripfton ot the real property 
is given in 1. (.4), The area t be explored11 
onsiats at a part et the operaUng C$rtbou 


*tzae.


The C'j	 nitna oonsists at a three. 
OO*p*x'tmeut tnelthed shaft, ret ehtng an tn 
aimed 4*pth ot 1040 t..t, with an outstde 
di*s**iot ot 5 X 15'. The theft is equipped 
with an leatz'te hiat at the 600 Level and is 
not in use above the 500 L y j • i.* Is are 
.stablt*h.e below the ÔO Lv,I at 530, 600 
740, 800, p20, 980, an4 1040 It is ooianeoted 
to the surtaae on t4e S00 iev,I by a 
long tx't*aspot*tion tunnel. This tunnel, fzaUed the Idaho ?a.l, is ,l,etricaliy lighted and 
etaipp.d with 30pound, 4-inoh gauge railway 
trao*, a ditela to drain the water pa.d troi 
the Uariboz shaft, and an *dquate fleet of ore 
•ars and stO'ag. battery iocosotiy.. 


• The portal ckt the ld*bo ?unnel is protected 
by a snow abet. A4Je4nt to the portal is a 
72' R8'	 ]4t sestetning the eo*pree sor 
reo*, shop, $tae add ohans roo*o Aeyond the 
portal or tI *dge et the du is a building 
hoiL*iizg a aorttng bait and or. bins. 


Qa*sd air is generated by 3 aoaprea 
sors 4rtve* by .t,otrto motors with a total of 
250 I .? * fnri*hing 100 o f.m. at a pr, s cur. 
of 105 ibm, per •, in (Ilavation approxt 
mat.ly 10,00* feet,) 


The property is also equipped with drills, 
toocasortes and small tools, trucks, ste.


COi!ATD CA3Ct

s:	 ;::, rc. 
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I	 . 
£4A Yorut 


(evid Au3s, 1951 


1 ( ,b) Th &pp1iont is th*aoe ownez' ot th*po 
pexy *nd s11. .qtiip*ent wz th* pre*iss. TitI, 
to tb* opz't t inured. 


1. (a)


U.s, St*r'vey 


Cir'jbqu. Lød.. . ,	 S •	 •	 •1 ••	 *	 57 
78 


oUøi	 7? 
91. 
93 


oorro	 104 
108 


C.:Lwibia Lo4*. . ., ., ,	 •	 . 4. * . 110	 16? 
pena	 188 


683 
Poo*an	 49 


854 
680 


• a.ittornia	 20485 
Nortit ax1k	 20483 


20483 
AU loo*t.d in 3*otioz*	 rd 8 , IS., R. 73 .



at the 6th. .U. 
• 1	 (a) )Iote (I)	 .aa retirr,4 to by 1. (*) and 


• (b) *Z* the i*se. 
1. (c)	 te (2) ?te rear sn* praouil property own.a 


by the *p*n eozLstftuting all ot 
the tizsd siuts exoøpt e,rt*tz% Atz'ttt-


e*4 fi**ure, is mzbj*at to a 
tr*st seswthg a *ete payable 


to a eto*kh.oldez" in the a*etutt *t 
aoo,000,.00. 


2, (a)	 ihien4e is the mizr*l xpeCed to 
•	 b*


LVi
UUL
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Rvi.ed Jj:',, 1951 


2. (b)	 1o1aa 


in eptenbr, 1943, an extensive ezpior'atton 
pzogram wa ind,i't&ken roi' ux'*nlum depoalts. On. 
of the first st,p8 in thts p'orani w to aornj>tie 
* list of pub1thsd a000unts of rn'sntum depostt, 
?he Ut.r*tu's at tst tire as4e note of the on" 
•zr!snoe of pitohblsnde st sev*rel ?1&O,a in the 


t*xg* of the Co1o'*cio Roo Mountains, 
Theie 000urrences lie in reion ext adin tx'om 
Jsaes town, oU4ez (ountj, Qolorado, t 
(leer aek ounty, iora4o, e ditanos of 27 


This section of the zont. Ztano is noted 
for' Us o4ation ot o14, silver, tluoz's&r, 
tungsten, op)er, les41 and sine, as weU as 
uraxiiu*,


t'Az4 1ktA°. 
A •io•sez' abwll or thia region rouht to light 


a si3ser ainin diatriob known as Caribou ii11 where 
a r'oup of mines er's reported to have produced over 
?BOQO A,QOO in silver, l&rg.ly in the period betwoen 
1Øt and 194,	 oloas aaeooiatton of pttob'

blends and silver is weU4cnown. Geological 1ttera 
tur. usuaU refers to tnø or. u b.&rtflg veins at the 
wU"knoim rn'antum districts of Great Bear L&k,, 
Canada, *nd Jo*chi*athsl, Ci*ohosloy*kia, as sflvsr 
pttchbl.ude veins, Silver is also an important by-
product in the pr'oduotion of uranium trore the 
ptehb1*z4e deposits at Shinkolobw., eltsn Congo, 


•


	


	
after studying the regional geology of the 



J*ssstown4aawmon area, it beeaae ap,*rertt that the 
geological setting of the Oaribot hill district was 
most taor'ablø for the occurrence of pttchblsnde. 
¶tt. majority at the rock .typss of the re4on are 
mst&sor'pboasd s,4iasnts an4 gz'&nittc tntr'ua&v,s of 
pr.'.C**brian age. The Caribou veins ocotu' in a 


4ium-gr*ins4 qusx'tz monzonite stocu that is be-
lisvød to bø of erfl*ry (?) *ga The silver-
pitoh4ende v.ins of the Cont*ct mine at 


*r Lak 000ur in a. m.ttu*grainett granodior it. 
of a.proztaatejy the ss* a is,, texture and 


mineral oo*poaition, The etmi rity of the geology 
of the two regioz.s is striking. (rh, only nottoe 
able differenc. is in the lack of nickel and 
cobalt atneraUsatton at Caribou, which is 
lent at Gr',a.t .*r Lake 


•	 3 _	 •TT







DMA form 


R.ilssd Jw., l9l 


2. tb) U,oloto1 t,aturss (Un't,) 


hø •a*inat Lou of th* surface at tb* Cathou 
'fLU r**t was r.w*rd.d with tas dis4ovexy of pitah 
bleru)m in vein atGri*&l or the Cribot Mine tmp. 


5jjjboi Jqj oai 


The Oar' tbou athe i*n mueb of the adjaoent ground 
$Ø]&5 q.th'ed tOI' t.hC applicant, and, **U'll iti 1947, 
waric began in r.babilttattug *nd d atertng tbe old 
isins workings, 1$ the wate? was owez'ed, * systema 
tie search was m*d. for pitabblende. The r*dio-
ott,itr of the ol stopes and drifts was measured 


with a Ceier'-Mu,l1er oount.r. Normal sotivity was 
•neoutter.4 on the eu'tae* and down to the 300 £mvel. 


the 360 Le,,l * small "high" was noted with a 
ing of alaiaet twice the normal background. The 4P0, 
470, and 0O £ev,la were negative. tae 530 L.l 
r,gtstered noticeably aoie th. normal background, 
bitt not of sufficient intensity to expect * visible 
occtn'rerace of pttchblsnd.. The 600, 670, 740, 800, 
*nd 880 L.ys1, were found to be negative again. The 
920 Imv.1 gaits a mildly higher coixnt until *lmost to 
the northeast •nd of the drttt, Her. it jumped sud' 


to 3 ties the normal count. 


Not until the botto level of the mine was 
tivaUy dewatsred did the tnstrment dteot intense 
radioactivity and did ttehblsn4* make its *pp.*r. 
ane. The importance of this discourse is in the 
tact that radioactive anomalies were found at 300, 
80, 920, and finally, at 1040 feet itertisally below 
the surfac. in av.z'increaaing tntsnstty. This 
logically le*Js one to omsider the ossibtliti.s 
that pttcb.bl*nde may be found in inar.*sirig coneen-
tration below tsz. 1040 i1.,ø1. £tt**b.ed as Exhibit A is 
a copy of a more detailed aocomt of the "R*ti.ctivtty 
of the Caribou sine", by G. C, Rjd.1*nd. (Mintug 
gineer'ing, Vol. 17, January, 1980, A,I.M.H. Trans. 
actions), 


•	 1itakibiende occurs on the 1040 £iev'el in a oonttnu.0 
ous black seam I o 18 inabes wide which appears 48 
feet southwest of the Junction of the Ito Nama and 
Radium veins, 1040 L'ev*1 4 The b1ok streak follows 
the footwall of the ore to the junction, than the cen'. 
tsr of the ft*diu vein for an additional 110 feet. 
This black material is radioactive and tnt,ns4ly so at 
places, It is triable and has an earthy luster and 
readily stains the fingers when handled.. Veinlet5 


u 4	 S 	 1TD Ci1EU 
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Revised Jun., X93I 


. (b) •Oeo1øio&1. teAtw*a (Qort't.) 


in easily akatez.d, b1ek, vitreous, cai1ofor 
ter*i part o ts dark streak, and aI,ns, 


sperite, ruy silver and oollotora pp'it, are also 
readily idtitiatls. 


•


	


	 A detailed i ralGgtss3. demtptton is given in 
a z'.port by arold 1) r'tght (Mineralogical Studies 
ot Uraninite nd Uz"aninite-bsaring Deposits, July 1, 
1949 - Jm. 30, 1950j Ra Mat,risla Q9srstion 
U, . Atoio energy oisstoi, P. 0. lox ZO, 
trk 2$, New york, July 1, 19$0), wtüoz r•ads in 
part	 toUoirez 


1wo vartettea ot usnintte ooei*r in the Our-i-
bou ore, One ot th.• is a den.,, bard 
bIaCk material itt pitehy luster, *btI, 
the other is * aott, uue-grsin.d, dull-
lustered, porous material wbiet coats fraotux'es 
and open vuga, and in sOme place a appears 
to psde intø th luatruus mat.ria1, be 
herd v*rt.ty skows varytn.g degrees of lus 
tar and harnes*, Ioth vari•tts con$*ta 


of pyrit and lesser aisounts of 
other siXpht4ss, Under the aierouope the 


stus iz'ant*,tt. sl*o.t always shows the 
colItora strusiww whib oharaot.rt sea the 
*atrts1 described trom other localities, as 


sear &aks, Jo* ohta. thaI, and *tsnga. 
tati*Uy arranged	 *turea, so*e tilled 
with r	 ate ao**on in the botryotd*l mae. 

terial. /Ithgh the har4ne.s of ursutnit. 
is given as	 •mn the *hizst$ variety of 
Cart ho upaninite es be scratched (with 
tiftieulty, suggesting that this material 


•	 • •	 hAs undergone oxidation sine. its depasttion. 
(A more ccplete photostat Oopy of the description is 
attached to this application as Exhibit B,) 


The toUowtng table shows assay results of chari-
nel asap1e taken along the vein in this area. Please 
note that a 3-foot round was taken out of the back 
of the drift tc freshen-up the .zposure and acme of 
the seeples were taken lu feet above the track in-' 
stead of 7 t..t (the original back). Alao addittoasi 
exploratory stoptn, raised tb. back to 1? feet *bov* 
the track and supl.* fr this horizon are also 
included. (See also Assay Section 1040 Level, Sectirn D, 
Exhjbjt H.)
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•	 a.	 ( O.o1oi.eaj (c&t,). 


Appr'ox. 


from the 
0Mribo1 


b*ft *14th UOg 


ISU 405 10 39 0.08 
1322 40? 3.0 10 0.34 •	 448 410 7 72 Ni]. 
1310 415 10 31 042 
121 417 3.0 19 0.30 


447 420 7 72 Nt]. 
•	 1306 425	 ,. 10 6 0.2? 


3.520 4* 10 18 0.34 
440 428 •	 7 4 Nil 


439 432 7 3.2 Nil 
3.50? •. 43$ 10 0.34 •	 1319 455 10 3.9 0.24 


438 437 7 14 
•	 3,300 445 17 36 0,20 


1318 446 3.7 3.8 0.34 
437 450	 . I 10 


1509 455 17 32 0J4 3.317 455 17 3.8 0.38 
1315 465 1? 15 0,4.3 •	 .	 456 473 7 18 0,05 
1260 .480 10 4 0,34 
1316 480 3.0 18 0,34 
1501 480 1? 35 0.24 
1266 485 10 15 0.24 
145? 40 7 12 0.37 
3.26? 490 10 15. 0.19 


•	 1302 490 .	 3.7 36 0,19 
•	 3.X4 490 17 16 0.38 


1269 495 10 8 0.52 
145b 500 7 55 
1271 bOO 10 16 7 • 58 
1303 
153.3


500 
500


17 
3.?


57 
24


0.15 
3,15' 


1270 bOS 3.0 3.2 0.67 
434 510 7 35 Nil 


3.304 53.0 3.7 38 0.54 
•	 1312 610 17	 • .18 0.48 


435 520 7 12 Nil 
1505 520 •	 3.7 •	 6 •	 . 0.68 


• •
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$*mple 


1130 
1S40 
139. 
1338 
1337 
135S 
1333 
1329 
1114 
1101 
1315 
1305 
1260


1j a taxies



!rack 


U3 
101 


89 
80 
70 
z9 
5. 


..47 
39 
27 
18 


8


Width 


48 
48 
54 
50 


4 
48 
48 
24. 


•48 
.4 
37 
8.


0.02 
0.08 
0.05 
0.06 
0.06 
0.07 


0.08 


0.02 / 
0.16 
0.52 ) 


2. (b) Geoiogtoal features (C!t.) 


jb*equent DyØiQSAt 


a45 oatiy 


Thø app1ieat tip t drove a ajI(104G.L). froz 
the 1040 L,evel to th 920 L.v*1 (see Aesay Seeti6ri 
"A", Ezbflt C) on the pttohb1.nde-b*s'ing ore. 
Pitchb1øn4 coAtiJflLØ4 th important conø.ntz'atto in 
the raise or 43 t.et abave the 1040 Leve1. Cha,1 
aaaies in the rai.e show the fo11owi	 aium 
vaiuest 


Thi	 wa followed b> the striking of a 
winze most direofly below the rates to the 1140 
Level (Assy SOttO	 Ixhibtt C).	 . Rdi 
arid ø Name etna were opened by 182 feet of d*'U't 
ing on the 1140 Level (St. A*a*y Plan of the 1140 
Imcrel, BXIIibLt 1). uranium was encountered in the 
winzo in eosroia1 qt*ntities to a depth ©t 22 feet 
below the 1040 Leysi and ui'*niva v*1ias were en 
countered in	 aae vein,, 1140'4) drift, 


Under oonraet with the U. S. Atomic Energy 
Commission, the appitcant *ubseqa.ittly extended the 
1040	 and 920'.D* drifts east on the Radium vein, 


-
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2.	 b) Geological featurea (Con't.) 


fez' distances of 3Q and 260 t*ot, respectively, and 
both headings encountered pitehblende (1Lan of l040 
Dl and 1)2, 1xhibit 1 arid Assay 1au of 920 Level, 
Xhibit GJ, 


linal].y, und.r contract with the U 8. Ateió 
nergy Conssion, a seoon raise (558) was driven 


up 8 toot above trac1 £ro the 1040 L.v.1 at a point 
240 feet east of the l0404 rias, on the ia4tu vein 
and the following uranium values were obtained in 
channel sap1eo &esay Section D1, Exhtbtt La); 


Distance boy 
Track	 • width 


_____________	 (inches)	 ____ 


•	 83	 10	 0.08 
78	 8	 0.17 
TO	 10.	 034 
64	 •	 .0.05 


•	 55	 •	 10	 ..	 0.73 
40	 16	 0.10 •	
18	 12••	 096 


In each of theae projects,' pitchblorkde baa been 
encountered, and the zone in which it occurs in the 
adiwi and No Name veins may now be said to extend 


vertically for 300 feet and borionta11y for 360 
test. Th. continuous highgrade section at the 
1040 Leyel aay be said to have a proven horizontal 
length of 115 feet arid a vertical distance of 65 
feet, with a width varying fro inches to 4 feet, 
A second continuous section of importance appears to 
be developing in the 558 raise. It now has a verti 
cal height of 83 test and wIdths from 8 to 16 inches. 


xc io?roie 
•	 The applicant ncw desires to explore the RadIum 


and No	 veins on newly-'estabjisbed 1290, 1440, and 
1590 Levels at depths of 250, 400, and 550 fetre 
apectively (exhibit J), below the 1040 L.y.1 (the bet. 
torn of the Caribou shaft). The reasons for e7peoting 
to find commercial occurrences of pitchblende are 
summarized heret. 


• 
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. (b O,ologtoal r,&ur.s (Oo't..) 


1. The '*tona1 geoiogie*1 catting ik.s 
the Q*L'tbou ItX1 ares a ott logioti plaoø for the 
occurrne of urenium. 


'2. Pttottj.nda has been found in sash 
coerota1 bodies in the adim and lo L&a. vin 
of the Oaribou mine, and subsequent dev,iopaemt on 
andibove 'the 1140 Imva1 has shown the deposits to 
occu' over more extensive seottens of the veins tb*n 
to the extent of the original showings. Th next, 
loicsl itep is to explore the ground below the 
1140 Level.


,. 'itchb1en4e, the prt*ary form of 
t*rsntum deposition, thsoreti,alIy, is depoetted by 
hot, aqueous, assen4ing s4luttons. The occurrenoes 
øn and above the L140 £4101 of the Oar ibou mine have 
tb charaotristios of atrg the uppermost frin.s 
of such upward .z$.ncting depositions. ,ne., 
larger, isore tgh3.y aoncentrats4 uraniws deposits 
ressonab1y may be •xp.oted blow the bottom levels 
of the Cartbo mine, 


4. Móh rsdtoaet.tv* enomally, or rdio' 
aetiva 000nrren*e, #S* found to be suae.utvely 1ar 
gOZ' and more tntaflae as depth is gained in the Ocribou 
workings. anoe, at Least to the 1040 LeveL, the 
radioactivity of the dapostts is ever irtoreasing, 


, In similar silver-pttchblende v•ina in 
other' distrists pttohblertds h*a bean found to ini-
prov, with depth, I!*o examples may be ottedi 


a. At the 1dorado mine, Great 3*r' take, 
Canada, the lo. vein began at the stu'tee with 
silver in preond*rano., although piehblsnde was pro-
nønt. 31ow the 500-foot l.v.i, the vain has prodnoed 
almost no silver, whereas pitohbl.ndo ore bodies have 
been mined to more than 1,000 feet below the surf*øe. 
In the No. I vein, little or' no pitshblends is visible 
at the sw'tac, yet the vein be**ae the main producer 
below 11000 teat in depth. 


b. At the werner mine, Joaobt*sthet, 
**ohoslovekta, pitehbl.nde was encountered in only 


small quantities in the upper levels, below 262 
asters it appeared 'in Lnøas.tng quantitXec, and 


-9-


, ;c







S 
.	 DNJrtoz*$L 


.	 .	 .	 eti*d	 1951 


2, (b	 óøiiiol £.ures. (don't.) 


below 37t	 t)r it ornø ttie *rLi va1ubis oon 
atituett of t)ie uz'e. 1t on1 in the •rne mine, 
but in the distz'iib s M whols, urani tends to 
jnax'ease with depth 


8. .Lxi two vo&o.tve silVQz' mines, as in 
1, t*riboi mine, itohlende aa been found in the 
3oser levels.	 the Zu kiine uine, Qosur tt'A3,.n, 
Jistriot, I4&ho, n,o trace of pit otLblents was found 
until the 3100 14v01 (0o feet below the surface) was 
rsaoed It is reported to 000ur in a zone b*tweeu 
the l00 nd 3700 Level. In the Jo teynold* mine, 
Lweon, Colorado, pitohblentie wee not enoountøred 
until the area between the 900 and 1000 Levels was 
opened up (900 feet below t surface),	 e con-






tinuity end tmpzoweent with depth in these mines 
only will be 4aster'mined as the work thps are 4,ep,nd, 
but the point of particular interest is that theaø 
silver mines, like Caribou, encountered pttchbl.nd. 
in their current lowest levels as their silver ores 
were toUowed dowrwsrd, These mines may just be 
roobip4J zoner; cOntM&niXg workable deposits of uranium. 


six r'esone, the applicant believes the pro7ectea tsptb wogram of eplorat1.on is war-
ranLed, In 1948, tb. applioartt's geoloEists, D30 
C C, Ridland and L)r {, i{, ah1stro,*, reoQ*.nded 
th, ti• itiue workin&js be epened and abl5tx'om 
went o fr as tu sari th*t te tuz's of the pro 
perty opeu44 on the *itension of the developaont 
work below e 1040 ivb1 


(*eappilnt would ppreoiate tPt4, 
return of the attabed asa*r naps 
when e	 zW 
for	 .t4,1 


•	 ••••.	 ••
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3,	 (u)• 


____ V	


V 	


V LtL 
tnk	 *rtbott sta:t f00 fset from V 


the 1040 rerei tc	 the 1640
V 


Level.	 O0 tet 120,0O0	 10 


V 	


jQØ	 f	 V shaft	 V V 


• 	 No W*m	 vein • oxi	 Ø	 , 1440.	 V


V 	 V 


V 	 V 


V 	 nd 1S0	 ev,s,	 300 feet •
9,000	 2 


Drift 100 teat, NI	 on the No 4aree 
V 	


vein o	 the 1290, 1440, aM 
$90 L.eve to tb.e fl*cflu 


vein L	 •33Uon ami eonttnue 
•	 n.*ddition1 U)0 feet, on the 


V 	


v.in	 cjo test	 o/tt,,,. 18,000	 2 
• Drift I 4()() t*et	 th* 1L*4t2 • 


vein on the 120 1440 and 
1690 e4sye1e,	 1,200 teøt 


V 8,O00	 V 


xt*ztd d'itt	 on	 . 1ó 
N*ae vein, 1690 Level, N1 to 


•	 •*t&bliib t U*on4 diU 
tMUOn.	 10 teat ,260	 V	 2 


V	
Rjrne 160 tøøt tro* the 19O, 140 


axi4 1590 L.va1,	 40 V 
V


135ØØ	 3 


4iU jØ.i	
• V 


oore	 10,000 feet	 p8/ft..,	 ...,


2?rnonU, 


•.	 (b)


V	 iv	 days	 fter t)t	 1ntu, of the DMA oontract. 


•	 •	 •	 V	 • 
ØV*V	 .	 V	 ,	 V_V 


•	 doVnourrent	 vith -other proJects.	 V.	 • •	 V


ATE	 MIOU 


•	 V	 ••	 •	 •	 •	 ••	 V• V	 •	 •	 •	 •	 OtJEk,	 CtO.	 •







. (b) (Cø't.)


months arter pro3.at is 
start.d.
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MiO3 •34 Jufle, 19$1 


4.


	


	 ap stowin p],an and vertio*1 projeoton ot 
the pr'opQsed .xptoratton work La att*cte4 as 
Ezhibt1 J. 


1ha diamond &rt1Itn pr'og'au le desttied to t,st 
z'rnnd on and belo the deepeat, 1590 Level, 


and is proposed on1 for the 1590 Level. Dia 
mozd	 3in is not proposed fox' tbe I9 of 


44O Løie1*.


$!L;p	 ,
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The Caribou mine is operating and is equipped with 
buildings and some maøhinery. Al]. the facilities, in 
stallations and fixtures listed below will be devoted 
to the exploration project. No rehabilitation or 
repairs are necessary. 


1. Electric power, connected. 


2. elehoue, conneøted. 


3. Water, more than adequate from 
mine drainage. 


4. Caribou shaft 5" X 15' outside dimen 
sion, from 500 to 920 Level, and 5' X 10' 
from the 920 to the 1040 Level. 


5. Idaho Adit unne1 on the 500 Level. It is 
electrically lighted and equipped with 
30-pound, 24-inch gauge railway track, and 
ditch to drain the water pumped from the 
bottom of the Caribou shaft'. 


Buildthgs: 


Compressor house housing compressor, shop, 
stores, and..hage room. 


.1.14_


c'•
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6.	 No *ddttior*1 taetl tties, bu1dinga or 
tiztuee. t be inatfle4, pttrøha5ed or .rectød. 


•	 i•	 ,•.







'S .	 .	 ., 


!IKA ?ori 


Revised June, 95t


i.	 (a.) . 	 bø 


7,	 ()	 ?o be ptucb*se4 


StAking hoist.. ••. 8	 . .,.4 2,,Doo 
0*14., Zht*ve sbee., 


UGk.	 .n4 i*t*c.... ............. 
?up, *., ., *40. • I 4	 *	 4* 4, *	 *0 


6	 Oe'$, 6 LP, Motors*,*..' 44*4 .44


10O0 
e0o 


1t*co i*ckin,g 3,500 
L	 otit, double tLra tor'


øj,000 
8 Mine ear	 Cu.rd, Z-),6, 


16 4Ua t.	 *20Of**.,s.......* 3.J6Q0 
4 Jac	 ier,	 oi L.b!1,


Z600 
4 i*ittexs, 2 in. Jo7 T-300, 


97b/ea. * ,... ,., , .,, ,,	 , 0* 3,900 
4 8opes 1 ,T7 


Qeib. 3,200 
3	 ug.r Lot*ta, sir	 otor, 


500 1	 eapsity.......s......o4.. 1,000 


7.	 (o)	 o b* turihe4 bl op*rator*


MonLy 
,,14u*. 


StO2&ge battery	 coi.tive. .....	 $ 5,000 4	 65 
Adeqt&t. fleet 3to* csra on 


0o £eel, 20 o*i'*	 4100/eM,, ,....	 2000 35 
. ..	 ,•..	 ..•. o .*. o	 .4	 4,000 .	 80 


30 Ptckup	 .1,500 
O.Bt on 500	 2,000 35 


PU*OU98OLOY1,,,,,,.4,4.b,,**.I*, 	 •&00 30 
Mja $j	 4 


t*c.. ins	 nts.,,,,..44...,.....	 800 10


ric 
1f4IJjutR rot. 
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•	 •	 . .	 .	 R.vi*.a.	 t*nø	 195 


a•	 _______________ 


Mine	 p*rintenden.,'4.,.,4,, •* 5Q()/ 


i nineer,, • •.	 ,	 . .•	 .,.	 , 4 . . 400/z*o. 


i 400/mo. 


I 3ookkeep.z, ,	 ,, ,•, , •,	 .44.44*1* 


2 peYisors (ibUt 


3 ktn.ea',	 ,	 • . 4.	 ,,,	 ,, ,.	 4* 2/br', 


•	 : 2/br. 


4. 


4 17/bEr.
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Røvi*ød	 , 1953. 


g.	 ______ 


Jp1ost.s, 4* 4	 9'4 $	 44 * *.* 4*4*4* #4* *• * 


•	 Drj)1 •t.ø 6,000 


'4' • 44 ,,. 4449 0	 4 4* 4**	 ø'ø 4 * 44 6,800 


'800' ?p	 z'.*Iire, 3* 


2,ZOO t 	 j
840 


2,,0Qt	 z'ai,	 2 Tha. 
1,i5/tt,	 t4 down...,..,.,4,,,,,,, 3,678 


600' ?ia., wtt*r..iiu., 2"	 ,	 '
360 


i,ioo' flp
4***#444'*s 330 


.1,00' Eip,. **tøZ*.IIU'L, 1N 


*,200! Yø	 tUo	 ipø, 
garntso4, 6 


8G'/t*..	 44w, 44#*.. * ..	 494 1,280 
eo ?owez' ca'b1es, 


.4UCtD', ails •	 480 


1,000' ?owsr oab1e, 600 y. 0&øG2', 250 
fld4O41$ and ai*.Usn,ou supplies, 2yøa' 	 upp1y4, .	 ..,. 00 


3825O 
•	 • I
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DML Oz'm 


1O3 
aevts.d Jrn., 1951 


(ii 4pp1iGan ti prp4i.4 to tst *,ifl, 
whi i 10% ot tbe øøttmta8 at o th* 
propoud pr'o,*t. 


10, (b) Ts aotm ti *uttLat*nt to p*y appltcsntt* 
tb. •Ostotth projsb. 
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U.	 At the p sent tiz	 the Caribou rntn* ts op,r** 
ting. Wo deve1opent pro jeet5 are undorwayZ 


(a) ' . rtttn In the wøat sIde ot the tne on th 
1040 and 920 Imve1,s to develop si1ver"1ead"stno ore 
b4tes. Thit work is being finanoed by thø wining and 
a1ling ot ore •noeuntu'ed ii the development headthgs 
and by aowe stoping on the 1040 I*ø1 


•	 (b The applicant baa contreotect with the U. ., 
Atoato ner'gy Cowwissisn to do certain exploration work 
in the radioactive seøtton ot the mine on **n4 sbo, the 
1040 L.v.l, only, At this tia. tb* 140 L.v.1 is b*Xng 
zehabtlit*ted so tb*t the £Q progz's* aay be resumed. 


It j: the irtntionot the *ppUesntr to conduct 
the DMa prorsa herein proposed without tnt,rterring 
with the above two oj.e1a. If the above projects 
are continWng ooutemporaneoua3a' With the DK pro'**, 
then the general idne szpense such as supervision, 
engineering, geoLogy, boock.spng. hotating frow the 
1040 Lmye1, 500 Iv1 tratn, an4 power will be pro 
portioned to the indtvitua1 projects, thus redueing the 
unit aest o f the 1)*k project from the estimate pr. 
sent*d herein.
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Radioactivity 


at the Caribou Silver Mine, Boulder County, Colorado 


by G. Carmon Ridland 


A program of exploration for radioactive deposits, conducted in .1945 in the 
well-known mineralized areas of the Front Range, Colorado, was rewarded with the 
discovery of pitchblende in a dump at Caribou Hill. The presence of pitchblende in, 
the silver veins at depth apparently is not expressed as gamma-ray anomalies at.the 


surface. 


Introduction 
Front Range, Colorado: The majority of the rocks 


comprising the Front Range of Colorado are pre-
Cambrian schists, gneisses, and intrusives which 
have been elevated to form part of the Southern 
Rocky Mountain physiographic province. The re-
gion is noted mainly for its production of gold and 
silver, but ores of tungsten, fluorspar, uranium, 
copper, and iron have been worked. • Geological 
literature describes pitchblende and other radio-
active minerals occurring at Jamestown, Boulder 
County; Central City, Gilpin County; and Lawson, 
Clear Creek County (fig. 1). These three adjoining 


G. CARMAN RIDLAND, Member AIME, is a Con-
sulting Geological Engineer, New York, N. Y. 


San Francisco Meeting, February 1949. 
TP 2738 IL. Discussion of this paper (2 copies) may 


be sent to Transactions AIME before Feb. 28, 1950. 
Manuscript received March 30, 1949. 


counties cover most of the highly mineralized sec-
tion of the Front Range which extends from James-
town to Breckenridge. As far as the writer is aware, 
uranium has been found only in the portion north-
east of Lawson. 


Silver Deposits at Caribou Hill: The historic sil-
ver deposits of Caribou Hill, located approximately


half way between Jamestown and Central City, and 
35 miles in a straight line northwest of Denver, ap-
peared particularly intriguing as an area to prospect 
for uranium for the following reasons: here exists 
an isolated group of high-grade silver veins in the 
center of a mining district containing occurrences 
of uranium, and, in two of the well-known uranium 
deposits of the world, those at Great Bear Lake, 
Canada, and Joachimsthal, Czechoslovakia, uranium 
is associated with silver in similar fissure veins. An 
exploration program, conducted in the spring of 
1945, directed special attention to Caribou Hill and 
was rewarded with the discovery of heavy, canary-
yellow stained specimens of pitchblende. 


The veins are confined to shear zones cutting a 
north-south, elongated quartz-monzonite stock of 
Tertiary (?) age lying in the axis of a major anti-
dine, of the Idaho Springs biotite schist, the oldest 
pre-Cambrian formation in the district. The stock 
is one and three-quarter miles long by more than 
a mile wide, and Caribou Hill is approximately at 
its center. 


The ore zones vary in width from a few inches to 
15 ft, and one structure has been traced for a length 
of over 4000 ft. The ore minerals are galena, 
sphalerite, ruby silvej, native silver, chalcopyrite, 
pyrite, and pitchblende. They occur most common-
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ne Jul y August	 Oct. 


Mills 
No.lto9


, Mill 
No.10


Mills 
No.lto 


385 463 379 
50.55 52.44 52.46 
31.85 35.48 31.68 
13.04 15.20 14.00 
9.00 9.74 8,92 


22.04 22.78 20.32 
2.88' 3.68 2.78 
0.43 0.63 0.43 


. 
Where X = tons per hour original feed. 


Y = tons per hour classifier sand. 
a = percentage of minus 100 mesh in ball 


mill discharge. 
b = percentage of thinus 100 mesh, in 


classifier overfidv. 
c = percentage ofrinus 100 mesh in 


classifier sand. 


Ball Loads: No. 10 unit s charged with 75,000 
lb of balls at the beginning çf the test and an effort 
was made to keep mill a erage constant. This 
met with some success, butn several occasions, by 
inspection, ball level was .found to have dropped. 
For the last month's testthe consumption figure 
for the preceding months 4as used as a guide in 
adding balls, and this resu1éd in a very steady ball 
load. From the average lev1, as measured when the 
mill was down, it was ca]i1ated that the average 
load was 72,000 lb. 


Power Figures: The po'r meter on No. 10 unit 


	


was read every morning	 7 a.m. and the power 
consumed for the precedi day calculated. The 
month's figures, the sum b these daily power fig-
ures, corrected for meter 4ror, were used for the 
No. 10 mill. For the mills jITo. 1 to 9, the monthly 
power figures as provide4 by the Electrical De-
partment were used. This'igure was obtained by 
monthly meter readings, in4ead of daily, and was 
subjected lo meter error co4ection. 


Screen Analysis of Bal1fli1l Feed: A typical 
screen analysis of coarse 'èads (feed to all ball 



	


mills) is given in Table I. 	 \ 


Table I. Screen Analy of Coarse Heads 


Screen Size Per Cent 
Plus	 0.525in. 0.4 


0.371 in. , 9.8 
3	 Mesh • 15.2 
4 Y\ 8.3 
6 '.\ 8.6 
8 V\ 5.8 


10 8.9 
14 \ 5.5 
20 \ 4.5 
28 \ 4.3 
35 \ 5.0 
48 2.9 
65 2.9 


100 c\ 4.7 
150 :\ 2.4 
200 2.3 
325 '.1 1.7 


Minus 325 6.8 


100.0


Duration of Test: The investigation was carried 
out over a period of seven months, from June to De-
cember, 1942, inclusive. The Septmber test is not 
included because of the time dowri for lining the 
No. 10 mill, and changing the drive motor. Tests 
for June, July, and August are thought to be less 


Table IL Summary of Test 


Horsepower, 
Per cent -200 mesh in classifier overflow 
Dry tons per ball mill hour 
New tons -200 mesh per ball mill hour 
Kw-hr per dry ton milled 
Kw hr per ton-200 mesh produced 
Grinding balls used in lb per ton 
Liners (gross) used in lb per ton


Table III. Screen Analysis of F. X. Classifier Overflows 
June July. August	 Oct. Nov. Dec. 


Mills	 Mill	 Mills	 ' Mill 
Mesh	 No. I to 9	 No. 10	 No. 1 to 9	 No. 10 


Plus	 65 6.0 4.5 6.4 5.0 
100 14.1 12.9	 ,	 :. 13.3 13.9 
150 15.3 15.3 14.3 15.1 
200 13.8 14.3 13.8 14.3 
325 9.6 10.1	 j : 9.5 9.8 


Minus	 325 41.2 42.9v 42.7 41.9 


.-0;- i-0-; 


Conical	 Cylin-
Trunnion	 drical 
Overflow	 Grate


Average per cent solids in F. X. Classifier t4èrflow	 24.7	 21.9 
Average circulating load, per cent	 420.0	 460.0 
Ball load in mills in short tons	 '	 ;j";	 36.0	 36.0 


accurate as regards power 4igures than those for 
October, November, and D,c, mber, because during 
the former months it was dicovered that the No. 10 
ball mill motor was somewht defective. The sum-
mary of the test is, theref' r ,e, split into two halves 
in Table II and III. 


Observation: (1) To oTthin a comparable grind 
it was necessary to overfio4the F.X. Classifier at 2 
to 3 pct less solids with t1 cylindrical grate mill 
than with the conical trun n overflow mills. 


(2) There appeared to.? little difference with 
regard to ease of operatioñOver1oads on the coni-
cal trunnion overflow milljere reflected immedi-
ately in the sand load on thc1assifier, whereas the' 
cylindrical grate mill oveiaded internally. This 
condition was indicated bydrop in amperage and 
a definite decrease in mill nse 
• (3) From the maintenaçe point of view, the 


cylindrical grate mill was t4uch more difficult to 
inspect, and required more trpe to reline. 


Conclusions: (1) The cylirical grate mill with 
a ball load of 72,000 lb hd4 a one sixth greater 
grinding capacity than a coral trunnion overflow 
mill with the same tonnage of1ls, on Mufulira ore. 


(2) Consumption of grinliig balls was 27 pet 
greater for equal tonnage groid in the cylindrical 
grate miii. 


(3) Consumption of liner s'tel at 0.63 lb per ton 
(gross) was 32 pet higher than for the conical 
trunnion overflow at 0.43 lb pe''on (gross). 


(4) In terms of power cosper ton of finished 
product produced, the cy1indrda1 grate mill re-
quired from 1 to 3 pet more powr than the conical 
trunnion overflow, on Mufulira qi. 


(5) The cylindrical grate mi,i produced about 
2 pet less oversize (plus 100 mefl) than the coni-
cal trunnion overflow, because sie classifier was 


run at a lower den$ty, but at equal 
densities the cy1inthical grate grind 


Nov. Dec.	 was inferior to the' onical trunnion 
overflow. 


9	 No.10 '	 ( 6) Work done by either type of 
- _______	 mill was directly proportional to 


450	 power input. 
(7) Considering power costs ap-


16.32	 proximately equal," the cylindrical 
20.55 ' grate ball mill produced more fin-


ished product at the expense of con-
siderably more steel consumption. 


TRANSACTIONS AIME, VOL. 187, JAN. 1950, MINING ENGINEERING-97 







k


S 
Jorneslew,, 


ii	 0 C / 
•	 BOULDER CO. 


1	 CarIbou Hill 
--	 1	 — 


GILPINCO. 


_)"•• '....o.nsroia; 
.,	 LOWSOn	 , 0 


—	 0	
—...	 • 000v.,1 


0 
- Geo,gZOown 


CLEAR CREEK CO. C-: 
0 
Brec*.nilo'ga


Scale I, MI/es 
0 Lscdv//Is°	 40	 20	 30	 40 


Fig. 1—Index map showing position of some of the 

major mining districts of the Front Range relative to 



Denver, Cob. 


ly, finely and inconspicuously disseminated, in vein 
matter or in the adjacent altered monzonite: Gangue 
minerals are mostly quartz, various colored carbon-
ates, barite, some fluorite, and clay minerals that 
are the alteration products of feldspar and biotite 
of the wall rock. 


An investigation of the mining properties of Cari-
bou Hill . resulted in the consolidation of the old 
Caribou mine property and other, adjacent proper-
ties believed to be important. In 1947, the Consoli-
dated Caribou Silver Mines, Inc., began the rehabil-
itation of the old mine workings. 


Geiger-Muller Survey 
The surface of Caribou Hill and particularly the 


outcrops of the major ore-bearing structures were 
traversed with a Geiger-Muller counter sensitive 
to gamma radiation. As the Caribou mine was un-
watered, the accessible levels and stopes were 
thoroughly traversed with the instrument. At in-
tervals of from 50 to 100 ft, or wherever radio-
activity was suspected, Geiger-Muller counts were 
recorded. The counts were taken for periods of 
from one to ten minutes and expressed as the av-
erage number of impulses per minute. 


Explanation: Experience has shown that the 
count for the instrument used may fluctuat&from 1/2 


to 1 1/2 times the average rate and still be in no way 
influenced by any near concentration of radioactive 
material. Hence, any count between 10 and 29 per 
minute was considered in the normal (N) range; 
from 30 to 47, in the twice normal or 2N range; 
from 48 to 66, in the 3N range, and so on. If an 
average count of below 10 was obtained, it ,was 
considered below normal and designated N/2. Ex-
perience has further shown that, if a radioactive 
element is present in sufficient quantity to be seen 
in its mineral form, or to be detected by ordinary 
chemical analysis, the count, at the place of ex-
posure, is likely to be 5N or higher. 


Normal (or Negative) Activity: The surface (ex-
cept part of the Caribou dump) , and most of the


levels registered no above-normal radioactivity. 
Below-normal Activity: On the 300 level a read-' 


ing of 8 was obtained on one of the veins but, at 
this time, no particular significance is attached to 
this phenomenon. 


Above-normal Activity: Four levels produced 
counts registering above-normal radioactivity, and 
the profiles of the gamma-ray intensities of these 
levels are illustrated in fig. 2. A single count at an 
isolated place on the 360 level ran 34, or 5 above the 
limit of the normal range. A group of counts taken 
on the 530 level ran 27,18, 39, 24, 22, 38, 28, 36, 25; 
and 25 over a length of 220 ft. This is undoubtedly' 
an anomaly, but too mild to indicate a concentration 


-n----................. 
360 LEVEL 


530 LEVEL 


400	 000	 300 


920 LEVEL 


__ I 
/040	 - - 


Fig. 2—Profiles of the gamma-ray intensities on the 
360, 530, 920 and 1040 levels of the Caribou Mine. 


The horizontal scale is in feet and is shown on the diagram. The 
vertical scales are the gamma-ray intensities expressed in the number 
of counts over the normal, background count of the country rock. 
The broken line marked N represents normal intensity. 
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Fig. 3—Low magnifica-






tion micrograph of soft, 

black, colloform radio-






active substance from the

1040 level of the Caribou 



mine. X17. 
The light gray veins are proustite 
and sphalerite, each containing 
blebs of chalcopyrite. 


of radioactive material that could be seen or de-
tected by ordinary chemical analysis. The average 
count on the 920 level is noticeably higher than on 
any of the upper levels, and at the northeast end 
of the drift it begins to climb abruptly to 3N. The 
1040 level is normal in gamma-ray activity except 
for the northeast 350 ft. The intensity of this anom-
aly is sufficient to indicate that a radioactive min-
eral is exposed along approximately 100 ft of this 
drift.


Description of Occurrence 
Ore Body of the 1040 Level: At the northeast end 


of the 1040 level, channel samples, taken at 10 ft 
intervals, reveal an ore body 350 ft long with an 
average width of 4.08 ft and an average grade of 
0.061 oz per ton gold, 18.96 oz per ton silver and 
1.76 pct lead. It follows a northeast trending struc-
ture for 220 ft, then turns off to the east along a 
subsidiary east-west fracture for the remaining 130 
ft. The ore varies from one to nine feet in width 
and is a siliceous- and carbonaceous-vein filling con-
taining, in places, galena, sphalerite, and a little 
pyrite. In the east-west section, pitchblende and 
ruby silver are also visible. The pitchblende occurs 
in a continuous, black seam 1 to 16 in. wide which 
begins 45 ft southwest of the junction of the north-
east and subsidiary structures and follows the foot-
wall of the ore to the junction, then the center of 
the east-west striking vein for an additional 110 ft. 
This black material is radioactive and intensely so 
at places. It is friable and has an earthy luster and 
readily stains the fingers when handled. Veinlets 
of an easily shattered, black, vitreous, colloform 
pitchblende form part of the dark streak, and 
galena, sphalerite, ruby silver, and colloform pyrite 
also may be identified by hand lense. 


Radioactive Ore under Low Power Magnification: 
A microscopic view of a polished section of the 
black material, viewed in reflected light under lQw 
power magnification, shows. pitchblende and 
coarsely crystallized galena, sphalerite, and proust-
ite. Chalcopyrite is present as small exsolution 
blebs in sphalerite and proustite and also in places


Fig. 4—Radiograph of polished section, part 
of which is shown in fig. 3 and fig. 5. X4. 


The white areas are strongly radioactive, relatively pure 
pitchblende blebs. The dark gray area is the moderately 
radioactive, colloform substance. The black areas of the 
specimen are areas where radioactivity is negative. 


independent of these minerals. Most of the section, 
however, is composed of a conspicuous, impure, 
gray colloform substance (fig. 3) resembling pitch-
blende in microscopic appearance, but too soft to 
be pitchblende. It has a sort of ground mass rela-
tionship to the more coarsely crystallized minerals. 
A radiograph of this section (fig. 4) shows it to be 
less radioactive than pure pitchblende, but does 
show that it contains, in places, blebs of a strongly 
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radioactive mineral which has the physical, chemi-
cal, and radioactive properties of pitchblende. 


Radioactive Ore under High Power Magnification: 
High .power magnification of the colloform mixture 
(fig. 5) reveals an intimate mixture of a silver-
white mineral and a dark gray mineral. The latter 
is believed to be pitchblende' because of its color, 
habit, and reaction to reagents. The white-colored 
mineral is deeply etched by potassium cyanide and, 
when so etched and examined 'under high power 
magnification, it exhibits a deep red, internal refiec-
ion. Hence, this second component 'is apparently a 
ruby silver and probably proustite which is present 
elsewhere in the polished section 


Conclusions 
The study of the radioactivity on the surface and 


within the Caribou mine brings to light three ob-
servations of possible interest to those using the 
Geiger-Muller counter in the search for pitch-
blende-bearing veins. 


1. The surface survey failed to detect any evi-
dence of above normal gamma-ray intensity over 
the country rock or along the outcrops of the veins, 
and, if the Caribou mine workings had not reached 
a depth of 1040 ft and pitchblende discovered on the 
Caribou dump, the pitchblende occurrence may 
never have been detected. 


2. On the 1040 level, as the Geiger-Muller 
counter was moved along the drift toward the 
radioactive ore body, it first registered the anomaly 
at a distance of app, roximately 160 ft from the point 
where the nearest channel sample returned a value 
for uranium (fig. 2, 1040 level profile). The writer 
does not believe that the intensity at this location 
is due to radiation penetrating the full 160 ft; it is 
more likely due to the result of local radiation 
emanating from trace amounts of a radioactive ele-
ment, or elements, in the vein within 5 ft or less of 
the instrument. 


3. Both on the surface and underground, the 
quartz-monzonite host rock was found to possess a 
normal gamma-ray count. This observation is in 
direct contradiction to results obtained from similar


studies5 made by the writer in the Great Bear Lake 
Area, N.W.T., Canada, where: the host rocks of the 
silver-pitchblende veins were found to be approxi-
mately one and one-half times as radioactive as the 
adjacent, nonhost formations. 'Hence, the prospector 
in search of radioactive deposits may reason that, 
from the results obtained at Caribou Hill, he need 
not confine his attention to formations possessing 
higher-than-average gamma radiation. 


Acknowledgment 
The writer is extremely grateful to Mr. Boris 


Pregel, President of Consolidated Caribou Silver 
Mines, Inc., for making possible the original pro-
gram of exploration of the Front Range uranium 
areas in 1945, the subsequent geological and geo-
physical studies of the Caribou mine, and, finally, 
the preparation and reading of this paper. ,The 
writer is also grateful to Mr. Elmer Hetzer, Mine 
Superintendent, for his cooperation and assistance 
with the field work. 


The polished sections, micrographs, radiograph, 
and microscopic studies were made in the geological 
laboratories of Princeton University. The writer 
wishes to thank Professor Edward Sampson and the 
Department of Geology fOr the use of its laboratory 
facilities in the preparation of this report. 


References 
'Edson S. Bastin and James M. Hill: Gilpin County 


and Adjacent Parts of Clear Creek and Boulder 
Counties, Colorado. U. S. Geol. Sur. Prof. Paper 94 
(1917), 123-125. 


2 E. N. Goddard and J. J. Glass: Deposits of Radio-
active Cerite near Jamestown, Colorado. Amer. Min-
eralogist (1940) 25, 381-404. 


3 Percy R. Alsdorf: Occurrence, Geology, and Eco-
nomic Value of the Pitchblende Deposits of Gilpin 
County, Colorado. Econ. Geol. (1916) 11, 3. 


4 E. N. Goddard: Fluorspar Deposits of the James-
town District, Boulder County, Colorado. Proc. Cob. 
Scientific Society (1946) 15, 1, 19. 


G. Carman Ridland: Use of the Geiger-Muller 
Counter in the Search for pitchblende-bearing Veins 
at Great Bear Lake, Canada. Trans. AIME (1945) 
164, 117. 


TRANSACTIONS AIME, VOL. 187, ' JAN. 1950, MINING ENGINEERING-101


5 


Fifti \[{L







'/;•
I (./ 


I4 


1—Rubber cyclone body. 2—Cover with overflow opening. 3—Soft 

rubber orifice. 4—Nozzle retainer. 


Cyclone Thkkener 
Applications in the Coallndustry 


by M G Druessen and H E Criner 


Possible applications of cyclone thickeners for: (E) clarifica-
tion of the washery water and, (2) recovery of fine I frOm the 
plant btced. The paper shows: (1) that it is possible 'tpremove all 
particles including the very finest, from the circulating water, thus 
obtaining a closed water system and, (2) that reductionof the ash 
contentof the solids of the plant bleed is feasible ! 	 means of 
cyclone :.thickeners. Performance data for different 	 cyclones



is given in the form of graphs 


T
HE cyclone thickener has o important appli-


• cations in wet washing plaiits: (1) water clari-
fication, and (2) fine coal recovry. 
• The thickener consists of a conical chamber into 
which the fluid is injected thrpugh a tangential 
nozzle at the periphery of the large end. The solids 
of the slurry are concentrated and removed from 
the apex of the cone while the "tlinner" portion is 


• .M. G. DRIESSEN, Member AIME, is a Consulting 
Engineer, Pittsburgh, Pa., and H. 1 CRINER is De-
velopment Engineer, Heyl and Patterson. 


New York Meeting, February 195b. 
TP 2735 F. Discussion of this paper (2 copies) may 


be sent to Transactions AIME befoié. Feb. 28, 1950. 
Manuscript received June 29, 1949. 


discharged from a central tube in aflât head at the 
large end, fig. 1. The advantages óf\ the cyclone 
thickener are that large volumes of siurry may be 
treated with small space requirements. and that the 
underfiow concentration may be contolled easily 
and readily to meet varying feed conditions. 


Control of Washery Water Solids Conèentration: 
The first requirement, in the process of ontrol1ing 
solids concentration, is that the solids be' removed 
from the body of circulating water at thé rate at 
which they are introduced. If this condition is satis-
fied the concentration will remain at a fixed value 
and will not increase to uncontrollable levels. JThe 
second requirement is that the solids concentration 
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MINERALOGY OF THE RADIUM VEIN 


Collection of Samples and Methods of Analysis 
Sampls of the vein filling were collected at three places in the raise along the Radium 


Vein. A number of additional specimens of high grade uraninite ore were.donated by Mr. 
Elmer Hetzer, Mine Superintendent at Caribou, and several large high grade specimens 
were loaned for this study by the A.E.G. All of the loaned specimens were taken near 
the foot of the raise on the 1040 foot level. 


Eight polished surfaces of the ore were obtained and studied with the reflecting micro-
scope. The study yielded data on the physical properties of the uraninite, its relations 
with other vein minerals and the paragenesis of the vein filling. Thin sections of the ore 
aided the study of relations of the ore minerals to the gangue and wall rock minerals. 
X-ray diffraction photographs of the uraninite were made, but a pattern sufficiently good 
for an accurate computation of the lattice constant has not yet been obtained. 


General Statement 


The ore minerals recognized in the polished surface study are uraninite, pyrite, 
chalcopyrite, sphalerite, galena, argentite, ruby silver, and native silver. Gangue min-
erals represented are quartz, carbonate and barite. The existence of two characteristic 
assemblages of ore minerals suggests two stages in the vein formation. In Stage A, 
which is thought to be the earlier, quartz, sphalerite and galena were deposited. Uran-
mite was deposited early in Stage B. The other minerals of this stage are chalcedony, 
chalcopyrite, sphalerite, argentite, ruby silver, and native silver.


) 
Uraninite 


Two varieties of uraninite occur in the Caribou ore. One of these is a dense, hard, 
black material with pitchy luster, while the other is a soft, fine-grained, dull-lustered, 
porous material which coats fractures and open vugs, and in some places appears to 
grade into the lustrous material. The hard variety shows varying degrees of luster and 
hardness. Both varieties contain inclusions of pyrite and lesser amounts of other sul-
phides. Under the microscope the lustrous uraninite almost always shows the colloform 
structure which characterizes the material described from other localities, as Great 
Bear Lake,' 3oachimsthal, 2 and Katanga. 3 Radially arranged fractures, some filled 
with pyrite, are common in the botryoidal material. Although the hardness of uraninite 
is given as 5 1/2, even the "hard" variety of Caribou uraninite can be scratched (with 
difficulty), suggesting that this material has undergone oxidation since Its deposition. 


1. Kidd, D. F., and Haycock MH., Mineragraphy of the Ores of Great Bear Lake,G.S.A. 
Bull., Vol. 46, 1935, pp. 879-960. 
2. Zuckert, R., Die Paragenesén von Gediegen Silber und Wismut mit Kobelb-Nickel-
Kiesen und dér Uranpechblende zu Sb. Joachimethel, English Abstract in G.S.A. Bull., 
Vol. 46, 1935, pp. 942-943. 
3. Thoreau, J., and Trieu de Terdonck, R. du, Le Gtte d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A. Bull., Vol. 46, l95, pp. 941-42. 
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tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


oflOitdLtf.t1 Carit,ou	 1b_R 


	


- -Uve--ij,-------------------------------- By 	
E) 


na]4 .. N0180fl 


P±ont 
(Date)	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


	


U. S. GOVERNMENT PRINTING OFFICE 	 16-64oe7-2
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Zxhjbjt A "}1*4to*tj,jty of	 te Caribou Ij" 
br G.: C	 flt41*d.	 .	 . 


$xibit B ?sge rroa "Mj nera1ogj aI Stut1a of 
Ut'anjutt,. ,., U.	 . Attjj	 En.riy 


Jt1y 1, 195O. 
Assay 3eøtion 0A,	 artbo	 Mine. 


Ubit ] Assa	 section iXL, 1040 Lø y.1, Caribou Mine. 
Ixbibit iAs$&	 Pian, 1140 1e,.i, 


Iz4bit 1 E1*	 of 1040..D1	 nd 1040 . D2, Cax'i brou Mine. 


exhibit G s*y 11*u at	 2O i,v.1, Oar$3u Mine. 


xtUbtt I •	 $$7 $e4tiQn ot iota 
C'jbo	 Mj.. 


Exhibit J• Piar and Vartical ?ojeatioit 8howtug 
proposed iJrariu*	 zp1oration Prop'aa. 


vote:	 Exhibits A and	 ataoed at •	 •d of *pp1tc*t1on. 	 .	 •• • 


Tthjbjts C tbrou	 .T in pocket.
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•	 A? IcATIwg 1Qkt Afl) FOR AN 
]X?L0RATI	 'Ji	 PUEUT L0 


MIERAIj 0R1R , LJNR

DFN	 tQDUQ110N ACT 0i 1980 


1. (a)	 soriitton or: 


A legal descrrtptión of the rlprop.rty 
is given in I • ( i) • The axiu to be explored 
consists of a part of the oprating Caribou 
iLtne.


The Caribou mine consists of a thres' 
compartment inclined shaft, reaching an in-s 
dined depth of 1040 f..t, with an outside 
dimension of 5' X 15'. Th. shaft is equipped 
with an electric hoist at the 500 *vel and is 
not in use above the 800 Level. Le y.l* are 
established below the 500 L,I.l at 50, 600 
740, 800, 920, 980, and 1040. It is oonneoted 
to the surfac. cm the 500 Level by a 5,538'fot 
long trnsportation. tunnel. This tunnel, called 
thø Idaho ZYnnø1, is electrically lighted and 
equipped with 0-pound, 24isich gauge railway 
track, a ditch to drain the water pumped from 
the Caribou ahaft, and an adequate fleet of ore 
oars and storage battery 1oeomottea. 


The portal of the Idaho unne1 is proteoted. 
by a snow shed. 4d4acent to the portal is a 
72 X 28' building containing the compressor 
room, shop, storage and change room. eyond the 
portal on the sd.ge of the dump is a building 
b.ou.s tug a sorting belt and ore bins . 


Compressed air is generated by coinpree 
sore driven by- electric motors with a total of 
250 LL?. furnishing 1500 e.f,m. at a pressure 
of 105 lbs. per sq. in. (Elevation approxi-
matoly 10,000 teat.) 


Th. property is also equipped with drills, 
aooessorie and small tools, trucks, etc.


I •	 ••,	 $	 -••
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1.	 (i) 


1. (c)


Th* applicant is the sole owner of the pz'o 
p.rtt and all equ.pent on the preaiaea. Title 
to the property i insur.d. 


to be .IOX!d 
P*.t.tt 1C1ai14


U,3, Survey 
ap	 Lot 4uieber 


Caribou Lod*. . . .. . ' a. a • • • • •	 •	 '' a a a 


	


a1s*szoo Lc .dø. . . . . . . . . . . . . . .. . . . . S. • • • • • • . . .	 7 
No Nazi. Lo4e.,......,..,.,.,.,...,,..,..,.,....,,,	 77 
IscLerIai. Lodø. . .. . . . • .. , . . .. * ,, , , ..... . . . . . . . . 	 91 
h,z1aan £adø. . , .. . . . . . . . . .	 . ... . .	 . . . . . . . ., , . . .	 93 


	


Lode. , . . . . , , , . . . P	 • , . • • • • • • •a ... • a • • • •	 104 
iddmn reasure Lod.. .	 . . 1 • • , ,, • •• ,. , . . . . .;	 105 


Colu*bja Itode..,.,..,,...,,......,.,.....,...,...	 167 


	


penoer iode......,,,.,.,....,,.,...,.......,,,.... 	 168 
Non Panel Lde,, , .. . a a a •• • * a • a . s. • •.	 a • •a	 6853 
?oor an	 42 


654 
Ca2'xy	 660 
Qalifornta Lod.....,,..,,.,...........,.,,...... 	 2048.3 
North ?&rk Lo4e...,.,..,...,.,...,.....,..,.,...	 20483 
Toledo .Lod*4, ., .. . , . . .. . , • . ., . .	 . •. . a	 •	 . 20483  


A boated in $eotions S and 8,1. 1S., R., 73 . 
of the 6th P.M. 


1. (c) Note (1) Areas .r.ferred to by 1. (a) and 
1, (b) are ths same. 


1, (C) Nøt* (2) The real and p.raonal property owned 
by the eoapany, oonstituting all of 
the fized assets except certain furni.. 
tm's a*4 fixtures, is subject to a 
deed •f trust eourtng a note payable. 
to a stoch.o1der in the amount of 
.*0o,00.0.00. 


2	 (a)	 Ptchb1,nde is the niineralexpected.to 
be found.	 .	 .
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2 • (b ao	 sa1 i•turøs 


in S.pt.abör, 1943, in •tnsiv ezpioz'aLtion 
mu und.rtakeri for n's.niuzt tepctt*. One 


o±1 tha first itpe in ti program was to eoaptle 
a list ot pitblishsd aecøwita of urentum deposits. 
hs ltt'at'zrs at that time made note of the ee 
•urn• or pitobblande at seves1 plaos Lit th.. 
tt'ztt Rsngs of' t. Oolorado Roek r Mountaine, 
T*s* oøex•nes U. in rogion ztending from 


Oawttj, Golorado, to Lawson, 
øolorsdo a distance of 2? 


?his s.otton of the front Range i noted 
fox' its p dustion of gold, st1or, fluorspar, 
tiagst.n, •pper, 1ea, and stzic, as Well as 
uranium. 


. 41 • 1 oar $1h7 of this region b'ought to light 
a silY*r mining distriot b'own as Oaribøu 1111 where 
*4fl'up of mines are reported to have produc.4 over' 
*8 1 000,000 im siivar, largely in the period btween 
18 sad 1894. hs olses assootatton of' pttoh. 
bls*4s and stler' is w.11nowu, G.olc,gioal litera.. 
turs usiL&U7 refers to the er.b.sriti .jns at the 
We11 lI kOWt u'*uiu* dLstr't,te of ar.at Bar Lk., 


azLada, 5n4 Joaod*atha1, clz.shealo,*kia, &s ei1v,r-
pltehblenda v,ts, Silver is also an imprtsnt by 
prodwt in the prodiot ton f ur*nium from the 
pitehb1end deposits at S	 lobws, Belgian Congo. 


After stdying the regional $eology of the 
J*mestown4.awson area, it besams apparent that the 
geological setting of the Caribou LI1 district was 
most favorable for the oocureitoe of pitohblen4.. 
The majorLty of the rocktypes of the region are 
meta*orpkiosed se4iments aM granitic intrnsiv.e or 
p .G*mbpien age. The C&ribeu veins ocetu' in a 
medLii*'.grsLned u*rt* monsonite stock that is be'. 
lieved te be of Tertiary () age. The silv,r. 
itOb1ende rsins of the Qontact mine at Great 


sear ke scour in a mediu*graiued granodiixL'ite 
stosk of ap oximately the same its., texture and 
mineral composition. The similarity of the geology 
of the two regions is striking. (Th* only itotioe'. 
zbl. diftererioe is in the lack of nickel and 
cobalt minereitsation at Caribou, which is prevaIl 
lent at Great B** Lake..


&TEO 5
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2. (b) Gøo1og1cait.atu.s (Con't.) 


Tha ø*JdZ*ttQfl at tb4 surfac, ot t	 rLbott 
tLiU sra was rewaMsd with the diaov,y at pito' 
bl,ud. i	 in terX*I on th. Qtribou Mir* £aap. 


Th. aaz'ibou in* axui aua o.t t* a4jac.ut roun4 
were aeqtU'* for b applieant, aad, ea'17 in 14?, 
wor1: began in rsbabUttating and dewat.riig *ti* a1d 
mm. w?kix*a, A* ts water was Law.i'*d, a syst,s. 
tiQ S7A VU se tO' pitcb1sric1*. ?t r'aio. 
&cttI!ity or tt. Qid stop*s nd drifts was *sasad 
with a G*ig,rdPMu,11,z aountor. Nor**1 aotivtty was 
.neoun..4 oI th• urtac* and dawn to the 300 £mve1. 
on th. 360 ImY.1 a au11 high' was nbed wi a rwad 
tLg Qt aiwast twLe t. nora1 baokgreund. Ti 42Q, 
470, and 500 Levels ware a4ativ* Tha 550 L.,,i 
registered n,tt.04b17 above the norisal background, 
bt not of sittieiezt intensity to expect a visible 
O*CUZ'?*ne• cf pitbbl*U4. Th. 600, 610, 140, 800, 
and $80 L.y.l. 'were tOw4 t. be negative again. The 
920 Level gave a *id] tUger count until 11uøst to 
the nerthe act eM Gt ts drift. t.ra it iep.d rn,4. 
d.nly to S t i a	 rsa1 *oint. 


*Qt u*tU the bo*t* fwe1 of tbe iathe wss 
finsU dswatare4 414 tbe tnatruant detect tntnsa 
radioactivity	 414 pitsb1end. *ak its appear. 
anoc. The lzsportana. at this dis*ou'a. is in te 
fact that radtoactty. ao*ali.a were found at 380, 
530, 920, and fthtU, *t O40 teat vartieaUy below 
the surface in * #ar*iutng intansity. This 
logically laad.s ne to aunaLdez' the pessibilities 
that pitohblenda may b found in inoreasLra,g consen-
trat ion balew the 1040 Level. Att&ohød as Exhibit A is 
a •opy of a more dtail.4 &ceount of tke 1Lad1oaetiv1ty 
at the Caribou Mine", by 4. C. f{idland. (Mining 1w-
gineering, Vol. 1$7, J*iary, 1950, A.I.M.E. Tren*-
actions). 


Pitebblande cwe on the 1040 L*v1 in' a continu-
ous black seam 1 to 16 inches wits which appears 45 
teat southwest of th. junction of th No N**, and 
Radiui veins, 1040 Levl The black stxeak tollows 
the footwall of the or'a to the junction, then the cen-. 
tsr of the Radium vein for an additional 110 feet. 
TkLiS black *stria1 1* radioactive an1 intensdty sa at 
places. It is friabl, and has an earthy luster and 
readily stains the fingers when bandied. Veinlets 


- 4 -
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2. (b) Geoiogieal fe*ttuea (C't.) 


of an easily shattered, black, vItreous, o1lotorm 
pitobblende tore part of the dark streak, and gal,na, 
epitalerit., ruby silver and colloforsa pyrit are also 
readily identiftablø. 


A dstaIl,d :minerilogical description is given in 
a report by Harold D. Wright ( Mineralogioal Studies 
of Urauluits and Uraniniteubearing l)eposits, July 1, 
1949 June 30, 1950; Raw Materials Operation, 
U, S. Atomic energy Coission, P. 0. Bo 30, New 
York 23, Jew York, July 1, 1950), whIch reads in part as foUowez 


'TWQ varietIes of uraninité occur in the Carj 
bou ore, One of these isa dense, hard 
black material with pitchy luster, while 
the other is a soft, finsgrairied, dull-
lustered, porous material which coats fractures 
and open vugs, end in some places appears 
to grade into th. lustrous material. The 
hard variety shows varying degrees of lus-
ter and hardness, both varjøtjes contain 
inclu*tona of pyrit. and lesser amounts of 
other sulphidas. Under the microscope the 
lustrous uraninite almost always shows the 
collotorm structure which characterizes the 
m*lerjal described from othsr.localitjea,.as 
Great iear £iake, Joachimsthaj, and atanga. 
Radially arranged rracture, some filled 
wIth pyrit., ax's commcn in the botryoldal ma-
terial. Although the hardness of uz'antnite 
is giv-euae 8 , even the "herd" variety of 
C*ib uraninite can be scratched (with 
difficulty), suggesting that this material 
has undergone oxi4*tIo. g jncø Ito deposition," 


(A more complete photostat copy of the description Is 
attached to this applIcation a	 htbit ,) 


The following table shows assay results of chan-
nel samples taken along the vein in this area. Please 
not* that a 3-foot round was taken out of the back 
of the drift to freshen-up the exposure and q ome of 
the samples wer. taken 10 feet above the track in-
stead or 7 feet (the original back). Also additional 
exploratory stoping raised the back to 3.? feet above 
the track end 3amples from this borizo are also 
included. (See also Assay Section 1040 Level, Section D, 
Exhibit H.)


-
çj	 L L







2.	 (b) Oeolcgical features (C't.) 


Appr'ox. 


from the DistsnGe 
•	 abov. 


Staple 8baft TraGk Width 1J08 
jte.) fl•• $ ___ 


•	 1311 405 10 39 0.08 
1329 .	 40? 10 18 0,34 


448 : 7 72 NI]. 
1310 415 ..	 10 51 0.12 
1521 417 10 18 0.50 
447 .420 7 7 NI]. 


1306 426 10 36 0.27 
1520 426 10 18 0.14 
440 418. 7 4 Nj]. 
439 432 7 12 NI]. 
1307 435 10 33 0,34 
1519 435 10 18 0.24 


458 437 .	 .	 7 14 Xi]. 1508 .445 1? 36 0.20 1318
S 	 445 1? 18 0.34 


•	 437 460 '7 10 Nil •	 1309 455 17 32 0.24 
•	 1517 435 17 i.e 0.38 


1315 465 17 .16 .0.43 436 473 7 18 0.05 1268 •'	 480 '	 10 4	 ' •	 1516 480 10 18 0.34' '1301 ' •	 • 480 17 35 
1266 485	 • 10 1 0.24 1457 490 7	 ' 1 037 ).287 490' 10 15 0.19 1302 490 '	 .	 17 36 0.19 1514 490 17 18' 0.38 1269 495 10 8 0.52 1455 500 7	 . 35 Nj]. 


•	 1271' 500 '	 10 16	 ' '	 .7.58 1305 §00 17 37 0.16 1313 500 17 24 3.15 1270 
,


•	 605 10 12 0,67 • 454 510 .	 7	 ' 36	 . Nil '1.504 510 H	 .	 17 0.54 1312 510 17	 • 18 0.48 620 7 1 NIj •1305' 
-


520 '	 17 36 0.68 
- 6


C!9







2.. (b) (eo1oica1 teatuz'es 


14!t Y O1)!nIL*t 


!?..4i: 


The applicant first drove a raise (1040u ) from 
the 3.040 Level. to the 920 Lve1 (se, A*&*y 3e*t1on 
"4, Exhibit 0) rn the pitchb3.ende-bearin ore. 
?jtelend, continu.4 in important concentration in 
the raise for 45 te, above the 1040 L'evel. Channel 
samples in the raise show the toU.,wing uranium 
valuec: 


Sample 


1130. 
1340 
1359 


1337 
13$5i 
1533 
1329 
1114 
1107 
1313 
.1303 
1260


This rais. was foUawed bytheainking of a 
winse almost directly below the raise to the 1140 
Le,1 (Aasay e otion	 Exhibit C). The Radium 
and No Name veins were opened by 3.82 t*øt of d.i'ttt 
n& on the 1140 Level (Sas Assay 1an of the 1140



Levøl, 1xhibit E). Uranium was encountered in the 
wtnze in conmorcia1 quantities to a depth of 22 føt 
below the 1040 Level and uranium values were ert 
countered in the No Name vet.n, fl40D1. drift. 


Under contract with the U. . Atomic En*rgy, 
Commission, the applicant subsequently extended the 
1O40D2 and 920D2 drifts east on the Radium vetn. 


'.7.. 


above 
Track Width	 . .	 iJ0 


US 48 0.02 
•	 101 48 0.08. 


89	 .	 . 54 005 
•	 80 50 


70 48 .	 0.G6 
59. .,	 .	 4 .. 


46 0.08 
47 .	 48 0.06 
39	 .. .24.	 •.	 . 1.26 
21 48	 . 0.02 
18 24 .	 .	 3.15 
15	 . .	 37	 . 0.16 


.8 8	 . 052
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2. (b) Gooloatcal teatw'ea (Cozi't.) 


for •diataxv3es of 550 arid 260 feat, rø eotiv,iy, audi 
both headthls encountered pitch.blend cPian of 1040.. 
D1 and D2 xht bit 7 arid A$sAr ?Ian of 9S0 L.y,1, 
xhibit Oh 


PnaUi, under eontaaj with the U, S. Atoj. 
nex'gy C ission, a second raise (558) was driven 


up 83 feet above track froni the 1040 Le'v,1 at * point 
240 test east ot the 104Q4 x'iaa on the Ra4jix vein 
*rid the foUowirl8 w'antui values were obtained in • . .. • channel sa*piea (As*y Seetton D1,. Exhibit D). 


Djatance &bove 
Track	 Width	 U0 
(e*t)	 noe*)	 ___ 


83 •.	 10	 . 0.08 
78	 9	 0.1? 
10	 1.0	 0.54 
64	 9	 0.05 


•	 55	 10 
40	 16	 0.1.0 
18	 12	 0.9 


••	 . 
In each. of these projects, pitobbiende has been, 


encountered, and the sons in whioh. it occurs in thø 
adiws and I(o Na** veins maj now be said to extend 


vertically fox' 500 t..t and horizontally for 580 
feet, The continuots higi-z'ade section at the 
1040 Loy*1 *ay be said to have a proven horisont*1 
1enth. of 115 feet and a vertical distance of 85 
te.1, with a width varying tz'o* inotte* to 4 teet. 
£ second continuous section of trnportana. appears to 
be developtn in the 568 raise. It now has a vez'ti. 
Cal h.igh.t of 85 t*.t and widths tro* 8 to 16 Inches. 


ha.p1Gr&tiori.?ro 


Th, applicant now destx's to explore the R*di* 
and Mo Na*e vs iris on new1yest*bUshe 1290, 1440, and 
1590 Levels at detha of 250, 400, and 550 test,re 
spacttve1y (1zhibtt 3), below the 1040 Leyj (th. bot. 
torn of the Caribou shaft). The reasons fox' expecting 
to find couiniercial occurrences of pttchblende are 
summarized bez'e*	 • 


• 	 S 	


S 


	


S •	 I1U4
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5. (b) Osological features (Oont.) 


1. The egiozl geological setting makes 
the Caribou tij1 area a most logical place for the 
occurrence of uranium. 


2. Pitobblende has been found in small 
commercial bodies in the aaaium and o Name veins 
of the Caribou mine, and subsequent development on 
and above the 1140 L yel has shown the posits to 
occur over' more extensive sections of the veins than 
to the extent of the original showings. The next, 
logical step is to explore the ground below the 
1140 Level.


3. Pitohblende, the primary for of 
uranium deposition, theoretically, is deposited by 
hot, aqueous, ascending solutions. Ph, occurrences 


anci above the 1140 Level of the Caribou mine have 
the characteristics of betn the upperaoøt fringes 
of such upwird etsndth depositions. Ii.o., 
larger', more bLghly conentrat uranium deposits 
reasonably ma be expected below the, bottom levels 
of the Caribtu mine. 


4. iaeh radioactive anomal.ly, or radIo-
active occurrence, was found to be successively lar'-
ger ana more intense as depth is gained in the Caribou 
workings. Jince, at least to the 1040 Level, the 
radioactivity of the deposits is ever increasing. 


5. In 'similar silvex'p.itchbi.nde veins in 
other districts .pitchbl.nd. has been found to im-
prove with depth. wo examples may be cItedi 


a. At the 1dorado mine, Great Bear L*k., 
Canada, the rio. 2 vein began at the surface with 
silver in preponderance,. aitbouh pitobblende was pro-
sent, below the '0O*f cot level, the vein has produced 
almost no silver, whereas pitebblende ore bodies have 
been 'nthed to more than l,000 feet below the surface. 
In the No. 1 vein, little or no pitchblende is visible 
at the &zrtace, yet the vein became the main producer 
below 1,000 feet in depth. 


b. it the Aerner mine, Joachimethal, 
Czechoslovakia, pitchblende was encountered in only 
small quantities in the upper levels, below 262 
meters it appeared in incroasinE 4uantities, and
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2. (b) Qooligieal features (Oon't.) 


below 376.m.ters it became the on1 valuable cu 
atituent of the ore, 4ot only in the Werner mine, 
but in the district as a whole, ux'aniu* tends to 
inn'eas. with depth. 


6. In two produotivo silver mines, as in 
the Caribou mine, pitahblend. has been found in the 
lower levels. In the $unmhin, mine, Co,ur 4A1ene 
District, Idaho, no trace of pit chblend• 'was found 
until the 1O0 L.,,i (3100 t..t below the surface) was 
reached It is reported to occur in a sons between 
the 3100 and 3700 Lev*lm. In the Jo lt*7nolds mine, 
Lawson, Colorado, pitchblende was not encountered 
until the area between the 900 and 1000 Levels was 
opened up (aoo test below th. surface). The con 
tinuity and improvement with depth in these mines 
only will be determined as the workings are deepened, 
but the point of particular' interest is that these 
silver mines, lftce Caribou, .noourit,r'ed pttchblends 
in their current lowest levels as their silver ores 
were followed downward, Thes. mines may tust be 
reaching zones containing workable deposits of uranium. 


For these six reasons, the applicant be1iees 
the pro4ected depth program of exploration Is w*r 
raAt.d In )94e, the applicant's geologists, Dr. 
, C. midland and Dr. L J. Wahistrom, reoommended 


that the mine workings be deepened and Wabletrom 
went so tar as to warn that the futur. of the 
perty døpsnded on the extension of the development 
work below the 1040 lsyøl. 


(Ph. applicant would appreciate the 
return of the attached assay maps 
when tb* DMA has no further use 
for them.)


-.10 *
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•	 (a)	 9X


Goat	 Time: 
______ (4)	 _______ 


Sink 0ajbo	 .shatt 800 feet fz'om 
the 1040 Level to the 1640 
Level,	 600 f..t *120,000	 10 


0t'os.'t 100 f.*t troe shaft to 
Nj Name vein on the 1990, 1440 
and 130 Levels,	 500 f*.t


9,000	 2 


ift 100 t*St flj	 the No Naa* 
vein on the 1290, 1440, and 
1590 Levels to tte R*dtw 
vein i te3,seetion and oonttrm* 
an additional 100 t..t,	 the 
No Nauie vein.	 eoo r..t	 430/ft..... 18,000	 2 


irjt,t E 400 f..t on tb.. aadium 
vein on the 1290, 1440 and 
1590 J.v.1s.	 1,200 feøt 
4*30/tt............................ 36,000	 5 


1ztnd drift 150 feet on the No 
Name vein, 1590 L.y*1, U to 
establish a di**ond di'iU * station.	 150 feet 4 6,250	 2 


Rai	 150 feet from the )0,, 1440 
and 1590 Levels.	 450 t**t 


$40/tt.......,.,.....,..........,.. 13,500	 3 


Diamond dxi11 10,000 t..t .Z 
cor •	 10,000 føt (	 *6/ft.., . .... 6q. OOQ 


Total *261,750


2montbs 


3.	 (bY Tjj	 e	 jred	 stp'o 
?ive days after the àigniug of the DA contract. 


ooueriiwth other project.


•'r'1	
L• 


1:''; 







- 
eiria4 June, 1951 


..	 (b)	 (O't.)


1$e 


Twenty .two morths after projee is 
st*rt,d.	 .	 . 


12. •-


• •	
';:*	 49• 


•	 .	 •"	 1A
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•	 4.	 Map showing plan and v.rttóai projection of 
the proposed exploration work is attached as 
zhibLt J. 


The diamond dril1in progr*a i% designed to test 
the ground on and below the deepest, 190 Level, 
and is proposed onI for the 15O Lev•l, Dt*.s 
mond drilling is not proposed for the 1O at 
1440 Le.vls,







•	 S 


Reyt s,d Jun., 3951 


5.	 Tte Caribou utine is operating and s equipped with 
buildings and some wthiner. All the tacilitt.s, tm 
stallations and fixtuz',s listed below wiU be dsvte4 
to the exploration projeot. No rehabtiftation or 


•	 'epairs sri	 aaary. 


I. lleti'io power, connected. 


2. e1.hons, connected. 


3. eater, mere than adequate frorn 
aine drinsge. 


4, C'jb shaft 8' X 15' outside dien 
aXon rrom 500 to 920 Lsøl, and 5' 1 10' •	 trom 'the a•O to the 1040 


5. Zdaho 4it Tunnel on he $00 L y.l. It is 
•	 e1*4trio*ll 1tghted aM euipp.d with 


0powid, 24in.h gauge railway trac, and 
ditch to dr*in th. water pumped trom the 


•	 b*ttoa ot the artbou shati. 


1dtugs•: 


Cow'essoz house housing eoapressoz!., *bo, 
$tores,• and change roo. 
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1.	 (a)	 To be rented	 Non. 


'1.	 (b)	 Z'o be pu.r4hase42 
inicirig hoist.. , . . . . . .. .. . . . . . . , 	 . . 2,500 


Cable, Sheave wheal, 
bucket &udmi$C,..,..,.......... 500 


8uap Pup...,................... ... 
6 11owez's, 5 L$'. Motose,.........


1,000 
600 


3. Tthoo mucking machine.	 • * .., .... 3,500 
3. iioi3t, double dxua for 


3.SoOtootclepth...............,. 6,000 
8 Mine cars, Cazid, Z3.6, 


16	 u.	 t.	 *200/e&,........... 1,600 
4 Jaokhainmers, Joy L.57,


1,800 
4 Drifters, 2 in. Jo1 ?-300, 


9?5/ea.,.,..19................ 3,900 
4 Slopers, Jr S-19, 


961b.00/e*.....,,....a...e 3,00 
5 Tuggez hoists, air motor, 


509*	 capasity.., ,. 	 .40	 .• •	 .. 1,000 
•	 7.	 (c)	 ro bø tuxnishe4by epsrator


Monthly 
________	 4ue epiect.atto 


•	 orage battery Ioeomottve............ * 5,000 *	 6$ 
Aiequate tl,et 1 .ton oars on 


500 Level, 20 ears	 100/ea. . .. ... 	 ,0OO 35 
4,000 60 


Pick	 p	 truc.k...,....................	 • 1,500 
1oist on 500 Levei................... 	 2,000


$0 
35 


ui*pon980Leve1.....................	 1,500 30 
Mine trans1 and	 S 


also.	 800 10







8.	 a.bo'	 zzd *Ti$tQ


*00/o. 


400/mo. 


400/mo. 


I ookkeep,x. •. . ... . . . ..	 .. .. .. . . 150/mo. 
•	 2 pezvtso's	 (hrt. bosaen)....,,..,@ •	 3$/day 


2 iiotstrn.n, •	 .. ..	 • •	 • •	 '.0 ••	 • •	 ., • 1.75/br. 


2/br'. 
A 1fl	 .. - -	 - - A'a	 • I • . •. • • • • • • • •- .-• . • s• •. e-• • 	 1, 7ftt, 


•	 .	


wjo 
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9.	 _______ 
zp1ostves.. . . . .	 . .	 . . .	 * . •. . . . . . .• . . . 


Drill see.i •auct bits..:.....,.. ........... 6,000 
taber.	 a a * a a a	 e	 •	 • • a .. • ••.	 • . *	 a 6,600 


600' ?pe, *iZ'1iflO. 
4	 78%/tt.,,.,.... 450 


2,00' Pipe, a1ritne, 2" 
40/tt..,..... •*•a4se*esa•*.*, 840 


2,100' Track, 12 lbs.
3,675 


•	 600' Pip., w	 •r1ire, 2"
360 


1,100' Pipe., water1ine, ii" 3Q/tt, . .	 •,. .. • .. . . •e . . • . • .. . 	 . . 330 
),,10O' Pipe, water1ine, •1' 


26/tt,. . ••. . . . .	 . • . . . . . . .	 . •••. .	 . . 27$ 
2,100' Vsu1ation pipe, 


•	 •ga1van.zed, 6" 
8Q/tt. . a a • a a • a	 a. a •	 a	 a a a a.. • 1,260 


680 Power c*bles, 3 
condctor,	 size	 4.....,........,,.,,, 450 


1,000' Power oable, 800 V. 
3 conductor,size B*•Ia*aaoas$e,4 * s 20 


•	 aaxstoo1s arid miscellaneous. 
supplies, 2-ysaz	 aupply..,........0, 2,00p 


$8,250 


-18-
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10. (a) ipp1oart 10 prepard to tneat 
whiet i 10 ot the eetizua ted cost o the 
propos,cI projeot. 


10. (b) This &mowit i sutficient to pay app1ioant'

part of the colt oi the project.


A







%


D 1orrn 
•MF.l0 
flevtae4 June, 19t1 


11.	 Atthi prøsentm., the .Csribóu atne is opsra-
ttng. ¶* development proJects are ww*v 


(a) Drifting in the west s14e of the mine on the 
1040 an4 920 Levels to develop s ver4eadsino ore 
bo &tes, This work is being financed by the tning and 
milling ot ore encountered in the development headings 
54 by some stoping on the 1G4C Z.ve1. 


(b) The appiicnt has c'outrected with the U. $, 
£toio nergy Commission to do certain exploration work 
in the zadloactive aection of the mine on and above the 
1040 Level, ou1-, t this tirt the 740 L.yel is being 
re•babilttated so that the C ogram may be resumed. 


It 8 the intention of the applicant to aonduct 
the JMA program erøin propoøed wtthoit interrerring 
with the abeTs two projects, If th. above projects 
are sontirning ontøm raneOusly with the OM& pogra, 
then the general mine expense, ettob as supervision, 
engineering, g.oloy, bookkeep**g, hoisting from the 
1040 Lee1 500 Ler,l tramming, and power will be prow 
portioned to the indtvidsl projeots, thus redneing the 
unit oot of the )MA project from tb.e estimate pre-
sext& hereIn..


-20-
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Form MF.103	 ' ITED	 TES DEIRTMENT OF THE TERIO '	 Budget Bureau No. 42—R1035.1. 
(Revised June 1951)


DEF SE MINERALS ADMINISTRA N 


MF-1O Should Be Filed With General Technical Data Form MF-100 


Not To Be Filled in by Ap 


APPLICATION FOR AID FOR AN



EXPLORATION PROJECT PURSUANT TO



MINERAL ORDER 5, UNDER



DEFENSE PRODUCTION ACT OF 1950 


E
Consolidated Caribou 


Silver Mines, Inc. 
Lt) 
a 1406 Pearl Street 
EBoulder, Colorado	 j 


t	 -1


Docket No. 
Metal or Mineral 
Date Received 
Amount $ 
Participation (Government %)


Name and 
address of 
applicant 


Date


Aid for an 


project. 


c3 
U.	 ) 


-	 Q	 4-	 -t (S	 1 CS 1 
If you have already filed MF-100, give date filed !'!P------'-_t-----	 type of assistance requested - 


DMA Docket Number (if available) --------
Serialization Number M - 2359 


INSTRUCTIONS 


Read Mineral Order 5, Regulations Governing Government 
Aid in Defense Projects, before completing this application. 
Submit four copies each, of the signed application form, Gen-
eral Technical Data Form MF-100, and answers to questions 
as specified, to Defense Minerals Administration, Department 
of the Interior, Washington 25, D. C., or to the nearest field 
executive office thereof, with your name and address on each 
sheet of the application and all accompanying papers. If you


have previously filed MF—iOO, it is not necessary to file it 
again. However, you should indicate inspace provided above 
the type of assistance previously applied for (loans, procure 
ment contracts, etc.) and DMA Docket Number, if available, 
When a question is inapplicable it should be so stated in the 
form. Additional sheets should be attached in answering any 
questions or in supplying additional information. IF YOU 
CANNOT ANSWER A QUESTION, SO STATE. 


1. (a) Give a description o the real property that will be in any way involved in the exploration project, including any existing 
mine or operating property. 


(b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under whicli 
you are authorized to operate the property with each copy of your application. 


(c) Give the legal description of the exact parcel, plot, or area upon which the exploration is to be conducted. 


NOTE: (1) If both areas are the same, so state. The only obligation to repay the Government is from the net earnings 
from any commercial discovery made in the area specified in (c) above in which the exploration is to be con-
ducted, and the expenditure of funds which may be charged as costs of the project must be limited to that 
area or to work necessary to perform the exploration in that area. 


(2) If applicant is not the owner of the property or if. there are any liens or encumbrances against the property, 
copy of agreements of claimants, lienors, encumbrances, and lessors subordinating their interests in the prop-
erty to the interest of the Government under the Exploration Project Contract will be required for attach-
ment to the Contract. 


2. (a) What metals or minerals do you expect to find? 


(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find 
commercial ore bodies. Illustrate with maps or sketches. If you have a geologic or engineering report, or assay maps 
showing width and grade, please send them with application, stating whether or not you wish to have them returned. 


18-04067-2







Th& information requ	 in qens 3, 4, 5, 6, 7, 8, and9 below sh 	 be answl specifically and in detail, as this 
information will be attached to and incorporated as part of the Exploration Project Contract,if such contract is entered into 
with you by the Government.	 a. 


ANSWER EACH QUESTION ON SEPARATE SHEETS OF PAPER AND SUBMIT A COPY OF EACH ANSWER 
FOR EACH COPY OF YOUR APPLICATION. 


3. (a) Describe fully the proposed work and give the total cost of the project. 


(b) State the time required to start the project and to complete it. 


4. Submit a map or sketch of the property involved showing a plan (and cross section, if needed) of the present mine workings 
and the location of the proposed expkration work as related to geologic features, such as contacts, veins, ore-bearing beds, etc. 


5. Furnish an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. 	 -	 . 


6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed,-ôr erected by you, with the esti-
mated cost of each item. : : 


7. Furnish a detailed list of operating equipment, separated into items to be—


(a) Rented 


(b) Purchased 


(c) Furnished by you 


with the rental, purchase price, or depreciation of. each item, as the case may be, to be charged as a cost of the project. 


8. Furnish an itemized schedule of labor, by numbers and classes (miners, muckers, etc.) and of supervisors by numbeis and 
positions, with the maximum wages or salaries to be paid to each. 


9. Furnish a detailed list with estimated cost of each item for materials, supplies, engineering, assaying, accounting, power, 
water, utilities, and any other items not provided for above. 


10. (a) How much are you prepared to invest in the proposed project? 


(b) Is this amount sufficient to pay your part of the cost of the project, in accordance with the regulations on Government 
participation (Sec. 9 of MO-5)? 


11. State any conditions or circumstances regarding the property not sufficiently brought out by the foregoing questions. 


CERTIFICATION 
The undersigned company, and the official executing this certification on its behalf, hereby certify that the information con-


tained in this form and accompanying papers is correct and complete to the best of their knowledge and belief. 


Consolidated Caribou 
_ilvernoa,In 


(Name of compan
By_______________________________________________ 


-	 (Signature of authorized official) 


Donald M, Nelson 


	


January 7, 1952	 President 


	


(Date)	 (Title) 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a willfully false statement or representation to any department or agency 
of the United States as to any matter within its jurisdiction.


U. S. GOVERNMENT PRINTING OFFICE 	 16—e4067-2
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List of Exhibits	 0 


Exhibit A ttfiadioactivity of the Caribou Mine" 
by G, C. Ridland. 


Exhibit B Page from "Mineralogical Studies of 
Uraninite. ..", U. S. Atomic Energy 
Commission, July 1, 1950. 


0,	 Exhibit C Assay Section HAtt, Caribou Viine. 


Exhibit D Assay Section Dl, 1040 Level, Caribou Mine. 
0 


Exhibit E assay Plan, 1140 Level, Caribou Mine. 


ExhibIt F Plan of 1040-DI and 1040 ..D2, C aribou lVliné. 


Exhibit G A	 Plan of 920 Level,	 Caribou Mine.	 0 


Exhibit H Assay Section of 1040 Level, Sect. D., 
Caribou Mine. 


Exh.lbftJ Plan and Vertical Projection Showing	 0 


0 	


0, 	
0 Proposed Uranium Exploration Program.


0 	 Note: Exh1bj.t A and i3attached at 
0 	


0 	 end of application.	
0	 0 


00	
0	


ExhibIts C through J in pocket. 


0	


0	


0	


p 0 


b 
0 	


0	


0	 flUiR, 
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APPLICATION FOR ID FOR AN

EXPLORATIOi' PROJECT PURTJANT TO 


MINERAL ORDER 5, UNDER 
DEFENSE PR ODUCT ION CT OF 1950 


(a) Description of the real property, ine1udin the 
qperating Caribou Mine 


A legal description of the real property 
is given in 1. (c). The area to be explored' 
consists of a part of the operating Caribou 
mine'. 


•	 The Caribou mine consists of a three-
compartment inclined shaft, reaching an in-
dined, depth of 1040 feet, with an outside 


• dimension of 5' X 15'. The shaft, is equipped' 
with an electric hoist at the 500 Level and is 


•	 not in use above the 500 Level. J-'evels are 
established below, the 500 Level at 530, 600 
740,' 800, 920, 980, and 1040.' It is connected 
to the surface on the 500 Level by a .3,636-foot 
long transportation tunnel. This tunnel, called, 
the Idaho Tunnel, is electrically lighted and 


• equipped with 30-pound, 24-inch gauge railway 
track,.a ditch to drain the water pumped from 
the Caribou shaft, and an adequate fleet of ore. 
cars and storage battery locomotives. 


The portal of. the Idaho Tunnel is protected 
by a snow shed. Adjacent to the portal' is a 
72' X 28" 'building containing the' compressor 


• room, shop, storage and change room. , Beyond the 
portal on the edge of .the dump is a 'building 
housing a sorting belt and ore bins. 


Compressed air is generated by. 3 compres-
sors driven by electric motors with a total of 
250 h.P. furnishing 1600 c.f.m. at .a pressure 


•	 , of 105 lbs. pr sq.. in.. (Elevation approxi-
mately 10,000 feet.) . 


;' The property is also equipped with drills, 
accessories and 'small tools, trucks,' etc. '


!Ti !D 
V 
2t.!1Fg
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1. (b)	 The applicantis the sole owner of the pro-
perty and all equipment on the premises. Title 
to the property is insured. 


1. Cc) Leg. description of area tobe expored 


Patented Claims 


Name 


Caribou Lode. .. •. . . . . . . . . . . . . . . . .. . . . . . . . . . . 
Kalamazoo Lode....,. •...S.. • •••SI•S•S •• SI..... 
No Name Lode....,. ... .....'... ........ .. .. 
Federal Lode. , • • • , • ,• • • . . . ... . . . . . . . . . . . . . . . . . 
Sherman Lode...... •5•S•S ••S..•..•.S.... •• .. . 
Socorro Lode.......,. •555•S•SS .. .. . 


Iii dde n Tr e a sure Lode . . . . . . . . . . . . . . ........... . 
Columbia Lode.,.,.. I5••s•.• . •.. ..... ...•..... 
Spencer Lode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Non Panel Lode , , . . . . , , , , , • • . . . . . . . . . . . . . . . . . . 
Poorrciari Lode . . . . . . . . . . . . . . . . . . .................. 
Silver Dollar Lode... ............... ... . .. . .. 
Carry Lode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
California Lode.. . . , • • • 	 • • .......	 ...... . 5


 Norta Park Lode . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Toledo Lode.....,.,,...,..,,..,.,...........


U.S. Survey 
Lot Number 


37 
76 
77 
91 
93 


104 
105 
167 
168



6853

42



654

660



20483

20483

20483 


All located in Sections 5 and 8, T. is., fl. 73 W. 
of the 6th P.M. 


1. (c) Note (1) Areas referred to by I. (a) and 
1. (b) are the same. 


1. (c) Note (2) The real and personal property owned 
by the company, constituting all of 
the fixed assets except certain, furni-
ture and fixtures, is subject to a 
deed of trust securing a note payable 
to a stockholder in the amount of 
200,000.00. 


2. (a)	 Pitchblende is the mineral expected to 
be found.


-2-
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2. (b') Geological featur. 


Introduction 


In September, 1943, an extensive exploration 
program was undertaken f or uranium deposits. One 
of the first steps in this program was to compile 
a list of published accounts of uranium deposits. 
The literature at that time made note of the oc-
curenco of pitchbi'ende at several places in the 
Front Range of the Colorado Rocky Mountains., 
'These occurrences lie in a region extending from 
Jamestown i3oulder County, Colorado, to Lawson, 
Clear Creek County, Colorado, a distance of 27' 


• 	 miles. This section of the Front Range is noted 
•	 for its production of gold, silver, fluorspar, 


tungsten, copper, lead, and zinc, as well as 
uraiium.


General Geology 


A closer study of this region brought to light 
•	 a silver mining district known as Caribou Hill where 


acgroup of mines are reported to have produced over 
8,OOO,OOO in silver, largely in the period between 


1869 and 1894. The close association of pitch-
blende and' silver is well-known. Geological litera-
ture usually'refers to the ore-bearing veins at the 


• '	 well-known uranium districts of Great Bear Lake., 
•	 Canada, and Joachimsthal, Czechoslovakia, as silver-. 


pitchblende veins. Silver is also an important by-. 
product in the production of uranium from the 
pitchblende deposits at Shinkolobwe, Belgian. Congo. 


After studying the regional geology of the 
Jamestown-Lawson area, it became apparent that the 
geological.setting of the Caribou Hill 'district 'was 
most favrab1e for the occurrence of pitchblende. 
The majority of the rock-types of the region are 
metamorphosed sediments and granitic intrusives of 
pre-Cambrian age. •. The Caribou veins occur in a 
medium-grained quartz monzonite stock that is be-. 
lleved to be of Tertiary (?) age. The silver-
pitchblende veins of the' Contact mine at Great 
Bear'Jjake occur in a medium-grained granodiorite 
stock. of approximately the' same size, texture and 
mineral, composition. The similarity of the geology 


• . ' . '	 •	 of the two regions is striking. (The only notice-
able difference is in the lack of niôkel and 
cobalt mineralization at Caribou, which is preva-' 


•	 ,'	 lent at Great Bear Lake.	 , 


- 3 -
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2. (b) Geologicalfeatures (Con't.) 


The examination of the surface of the Caribou 
•	 ,	 Q11 area was, rewarded with the discovery of pitch-


•	 blende in vein material on the Caribou ivline Dump. 


Caribou Pitchblende Deposits 


• 	


0 	 The Caribou mine and much of the adjacent ground

were acquired for the applicant, and, early in 1947, 
work began in rehabilitating and dewatering the old 


•	 mine workings. As the water was lowered, a systema-
tic search was made for pitchblende. The radio-


• activity of the old stopes and drifts was measured 
with, a Geiger-Mueller counter. Normal activity was 
encountered on. the surface and down to the 300 Level. 


	


•	 On the 360 Level a small high" was noted with a read-
• ing of almost twice the normal background. The 420, 


470, and 500' Levels were negative. The 530 Level 
registered noticeably above the normal background,. 


•	 '. but not of sufficient intensity to expect a visible 
occurrence of 'pitchblende. The 600, 670, 740, 800, 
and 860 Levels were found to be negative again. The 
.920 Level gave a mildly higher count until a.lmost to 
the northeast end of the, drift. . Here it jumped sud-
denly to 3 times the normal count. 


Not until'the bottom level of themine was • " .	 finally dewatered did th instrument detect intense 
radioactivity and did pitchblende make its appear-
ance. The importance of this discourse is in. the 
fact that radioactive anomalies were found at 360, 
530, 920, and finally, at 1040 feet vertically below 
the surface in erer-increasing intensity. This 
logically leads one to consider the possibilities 
that pitchblende may be found in increasing concen-
tration. below the 1040 Level.. Attached as Exhibit A is 
a copy of a more detailed account of the "Radioactivity 
of the Caribou Mine", by G. C. Ridland. (Mining En-
gineering, Vol.. 187, January, 1950, A.I.M.E. Trans-
actions). 


0' 


	


0 ' 	


• 'Pjtchblende occurs on the 1040 Level in a continu-
ous black seam,l to 16 inches wide • :which.appears 45 
feet outhwest 'of the junction of the No Name ad 
Radium veins, 1040 Level. . The'blackstreakfollows 
the footwall of the ore to the •junction, then the cen-
ter of the Radjumvein for an additional 110 feet. 
This black material is radioactive, and intènsly ' so at 


• •


	


	 ''places. It is friable and has an earthy luster and

• readily stains the fingers when handled. • 


- 4 -.
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2.. (b) Geological features (Contt.) 


of an easily shattered, black, vitreous, colloform 
pitchblende form part of the dark streak, and galena, 


• sphalerite, ruby silver and colloform pyrite are also 
• readily identifiable.. 


A detailed mineralogical description is given in 
a report by Harold D. Wright (Mineralogical Studies 
of Uraninite and Uraninité-.bearing Deposits, July 1, 
1949 June 30, 1950; Raw Materials Operation, 
U. S. Atomic Energy Commission, P. 0.: Box 30, New 
York 23, New York, July 1, 1950), which reads in 
part as. follows: 


"Two varieties of uraninite occur, In the Cari-
bou ore. One of these is a dense, hard 
black material with pitchy luster, while 
the other is a soft, fine-grained, dull-
lustered, porous matriai which coats fractures 
and open •vugs, and i some places appears 
to grade into the lustrous material. The 


•	 hard variety shows varying degrees of lus-
ter and hardness. Both varieties contain 


• inclusions of pyrité and lesser amounts of 
other sulphides. Under the mIcrsoope the 
lustrous uraninite almost always shows the 
colloforni structure which characterizes the 
material described from 'other loca1Ities, as 
Great bear Lake, Joachimsthal, and Katanga. 
Radially arranged fractures, some filled 
with pyrite, are common in the botryoidal' ma-
terial. Although the hardness of uraninite 
is given as 5, even the "hard" variety of 
Caribou uraninite can be scratched (with 
difficulty), suggesting that this material 
has undergone oxidation since its deposition," 


(A more complete photostat copy of the description is 
attached to this application as Exhibit B.) 


The following table shows assay results of chan-
nel samples taken along the vein In this area. Please 
note that a 3-foot round was taken out of the back 
of the drift to freshen-up. the exposure and some of 
the samples were taken 10 feet above the track in-
stead of 7 feet (the original back)., Also' additional 
exploratory stoping raised the. back to 17 feet above 
the track and samples from this horizon are also 
included. (See also Assay Section 1040 Level, 'Section D, 
Exhibit H.) 


•	 -5-,
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2.	 (b) Geological features	 (Con't.) 


Approx. .	 . 
Distance .• 
from the


. 
Distance •	 ... .	 Caribou .	 above 


Sample Shaft Track Width U08 
1o. feet) Lfeet) (inches) ____ 


1311 405 . 10 39 0.08 
1322 407 10 18 •.	 0.34 


•	 448 410 7 72 Nil 
1310 415 10 31 0.12 
1321 


.
417 10 18 0.30 


•	 .	 447 420 7 72 Nil •	 .	 :	 1306 425 10	 . 36 0.27 
.1320 425 10 18 0.14 
.440 428 7	 . 4 .	 Nil 


'439 •.	 432 7 12	 : Nil 
1307 435 .	 10	 ,' '	 33 0.34 
1319 435 10	 ' 18 0.24 


438. 437
S 14 Nil 


1308 445 17 ...	 36 . 0.20 
1318 445 17 18 '	 0.34 


437 , 450 ,	 7'	 . 10 Nil • ,	 1309	 ' 455 .17 32	 . 0.24 1317 455 17 .18 0.38 •	 .	 1315 .•	 465	 • .	 17 .	 16 '	 0.43 436
S 	 473	 . .	 7 18 0.05 


•	
1268	 . 4.801 ..	 10	 . ,	 . 0.34. 1316	 . 480.	 . 10 18 .	 0.34 
1301 480	 ' '.	 17	 . •'	 35 Q.24 1266 485 10 15	 '. 0.24 1457 .,	 490 .	 ,	 7 .	 12 .0.37	 . 1267 490	 .	 . .	 10 •	 15 0.19 1302 490 •	 •	 17 '	 36	 •.. 0.19 1314 490 •	 .	 17	 ' 18 ' 0.38 •	 1269 49.5 •	 10 8	 .	 • •	 .	 0.52 1455 500 H	


' 7	 . S	 35 • Nil 
1271 500	 • .	 •	 10	 •	 •,,.. 16 7.58 •	 • 1303 500 •	 17	 •	 . 37 0.16 1313 500 17 •	 24 3.15 1270 505' .	 10 •	 12	 •	 • • .	 '0.67 434 510 • •.	 '	 •	 7 •	 36	 .	 • •	 Nil 1304 510	 • 17	 • •	 36	 . • 0.54 1312 510.: •	 17, 18	 .• 0.48 433 520 7 12 Nil 1305 520 17 36 0.68 
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2. (b) Geological features (Con't.) 


$ubseQuent Development of the



Radioactive Occurrence 


• The appiicant first drove a raise (1040-A) from 
the 1040 Level to the. 920 Level (see Assay Section 
flAt1, Exhibit C) on the pitchblende- .bearing ore. 
Pitchblende continued in important concentration in 
the raise for 43 feet above the 1040 Level. Channel 
samples in the, raise show , the followinguranium 
values


Distance 
above	 .	 . 


	


Sample	 '	 Track	 '	 Width	 . 


	


No.	 (feet)	 (inches)	 ____ 


	


1130	 113	 48	 . 0.02 


	


1340	 . ioi.	 '48	 . 0.08 


	


1339	 . •.	 89	 .	 54	 .	 '0.05 


	


1338	 .	 80	 50	 0.06. •	 1337'	 70' '	 .	 46	 0.06 
•	 1355 .	 .	 59	 ,	 . 43	 .	 0.07 


	


1333	 '	 55	 .	 48	 .	 0.08 


	


1329	 47	 48	 0.06 


	


1114	 .	 39;.	 24	 .	 1.26 •	 ' '1107	 27	 48	 0.02 


	


1313	 '	 18	 .'	 24	 3.15 


	


1303	 .	 .15	 ''	 37.	 ,	 0.16 •	 .	 1260	
S 	 8	 8	 . •	 0.52 


This raise was followed by the sinking of a 
•	 ' winze almost directly below the raise to the 1140 


•	 .	 Level, (Assay Section "A", Exhibit C),. The Radium 
• ,	 '	 and No Name veins were opened by 182 feet of . drift-


ing on the 1140 Level (See Assay Plan of the 1140 •	 . .	 Level, Exhibit E). Uranium was encountered inthe 
winze in commercial quantities to a depth of 22 feet 
below the 1040 Level and uranium values were en-' 
countered in the No Name vein, 1l40-Pl drift.. 


	


• .	 Under contract with the U, S Atomic Energy 
• Commission,' the applicant subsequently extended the 


• . •	 . .	 •	 , 1040-D2 and 920-D2 drifts, east on the Radium vein. 
-
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2, (b) Geological features (Con't.) 


for distances of 350 and 260 feet, respectively, and 
both headings encountered pitchblende (Plan of 1040-
Dl and D2, Exhibit F and its'say Plan of 920 Level, 
Exhibit G) 


Finally, under contract with the U. S. Atomic 
Energy Commission, a second raise (558) was driven 
up 83 feet above track from the 1040 Level at a point 
240 feet east of the 1040-A riase on the hadium vein 
and the fol1owin uranium values were obtained in 
channel samples (Assay Section Dl, Exhibit D); 


Distance above 
Track	 Width	 U308 
(feet)	 (inches)	 ____ 


83	 10	 0.08 
78	 8	 0.17 
70	 10	 0.34 
64	 9	 0.05 
55	 10	 0.73 
40	 .	 16	 .	 0.10 
18	 .	 12	 •.	 0.96 


in each of these projects, pitchblende has been 
encountered, and the zone in which it occurs in the 
Radium and No Name veins may now be. said toextend 
vertically f or 300 feet and horizontally for 360 
feet. The continuous high-grade section at the 
1040 Level may be said to have a proven horizontal 
length of 115 feet and a vertical distance, of 65 
feet, with a width varying from "inches to 4 feet.. 


•	 A second continuous section of importance appears to 
be developing in the 558 raise. It nOw has a verti-. 


•	 '	 cal height of 83 feet' and *idths from. 8 to 16 inches. 


The Exploration Project 


The applicant now desires to explore the Radium 
and No Name veins on newly-established 1290, 1440, and 
1590 Levels at depths of 2.50, 400, and 550 feet, re-s 
speetively (Exhibit J), below the 1040 Level (the bot-
tom of the Caribou shaft). The reasons for expecting 
to find commercial occurrences of pitchblende are 
summarized here:


-8-
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1. • The regional geological settIng ma1es 
the Caribou Hill area a most' logical, place for the 
occurrence of uranium. 


2. Pitchblende has been found in small 
commercial bodies in the Radium and No' Name veins 
of the Caribou mine, and subsequentT'development on. 
and above the 1140 Level has shown the deposits to 
occur over more extensive 'sections of the veins than 
to the extent of the original showings. The next, 
logical step is to explore the ground below 'the 
1140 Level.


3. Pitchblende, the primary form ,of 
uranium deposition, theoretically, is deposited by 
hot, aqueous, ascending solutions. The occurrences 
on and above the 1140 Level of the Caribou mine have 
the characteristics of being the upper-most'fringes 
of such upward extending depositions. Hence, 
larger, more highly concentrated uranium deposits 
reasonably may be expected below the bottom levels 
of the Caribou mine. 


'4. iach radioactive anOmally, or' radio-
active occurrence, was found to be successively lar-
ger and more intensO as depth is gained in the Caribou 
workings. Hence, at least to the 1040 Level,'the 
radioactivity of the deposits is ever increasing. 


5. In similar silver-pitchblende veins in 
other districts pitchblende has been, found to im-
prove with depth. Two'examples may be cited: 


a. At the Eldorado mine, Great Bear Lake, 
Canada, the No', ,2 vein began at the surface,*ith' 
silver in preponderance,' although pitchblende was pre-
sent. Below the 500-foot'levèl, the vein has produced 
almost no silver, whereas pitchblende ore bodies' have 
been mined to more than 1,000 feet below the surface. 
In the No. 1 vein, little or no pitchblende is visible 
at the surface, yet the vein became the main producer 
below 1,000 feet in depth. .	 ' 


b. At the Jerner mine',', Joachimsthal, 
Czechoslovakia, pitchblendè was encountered in only 
small' quantities in the upper levels, 'below' 262 ' 
meters it appeared in increasing quantities, and 


- 9 -	 ..,	 '
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2. (b) Geoligical features (Con't.) 


below 376 meters it became the only valuable con -
stituent of the' ore. Not only in the werner mine, 
but 'in the district as a whole, uranium tetids to 
increase with depth. 


6. In two productive silver mines, as in 
the Caribou mine, pitchblende has been found in the 
lower levels. In the Sunshine mine, Coeur d'Alene 
District, Idaho, no trace of pitchblende was found 
until the 3100 Level (3100 feet below the surface) was. 
reached. It is reported to occur in a zone between 
the 3100 and 3700 Levels. in the Jo Reynolds mine, 
Lawson, Colorado, pitchblende was not encountered 
until the area between the 900 and 1000 Levels was 
opened up (900 feet below the surfae). ''The con-
tinuity and improvement with depth in these mines 
only' will be determined as the workings 'are deepened, 
but the point of particular interest is that these 
silver mines, like Caribou, encountered pitchblende 
in their current lowest levels as their silver, ores 
were.followed downward. These mines may just be 
reaching zones cntaining workable deposits of uranium. 


For these six reasons, the applicant believes 
'the projected depth program of exploration is war-
ranted. In 1948, the applicant's geologists, Dr. 
G. C. Ridland and Dr. E. E. WahIstrom, recommended 
.that the. mine workings be deepened and vah1 strom 
went so far as to 'warn that the future ofthe pro-
perty depended on the extension of the development 
work below the 1040 Level. 


(The applicant would appreciate the 
•	 return of the attached assay maps 


•	 when the D1VIA has ' no further use 
'V	 for them.)
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fJ 
pu,I_	 pqtfT	 !'U i:t mu> R 


W11!ER, CW







H.".	 S 
DMA Form 
IViF-1Q3 
Revised June, 1951 


3.' (a) Proposed work and cost


Cost	 Time 
•	 Proiect ____	 cMoñth 


•	 Sink Caribou shaft 600 feet from 
the 1040 Level to the 1640 
Level.	 600 feet	 1200/ft........... *120,000	 10 


Cross-cut 100 feet from shaft to 
No Name vein on the 1290, 1440 
and 1590 Levels,	 300 feet 
© *30/ft............................ 9,000	 2 


•	 ' Drift 100 feet NE, on the No Name 
vein on the 1290, 1440, 'and 
1590 Levels to the Radium 
vein intersection and continue 


•	 an additional 100 feet, on the 
No Name vein.	 600 feet ©	 30/ft..... 18,000	 ,	 2 


Drift E 400 feet on the Radium 
vein on the 1290, 1440 and 
1590 Levels.	 1,200 feet 


*30/ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,000	 5 


Extend drift 150 feet on the No 
Name vein, 1590 Level, NE to 
establish a diamond drill 
station.	 150 feet •(	 *35/f t.......... 5,250	 2 


Raise 150 feet from the 1290, 1440. 
and 1590 Levels.	 450 feet 


30/ft. ......... .•...... .••.. ..... 13,500	 3 


Diamond drill 10,000 feet of 
EX core.	 10,000 feet @ 46/ft........ 60,0,00 •	 •	 44 


•	 To ta 1	 Co st. . . . . . . .' . . .. . . . . . . . . . .•. .. . . . . . . *261, 750


22months 


3.	 (b)	 'Time required to start pro.ject 	 ., 


•	 '	 Five days after , the signing of the DMA contract. 


- 11 - 


•	 Concurrent with other projec	 •• "


••i	 •••• 
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3•	 (,)	 (Con't.) 


Estimated time required to cop1eteproject 


Twenty-two months after project is 
started.


JER, [I
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4.	 Map showing plan and vertical projection of 


	


•	 the proposed exploration work is attached as 
Exhibit J.	


0 	


0 


	


•	 The diamond drilling program, is designed to test 
the ground on and below the deepest, 1590 Level, 
and is proposed only for the 1590 Level. Dia-
mond drilling is not proposed 0 for the 1290 of 


	


•	 • 
0 	


•	 1440 Levels.
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5.	 •	 , The Caribou mine is operating and is equipped with 
buildings and some machinery. All the facilities, in-
stallations and fixtures listed below will be devoted' 
to the exploration project. No rehabilitation or 
ropairs.are necessary. 


1. Electric power, connected.	 . 


2. Telehone, connected. 


3.. water, more than adequate from 
mine drainage. 


4. Caribou shaft 5' X 15' outside dimen-
sion from 500 to 920 Level, and 5' X 10' 
from the 920 to the 1040 Level. 


5. Idaho Adit Tunnel on the 500 Level. It is 
electrically lighted and equipped with 
30-pound, 24inch gauge railway track, and 


•	 •	 •	 ditch' to drain' the water pumped from the 
bottom of the CaribOu shaft. 


Buildings:	 .	 • .	 .	 ' 


	


•	 ,	 Compressor house - housing compressor, shop, 
stores, and change room.	 •
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7. (a) To be rented: None 


7. (b) To be.purchased 


	


Sinking hoist..................'....	 2,500

Cable, 3heave Wheel, 


bucket and misc	 500

Sump Pump . . . . . . . . . . . . . ..............1, 000 •	 6 ilowers, •5.li.P. ,iviotors.......,.... 	 600 


	


1 Eimco mucking machine............ 	 3,500

1 Hoist, double drum f or 


	


lb00footdepth................. 	 6,000

8 Mine cars, Card, Z16, 


16 Cu. ft.	 200/ea,.............	 1,600.

4 Jackharnmers, 'Joy L-57, 


551b.400/ea........ .........1=,600, 
4 Drifters, 2 in. Joy T-300, 


	


975/ea. , . . . .,. . . . . . . . . . . . . . . . . 	 3, 900 
•	 4 Stopers, Joy S .-19,	 . S 


•


	


	 3,200

3 Tugger hoists, air motor, 


500 tf capacity................... .1,000 


•	 7. (c) To be furnished, by operator:


	


Present	 Monthly 
•	 Value	 Depreciation 


	


• Storage battery locomotive............	 5,000	 65 
Adequate fleet 1ton cars on 


•	 500 Level, 20 cars	 100/ea.......	 2,000	 35 


	


Compr e s s or. . . . . . . . . . . . . . . . . . . . . . . . . . . . 	 4, 000	 60 


	


j) a. ek-up truck. . . . . . . . . . . . . .•• . . . .• . . . . . .	 1, 500	 30 


	


Hoiston500Level.................... 	 2,000 


	


Punlpon980Level.....................	 1,500	 30 
Mine transit and	 • 


	


misc..instruments.,................ 	 •	 600	 10 


16 


•	 trI! 
ai ;i::s, c. 


• 	 • .••	 • S	 •' 	 S 	 . 	 • 	


S 	 DOLDE, COL',,







.	 S 
DMA Form 
IiF - 103 
Revised June, 1951 


8.	 Labor and supervision 


1 Mine superintendent.... 	 ...........@ 500/mo. 


1 Engineer. . . . . . . , . . . . . . . . . . . . . . . . . . . 400/mo. 


1 Geologist. . . . . . . . . . . . . . . 	 . .. • . • . • . .@ 400/mo. 


1 Bookkeeper. . . . . . . . . . . . . . . . . . . . . . . . . (i 150/mo. 


2 Supervisors	 (shift bosses)......... 15/day 


8 i/liners.... .•....... ........ . . .. .. . .@ 2/hr. 


8 Muoker s . . . . . .. . . . . . . . . . . . . . . -. . . . . . . © 2/br. 


•	 2 Ho is tmen. , .. . . . . . . . . . . . . 	 . . . . . . . . . . © 1 . 75/hr. 


4 T imbermen. . . 	 . . .	 . . . . .	 . . . . . . . . . . © 2/br. 


4 Trammers................. ....® 1.75/hr. 


1 Surface	 man. .. . . . . . . . . 	 ...... . . . . . . © 1 • 75/hr


£&v	 zs; c, 
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Supplies 


Explosive s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 760 


Drillsteelandbits...,.,.,..........•. 6,000 


Timber.. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 6,600 
600' Pipe, air-line, 3" 


®	 75ç//ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450 


2,100' Pipe, air-line, 2" 
©	 40t1/ft...........,.....,..,.,..,.. 840 


2,100' Track,	 12 lbs. 
• 3,675 


•	 600' Pipe, water-line, 2" 
60Ø'/ft. . . ........ . . . . . . . ..•. . .•. .•. 360 


1,100' Pipe, water-line, 	 li-"	 • 
@ 30i/ft. . . . . . . . . ...... . . . . . . . . . . . . .


"-
•	 330 


1,100' Pipe, water-line, 1"	 • 
(	 25Ø/ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 


2,100' Ventilation pipe, 
galvanized, 6,t 


60ç/ft. ........ . . . . .. . .. 	 . . •...... 1,260 
650Power cables, .3 	 '-


conductor,size4...............•....... 450-
1,000' Power cable, 600 V. 


3conductor,size8	 ............... 250 


Hand-tools and miscellaneous 
•	 -supplies,	 2-year	 supply... ..... . 	 ... 2,000 


TotalSupplies.,,.,..-...............38,25O


--18-
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10. (a).. Applicant is prepared to invest 26,175, 
which is io% of.the estimated cost of the 
proposed project. 


10. (b) This amount is sufficient to pay applicant's 
part of the cost of the project.. 
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At the presentthne,the Caribou mine is opera-
ting. Two development projects are underway: 


•	 (a) Drifting in the west side of the mine on the 
• 	 1040 and 920 Levels todevelop silver-lead-zinc ore 


bodies. This work is being financed by: the mining and 
milling of ore encountered in the development headings 
and by some stoping on the 1040 Level. 


(b) The applicant has contracted with the U. S• 
Atomic inergy Commission to do certain exploration work 
in the radioactive section of the mine on and above the 
1040 Level, only. At this time, the 740 Level is being 
rehabilitated so that the AEC program may be resumed. 


It is the intention of the applicant to conduct 
the DMA program herein proposed without interferring 
with the above two projects. If the above projects 
are continuing contemporaneously with the DMa program, 
then the general mine expense, such as supervision, 
engineering, geology, bookkeepig,, hoisting from the 
1040 Level, 500 Level tramming, and power will be pro-
portioned to the individual projects, thus reducing the 
unit cost of the DMA project from the estimate pre-


•	 sented herein.	 • 
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Rad oactivity 
at the Caribou Silver Mine, Boulder county, Colorado 


by G. Carman Ridland 


A program of exploration for radioactive deposits, conducted in 1945 in the 
well-known mineralized areas of the Front Range, Colorado, was rewarded with the 
discovery of pitchblende in a dump at Caribou Hill. The presence of pitchblende in, 
the silver veins at depth apparently is not expressed as gamma-ray anomalies at the 


surface. 


Introduction 
Front Range, Colorado: The majority of the rocks 


comprising the Front Range of Colorado are pre-
Cambrian schists, gneisses, and intrusives which 
have been elevated to form part of the Southern 
Rocky Mountain physiographic province. The re-
gion is noted mainly for its production of gold and 
silver, but ores of tungsten, fluorspar, uranium, 
copper, and iron have been worked. Geological 
literature1 describes pitchblende and other radio-
active minerals occurring at Jamestown, Boulder 
County; Central City, Gilpin County; and Lawson, 
Clear Creek Couiity (fig. 1). These three adjoining 


G. CARMAN RIDLAND, Member AIME, is a Con-
sulting Geological Engineer, New York, N. Y. 


San Francisco Meeting, February 1949. 
TP 2738 IL. Discussion of this paper (2 copies) may 


be sent to Transactions AIME before Feb. 28, 1950. 
Manuscript received March 30, 1949. 


counties cover most of the highly mineralized sec-
tion of the Front Range which extends from James-
town to Breckenridge. As far as the writer is aware, 
uranium has been found only in the portion north-
east of Lawson. 


Silver Deposits at Caribou Hill: The historic sil-
ver deposits of Caribou Hill, located approximately


half way between Jamestown and Central City, and 
35 miles in a straight line northwest of Denver, ap-
peared particularly intriguing as an area to prospect 
for uranium for the following reasons: here exists 
an isolated group of high-grade silver veins in the 
center of a mining district containing occurrences 
df uranium, and, in two of the well-known uranium 
deposits of the world, those at Great Bear Lake, 
Canada, and Joachimsthal, Czechoslovakia, uranium 
is associated with silver in similar fissure veins. An 
exploration program, conducted in the spring of 
1945, directed special attention to Caribou Hill and 
was rewarded with the discovery of heavy, canary-
yellow stained specimens of pitchblende. 


The veins are confined to shear zones cutting a 
north-south, elongated quartz-monzonite stock of 
Tertiary (?) age lying in the axis of a major anti-
dine of the Idaho Springs biotite schist, the oldest 
pre-Cambrian formation in the district. The stock 
is one and three-quarter miles long by more than 
a mile wide, and Caribou Hill is approximately at 


• its center. 
The ore zones vary in width from a few inches to 


15 ft, and one structure has been traced for a length 
• of over 4000 ft. The ore minerals are galena, 
sphalerite, ruby silver, native silver, chalcopyrite, 
pyrite, and. pitchblende. They occur most commonA 
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Where X = tons per hour original feed. 
Y = tons per hour classifier sand. 
a = percentage of minus 100 mesh in ball 


mill discharge. 
b = percentage of minu' 100 mesh in 


classifier overflow. 
c = percentage of miiius 100 mesh in 


classifier sand. 
Ball Loads: No. 10 unit was iãrged with 75,000 


lb of balls at the beginning of t1$ test and an effort 
was made to keep mill amperage constant. This 
met with some success, but on siera1 occasions, by 
inspection, ball level was fouid to have dropped. 
For the last month's test, thjbnsumption figure 
for the preceding months wasüsed as a guide in 
adding balls, and this resu1tedj a very steady ball 
load. From the average level, easured when the 
mill was down, it was calcu1atd that the average 
load was 72,000 lb. 


Power Figures: The powerieter on No. 10 unit 
was read every morning at 7..m. and the power 
consumed for the precedingday calculated. The 
month's figures, the sum of ese daily power fig-
ures, corrected for meter err? were used for the 
No. 10 miii. For the mills N:Z' to 9, the monthly 
power figures as provided lthe Electrical De-
partment were used. This fie was obtained by 
monthly meter readings, instd of daily, and was 
subjected to meter error cor9etion. 


Screen Analysis of Ball iji1 Feed: A typical 
screen analysis of coarse he4 (feed to all ball 
mills) is given in Table I. 


Table I. Screen Analysis 4 oarse Heads 


Screen Size
	


LPer Cent 
Plus	 0.525 in.	 0.4 


0.371 in.	 7	 9.8 
3	 Mesh
	


15.2 
4
	


8.3 
6
	


8.6 
5.8 
8.9 


14
	


5.5 
20 
28
	


4.3 
35
	


5.0 
48
	


2.9 
65 


100 
150
	


2.4 
200 
325
	


1.7 
Minus 325 


Duration of Test: The investigion was carried 
out over a period of seven months, fom June to De-
cember, 1942, inclusive. The Septber test is not 
included because of the time dowi for linmg the 
No. 10 mill, and changing the dri motor. Tests 
for June, July, and August are thoght to be less 


Table II. Summof Test 
June Jkl August	 Oct 


- ifier overflow 
)ur 
11 miii hour


I 
Table III. Screen Analysis of F. X. Classifier Overflows 


june july August	 Oct. Nov. Dec. 


Mills	 Mill	 Mills	 Mill 
Mesh	 No. I to 9	 No. 10	 No. I to 9	 No. 10 


Plus	 65 6.0 4.5 6.4 5.0 
100 14.1 12.9 13.3 13.9 
150 15.3 15.3 14.3 15.1 
200 13.8 14.3 13.8 14.3 
325 9.6 10.1 9.5 9.8 


Minus	 325 41.2 42.9 42.7 41.9 


100.0 100.0 100.0 100.0 


Conical Cylin-
Trunnion drical 
Overflow Grate 


Average per cent solids in F. X. Classifier Overflow	 24.7 21.9 
Average circulating load, per cent 420.0 460.0 
Bali load in mills in short tons 36.0 36.0 


accurate as regards power figures than those for 
October, November, and December, because during 
the former months it was discovered that the No. 10 
ball mill motor was somewhat. dfective. The sum-
mary of the test is, therefore, sj1it into two halves 
in Table II and III. 


Observation: (1) To obtaiñ. comparable grind 
it was necessary to overflow th . F.X. Classifier at 2 
to 3 pct less solids with the lindrica1 grate mill 
than with the conical trunnion overflow mills 


(2) There appeared to blittle difference with 
regard to ease of operation. - Qer1oads on the coni-
cal trunnion overflow mills , ' ére reflected immedi-
ately in the sand load on thelassifler, whereas the 
cylindrical grate mill overl'oded internally. This 
condition was indicated by a drop in amperage and 
a definite decrease in mill noise 


(3) From the maintenaic* point of view, the 
cylindrical grate mill was much more difficult to 
inspect and required more time to reline 


Conclusions (1) The cylindrical grate mill with 
a ball load of 72 000 lb had.'a one sixth greater 
grinding capacity than a conial trunnion overflow 
mill with the same tonnage óblls, on Mufulira ore. 


(2) Consumption of griñdg balls was 27 pct 
greater for equal tonnage gr .i$id in the cylindrical 
grate mill. 


(3) Consumption of linert'l at 0.63 lb per ton 
(gross) was 32 pet higher for the conical 
trunnion overflow at 0.43 lb pon (gross). 


(4) In terms of power cos'tper ton of finished 
product produced the cylindica1 grate mill re-
quired from 1 to 3 pet more po.è't, than the conical 
trunnion overflow, on Mufulira &e 


(5) The cylindrical grate iii produced about 
2 pet less oversize (plus 100 than the coni--
cal trunnion overflow, because:te classifier was 


run at a lower dehy, but at equal 
densities the cylindrical grate grind 


Nov Dec	 was inferior to th conical trunnion 
overflow., 


9 No.10	 (6) Work done	 either type of 
- _______	 mill was directly	 oportional to. 


45	 power input. 
(7) Considering pwer costs ap-


16.32	 proximately equal, xthe cylindrical 
20:55 grate ball mill prodiced more fin-


ished product at the expense of con-
siderably more steel consumption. 


Mills 
No. I to 9


'	 Mill 
No. 10


Mills 
No. I to 


385 463 379 
50.55 52.44 52.46 
31.85 '.	 35.48 31.68 
13.04 15.20 14.00 
9.00 9.74 8.92 


22.04 22.78 20.32 
2.88 .	 3.68 2.78 
0.43 0.63 0.43
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Fig. 1—Index map showing position of some of the 

major mining districts of the Front Range relative to 



Denver, Cob. 


ly, finely and inconspicuously disseminated in vein 
matter or in the adjacent altered monzonite. Gangue 
minerals are mostly quartz, various colored carbon-
ates, barite, some fluorite, and clay minerals that 
are the alteration products of feldspar and biotite 
of the wall rock. 


An investigation of the mining properties of Cari-
bou Hill resulted in the consolidation of the old 
Caribou mine property and other, adjacent proper-
ties believed to be important. In 1947, the Consoli-
dated Caribou Silver Mines, Inc., began the rehabil-
itation of the old mine workings. 


Geiger-Muller Survey 
The surface of Caribou Hill and particularly the 


outcrops of the major ore-bearing structures were 
traversed with a Geiger-Muller counter sensitive 
to gamma radiation. As the Caribou mine was Un-
watered, the accessible levels and stopes were 
thoroughly traversed with the instrument. At in-
tervals of from 50 to 100 ft, or wherever radio-
activity was suspected, Geiger-Muller counts were 
recorded. The counts were taken for periods of 
from one to ten minutes and expressed as the av-
erage , number of impulses per minute. 


Explanation: Experience has shown that the 
count for the instrument used may fluctuate from ½ 
to 1½ times the average rate and still be in no way 
influenced by any near concentration of radioactive 
material. Hence, any count between 10 and 29 per 
minute was considered in the normal (N) range; 
from 30 to 47, in the twice normal or 2N range; 
from 48 to 66;' in the 3N range, and so on. If an 
average count of. below 10 was obtained, it was 
considered below normal and designated N/2. Ex-
perience has further shown that, if a radioactive 
element is present in sufficient quantity to be seen 
in its mineral form, or to be detected by ordinary 
chemical analysis, the count, at the place of ex-
posure, is likely to be 5N or higher. 


Normal (or Negative) Activity: The surface (ex-
cept part of the Caribou dump) and most of the


levels registered no above-normal radioactivity. 
Below-normal Activity: On the 300 level a read-


ing of 8 was obtained on one of the veins but, at 
this time, no particular significance is attached to 
this phenomenon. 


Above -normal Activity: Four levels produced 
counts registering above-normal radioactivity, and 
the profiles of the gamma-ray intensities of these 
levels are illustrated in fig. 2. A single count at an 
isolated place on the 360 level ran 34, or 5 above the 
limit of the normal range. A group of counts taken 
on the 530 level ran 7., 18, 39, 24, 22, 38, 28, 36, 25, 
and 25, over a length of 220 ft. This is undoubtedly 
an anomaly, but too mild to indicate a concentration 


360 LEVEL 


:__ ___
530 LEVEL 


100	 000	 .	 300 


/040 LEVEL 


Fig. 2—Profiles of the gamma-ray intensities on the 
360, 530, 920 'and 1040 levels of the Caribou Mine. 


The horizontal scale is in feet and is shown on the diagram. The 
vertical scales are the gamma-ray intensities expressed in the number 
of counts over the normal, background count of the country rock. 
The broken line marked N represents normal intensity.. 
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of radioactive material that could be seen or de-
tected by ordinary chemical analysis. The average 
count on the 920 level is noticeably higher than on 
any of the upper levels, and at the northeast end 
of the drift it begins to climb abruptly to 3N. The 
1040 level is normal in gamma-ray activity except 
for the northeast 350 ft. The intensity of this anom-
aly is sufficient to indicate that a radioactive min-
eral is exposed along approximately 100 ft of this 
drift.


Description of Occurrence 
Ore Body of the 1040 Level: At the northeast end 


of the 1040 level, channel samples, taken at 10 ft 
intervals, reveal an ore body 350 ft long with an 
average width of 4.08 ft and an average grade of 
0.06 1 oz per ton gold, 18.96 oz per ton silver and 
1.76 pet lead. It follows a northeast trending struc-
ture for 220 ft, then turns off to the east along a 
subsidiary east-west fracture for the remaining 130 
ft. The ore varies from one to nine feet in width• 
and is a siliceous- and carbonaceous-vein filling con-
taining, in places, galena, sphalerite, and a little 
pyrite. In the east-west section, pitchblende and 
ruby silver are also visible. The pitchblende occurs 
in a continuous, black seam 1 to 16 in. wide which 
begins 45 ft southwest of the junction of the north-
east and subsidiary structures and follows the foot-
wall of the ore to the junction, then the center of 
the east-west striking vein for an additional 110 ft. 
This black material is radioactive and intensely so 
at places. It is friable and has an earthy luster and 
readily stains the fingers when handled. Veinlets 
of an easily shattered, black,. vitreous, colloform 
pitchblende form part of the dark streak, and 
galena, sphalerite, ruby silver, and colloform pyrite 
also may be identified by hand lense. 


Radioactive Ore under Low Power Magnification: 
A microscopic view of a polished section of the 
black material, viewed in reflected light under low 
power magnification, shows pitchblende and 
coarsely crystallized galena, sphalerite, and proust-
ite. Chalcopyrite is present as small exsolutiOn 
blebs in sphalerite and proustite and also in places


Fig. 4—Radiograph of polished section, part 
of which is shown in fig. 3 and fig. 5. X4. 


The white areas are strongly radioactive, relatively pure 
pitchblende blebs. The dark gray area is the moderately 
radioactive, colloform substance. The black areas of the 
specimen are areas where radioactivity is negative. 


independent of these minerals. Most of the section, 
however, is composed of a conspicupus, impure, 
gray colloform substance (fig. 3) resembling pitch-
blende in microscopic appearance, but too soft to 
be pitchblende. It has a sort of ground mass rela-
tionship to the more coarsely crystallized minerals. 
A radiograph of this section (fig. 4) shows it to be 
less radioactive than pure pitchblende, but does 
show that it contains, in places, blebs of a strongly 
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Fig. 5— High magnifica-
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radioactive mineral which has the physical, chemi-
cal, and radioactive properties of pitchblende. 


Radioactive Ore under High Power Magnification: 
High power magnification of the colloform mixture 
(fig. 5) reveals an intimate mixture of a silver-
white mineral and a dark gray mineral. The latter 
is believed to be pitchblende because of its color, 
habit, and reaction to reagents. The white-colored 
mineral is deeply etched by potassium cyanide and, 
when so etched and examined under high power 
magnification, it exhibits a deep red internal refiec-
ion. Hence, this second component is apparently a 
ruby silver and probably proustite which is present 
elsewhere in 'the polished section. 


Conclusions 
The study of the radioactivity on the surface and 


within the Caribou mine brings to light three ob-
servations of possible interest to those using the 
Geiger-Muller counter in the search for pitch-
blende-bearing veins. 


1. The surface survey failed to detect any evi-
dence of above normal gamma-ray intensity over 
the country rock or along the outcrops of the veins, 
and, if the Caribou mine workings had not reached 
a depth of 1040 ft and pitchblende discovered on the 
Caribou dump, the pitchblende occurrence may 
never have been detected. 


2. On the 1040 level, as the Geiger-Muller 
counter was moved along the drift toward the 
radioactive ore body, it first registered the anomaly 
at a distance of approximately 160 ft from the point 
where the nearest channel sample returned a value 
for uranium (fig. 2, 1040 level profile). The writer 
does not believe that the intensity 'at this location 
is due to radiation penetrating the full 160 ft; it 'is 
more likely due to the result of local radiation 
emanating from trace amounts of 'a radioactive ele-
ment, or elements, in the vein within 5 ft or less of 
the instrument. 


3. Both on the surface and underground, the 
quartz-monzonite. host rock was found to possess a 
normal gamma-ray count. This observation is in 
direct contradiction to results obtained from similar


studies5 made by the writer in the Great Bear Lake 
Area, N.W.T., Canada, where the host rocks of the 
silver-pitchblende veins were found to be approxi-
mately one and one-half times as radioactive as the 
adjacent, nonhost formations. Hence, the prospector 
in search of radioactive deposits may reason that, 
from the results obtained at Caribou Hill, he need 
not confine his attention to formations possessing 
higher-than-average gamma radiation. 
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CycIo'e Thickener 
Applications in the Coal Industry 


by M G Driessen and H E Criner


'I 


Possible applications of cyclone thickeners for (1) claica 
tionf the washery water and, (2) recovery of fine coal from the 
plantbleed The paper shows (1) that it is possible to reme all 
particles including the very finest, from the circulating watethus 
obtaiing a closed water system and, (2) that reduction of tHash 
conteflt of the solids of the plant bleed is feasible by mecs of 
cyclne thickeners Performance data for different size cyèl'ones 


is given in the form of graphs 


T
HE cyclone thickener hS rtwo important appli-
cations in wet washing 4iats: (1) water clari -


fication, and (2) fine 'coal reppiery. 
The thickener consists of ,,qonical chamber into 


which the fluid is injected \lirough a tangential 
nozzle at the periphery of theárge end. The solids 
of the slurry are concentrate and removed from 
the apex of the cone while th "thinner" portion is 


• M. G. DRIESSEN, Member 	 is a Consulting 
Engineer, Pittsburgh, Pa., and I.E. CRINER is De-
velopment Engineer, Heyl and Pderson. 


New York Meeting, February 1O. 
TP 2735 F. Discussion of this pder (2 copies) may 


be sent to Transactions AIME beTh're Feb. 28, 1950. 
Manuscript received June 29, 1949\


-__________________ - s..-
discharged from a central tube in afiat head at the 
large end, fig. 1. The advantagesf the cyclone 
thickener are that large volumes oiurry may be 
treated with small space requiremen%and that the 
underfiow concentration may be coçrol1ed easily 
and readily to meet varying feed condtions. 


Control. of Washery Water Solids Cncentration: 
The first requirement, in the process ojontrolling 
solids concentration, is that the solids 1 removed 
from the body of circulating water . at Uie rate at 
which they are introduced. If this condition, is satis-


-A	 ,._.I1	 4. - 


	


tile tuiiienti dtlOii Win ieiiiaiii a a nxa vaiue	 Fig. 1—A in. rubber cyclone thickener. 
and will not increase to uncontrollable levels. The 


	


second requirement is that the solids conceitration 	 1—Rubber cyclone	 or°--Ne overflow opening 3—Soft 
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Radioactivity 
at the Caribou Silver Mine, Boulder County, Colorado 


by G. Carman Ridland 


A program of exploration for radioactive deposits, conducted in 1945 in the 
well-known mineralized areas of the Front Range, Colorado, was rewarded with the 
discovery of pitchblende in a dump at Caribou Hill. The presence of pitchblende in, 
the silver veins at depth apparently is not expressed as gamma-ray anomalies at the 


surface. 


Introduction 
Front Range, Colorado: The majority of the rocks 


comprising the Front Range of Colorado are pre-
Cambrian schists, gneisses, and intrusives which 
have been elevated to form part of the Southern 
Rocky Mountain physiographic province. The re-
gion is noted mainly for its production of gold and 
silver, but ores of tungsten, fluorspar, uranium, 
copper, and iron have been worked. Geological 
1iterature describes pitchblende and other radio-
active minerals occurring at Jamestown, Boulder 
County; Central City, Gilpin County; and Lawson, 
Clear Creek County (fig. 1). These three adjoining 


G. CARMAN RIDLAND, Member AIME, is a Con-
sulting Geological Engineer, New York, N. Y. 


San Francisco Meeting, February 1949. 
TP 2738 IL. Discussion of this paper (2 copies) may 


be sent to Transactions' AIME before Feb. 28, 1950. 
Manuscript received March 30, 1949. 


counties cover 'most of the highly mineralized sec-
tion of the Front Range which extends from James-
town to Breckenridge. As far as the writer is aware, 
uranium has been found only in the portion north-
east of Lawson. 


Silver Deposits at Caribou Hill: The historic sil-






ver deposits of Caribou Hill, located approximately


half way between Jamestown and Central City, and 
35 'miles in a straight line northwest of Denver, ap-
peared particularly intriguing as an area to prospect 
for uranium for the following reasons: here exists 
an isolated group of high-grade silver veins in the 
center of a mining district containing occurrences 
of uranium, and,--in two of the well-known uranium 
deposits of the world, those at Great Bear Lake, 
Canada, and Joachimsthal, Czechoslovakia, uranium 
is associated with silver in similar fissure veins. An 
exploration program, conducted in the spring of 
1945, directed special attention to Caribou Hill and 
'was rewarded with the discovery of heavy, canary-
yellow stained specimens of pitchblende. 


The veins are confined to shear zones cutting a 
north-south, elongated quartz-monzonite stock of 
Tertiary (?) age lying in the axis of a major anti-
dine of the Idaho Springs biotite schist, the oldest 
pre-Cambrian formation in the district. The stock 
is one and three-quarter miles long by more than 
a mile wide, and Caribou Hill is approximately at 
its center. 


The ore zones vary in width from a few inches to 
15 ft, and one structure has been traced for a length 
of over 4000 ft. The ore minerals are galena, 
sphalerite, ruby silver, native silver, chalcopyrite, 
pyrite, and. pitchblende. They occur most common-
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Table II. Summary oIrest 
June July A\iust	 Oct. 


Mills 
No. ito 9


4il 
N	 10


Mills 
No. I to 


Horsepower 385 463 379 
Per cent -200 mesh in classifier overflow 50.55 52.4j\ 52.46 
Dry tons per ball mill hour 31.85 35.48' 31.68 
New tons -200 mesh per ball mill hour 13.04 15.20 1400 
Kw-hr per dry ton milled 9.00 9.74 8.92 
Kw hr per ton-200 mesh produced 22.04 22.78 20.32 
Grinding balls used in lb per ton 2.88 3.68 2.78 
Liners (gross) used in lb per ton 0.43 0.63 0.43 


Where X = tons per hour original feed. 
Y = tons per hour classifier sand. 
a = percentage of minus 100 mesh in ball 


mill discharge. 
b = percentage of minus 100 mesh in 


classifier overflow. 
c = percentage of minus 100 mesh in 


classifier sand. 


Ball Loads: N6 10 unit was charged with 75,000 
lb of balls at thheginning of the test and an effort 
was made to l4p mill amperage constant. This 
met with some iccess, but on several occasions, by 
inspection,. balI evel was found to have dropped. 
For the last mth's test, the consumption figure 
for the precedii months was used as a guide in 
adding balls, anchis resulted in a very steady ball 
load. From the arage level, as measured when the 
mill was down, ças calculated that the average 
load was 72,000 11 


Power Figures: he power meter on No. 10 unit 
was read every n4ning at 7 a.m. and the power 
consumed for the receding day calculated. The 
month's figures, thum of these daily power fig-
ures, corrected for Fter error, were used for the 
No. 10 miii. For thiils No. 1 to 9, the monthly 
power figures as prded by the Electrical De-
partment were used. ' 1S figure was obtained by 
monthly meter readininstead of daily, and was 
subjected to meter errorrection. 


Screen Analysis of \ all Mill Feed: A typical 
screen analysis of coa. heads (feed to all ball 
mills) is given in Table. 


Table I. Screen Ana jsis of Coarse Heads 


Screen Size Per Cent 
Plus	 0.525 in. 0.4 


0.371 in. 9.8 
3	 Mesh 15.2 
4 '3i 8.3 
6 8.6 
8 5.8 


10 t_. 8.9 
14 Lj 5.5 
20 c,	 4.5 
28 4.3 
35 5.0 
48 2.9 
65 2.9 


100 \k	 4.7 
150 2.4 
200 2.3 
325 1.7 


Minus 325


Duration of Test: The investigaIbn was carried 
out over a period of seven months, fri June to De-
cember, 1942, inclusive. The Septemr test is not 
included because of the time down br lining the 
No. 10 miii, and changing the drive *otor. Tests 
for June, July, and August are thougl to be less


Table III. Screen Analysis of F. X. Classifier Overflows 
_____________ June	 July	 August Oct.	 Nov.	 Dec. 


Mills Mill Mills Mill 
Mesh No. I to 9 No. 10 No. I to 9 No. 10 


Plus	 65 6.0 4.5 6.4 5.0 
100 14.1 12.9 13.3 13.9 
150 15.3 15.3 14.3 15.1 
200 13.8 14.3 13.8 14.3 
325 9.6 10.1 9.5 9.8 


Minus	 325 41.2 42.9 42.7 41.9 


100.0 100.0 100.0 100.0 


Conical Cylin-
Trunnion drical 
Overflow Grate 


Average per cent solids in F. X. Classifier Overflow	 24.7 21.9 
Average circulating load, per centL 420.0 460.0 
Ball load in mills in short tons 36.0 36.0


accurate as regards poer figures than those for 
October, November, andDecember, because during 
the former months it w discovered that the No. 10 
ball miii motor was sothwhat defective. The sum-
mary of the test is, th44.ore, split into two halves 
in Table II and III. 


Observation: (1) To tain a comparable grind 
It was necessary to overflow the F.X. Classifier at 2 
to 3 pct less solids witht.he cylindrical grate mill 
than with the conical truntuon overflow mills 


(2) There appeared tc\e little difference with 
regard to ease of operatioriOverloads on the coni-
cal trunnion overflow mill,were reflected immedi-
ately in the sand load on t1 classifier, whereas the 
cylindrical grate mill overiqaded internally This 
condition was indicated by drop in amperage and 
a definite decrease in miii ne. 


(3) From the maintenanpoint of view, the 
cylindrical grate miii was m*h more difficult to 
inspect, and required more timto reline. 


Conclusions: (1) The cy1indal grate mill with 
a ball load of 72,000 lb had ne sixth greater 
grinding capacity than a conicalrunnion overflow 
mill with the same tonnage of balD n Mufulira ore. 


(2) Consumption of grinding 1ls was 27 pct 
greater for equal tonnage ground iiçthe cylindrical 
grate mill. 


(3) Consumption of liner steel ãt\063 lb per ton 
(gross) was. 32 pct higher than fo%the conical 
trunnion overflow at 0.43 lb per ton (s). 


(4) In terms of power cost per toriof finished 
product produced, the cylindrical gratmill re-
quired from 1 to 3 pct more power than t1 conical 
trunnion overflow, on Mufulira ore. 


(5) The cylindrical grate mill produc	 about 
2 pct less oversize (plus 100 mesh) than the coni-
cal trunnion overflow, because the classifier was 


run at a lower density, but at equal 
densities the cylindrical grate grind 



	


Nov. Dec.	 was inferior to the conical trunnion 
overflow. 


9 No.10	 (6) Work done by either type of 
- _______	 mill was directly proportional to 


	


450	 power input. 
(7) Considering power costs ap-


	


16.32	 proximately equal, the cylindrical 


	


20.55	 grate ball mill produced more fin-


	


3.53	 ished product at the expense of con-






siderably more steel consumption. 
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ly, finely and inconspicuously disseminated in vein 
matter or in the adjacent altered monzonite. Gangue 
minerals are mostly quartz, various colored carbon-
ates, barite, some fluorite, and clay minerals that 
are the alteration products of feldspar and biotite 
of the wall rock. 


An investigation of the mining properties of Cari-
bou Hill resulted in the consolidation of the old 
Caribou mine property and other, adjacent proper-
ties believed to be important. In 1947, the Consoli-
dated Caribou Silver Mines, Inc., began the rehabil-
itation of the old mine workings. 


Geiger-Muller Survey 
The surface of Caribou Hill and particularly the 


outcrops of the major ore-bearing structures were 
traversed with a "Geiger-Muller counter sensitive 
to gamma radiation. As the Caribou mine was Un-
watered, the accessible levels and stopes were 
thoroughly traversed with the instrument. At in-
tervals of from 50 to 100 ft, or wherever radio-
activity was suspected, Geiger-Muller counts were 
recorded. The counts were taken for periods of 
from one to ten minutes and expressed as the av-
erage number of impulses per minute 


Explanation: Experience has hown that the 
count for . the instrument used.may,fluctuate from % 
to 1½ times ,the average rate and still be in no way 
influenced by any near concentration of radioactive 
material. Hence, any count between 10 and 29 per 
minute was considered in the normal (N) range; 
from 30 to 47, in 'the twice normal or 2N range; 
from 48 to 66, in the 3N range, and so on. If an 
average count of below 10 was obtained, it was 
considered below normal and designated N/2. Ex-
perience has further shown that, if a radioactive 
element is present in sufficient quantity to be seen 
in its mineral form, or to be detected by ordinary 
chemical analysis, the count, at the place of ex-
posure, is likely to be 5N or higher. 


Normal (or Negative) Activity: The surface (ex-
cept part of the Caribou dump) and most of the


levels registered no above-normal radioactivity. 
Below-normal Activity: On the 300 level a read-


ing of 8 was obtained on one of the veins but, at 
this time, no particular significance is attached to 
this phenomenon. 


Above-normal Activity: ,Four levels produced 
counts registering above-normal radioactivity, and 
the profiles of the gamma-ray intensities of these 
levels are illustrated in fig 2. A single count at an 
isolated place an the 360 level ran 34, or 5 above the 
limit of the normal range: A group of counts taken 
on the 530 level ran 27,18, 39, 24, 22, 38, 28, 36, 25, 
and 25 over a length of 220 ft. This is undoubtedly 
an anomaly, but too mild to indicate a concentration 


360 LEVEL 


- - - - 
530 LEVEL 


O0	 000	 000 


920 LEVEL 


, /040 LE _	 _ 


Fig. 2—Profiles of the gamma-ray intensities on the 
360, 530, 920 and 1040 levels of the Caribou Mine. 


The horizontal scale is in feet and is shown on the diagram. The 
vertical scales are the gamma .ray intensities expressed in the number 
of counts over the normal, background count of the country rock. 
The broken line marked N represents normal intensity. 


TRANSACTIONS AIME, VOL. 187, JAN. 1950, MINING ENGINEERING-99 


LILJ 
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of radioactive material that could be seen or de-
tected by ordinary chemical analysis. The average 
count on the 920 level is noticeably higher than on 
any of the upper levels, and at the northeast end 
of the drift it begins to climb abruptly to 3N. The 
1040 -level is normal in gamma-ray activity except 
for the northeast 350 ft. The intensity of this anom-
aly is sufficient to indicate that a radioactive min-
eral is exposed along approximately 100 ft of this 
drift.


Description of Occurrence 
Ore Body of the 1040 Level: At the northeast end 


of the 1040 level, channel samples, taken at 10 ft 
intervals, reveal an ore body 350 ft long with an 
average width of 4.08 ft and an average grade of 
0.06 1 oz per ton gold, 18.96 oz per ton silver and 
1.76 pct lead. It follows a northeast trending struc-
ture for 220 ft, then turns off to the east along a 
subsidiary east-west fracture for the remaining 130 
ft. The ore varies from one to nine feet in width 
and is a siliceous- and carbonaceous-vein fihling con-
taining, in places, galena, sphalerite, and a little 
pyrite. In the east-west section, pitchblende and 
ruby silver are also visible. The pitchblende occurs 
in a continuous, black seam 1 to 16 in. wide which 
begins 45 ft southwest of the junction 'of the north-
east and subsidiary structures and follows the foot-
wall of the ore to the junction, then the center of 
the east-west striking vein for an additional 110 ft. 
This black material is radioactive and intensely so 
at places. It is friable and has an earthy luster and 
readily stains the fingers when handled. Veinlets 
of an easily shattered, black, vitreous, colloform 
pitchblende form part of the dark streak, and 
galena, sphalerite, ruby silver, and colloform pyrite 
also may be identified by hand lense. 


Radioactive Ore under Low Power Magnification: 
A microscopic view of a polished section of the 
black material, viewed in reflected light under low 
power magnification, shows pitchblende and 
coarsely crystallized galena, sphalerite, and proust-
ite. Chalcopyrite is present as small exsolution 
b1eb in sphalerite and proustite and also in places


Fig. 4—Radiograph of polished section, part 
of which is shown in fig. 3 and fig. 5. X4. 


The white areas are strongly radioactive, relatively pure 
pischblende blebs. The dark gray area is the moderately 
radioactive, colloform substance. The black areas of the 
specimen are areas where radioactivity is negative. 


independent of these minerals. Most of the section, 
however, is composed of a conspicuous, impure, 
gray colloform substance (fig. .3) resembling pitch-
blende in microscopic appearance, but too soft to 
be pitchblende. It has a sort of ground mass rela-
tionship to the more coarsely crystallized minerals. 
A radiograph of this section (fig. 4) shows it to be 
less radioactive than pure pitchblende, but does 
show that it contains, in places, blebs of a strongly 
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Fig. 5— High magnifica-






tion micrograph of the

colloform substance.

shown in fig. 3. Oil



emersion. X170. 
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radioactive mineral which has the physical, chemi-
cal, and radioactive properties of pitchblende. 


Radioactive Ore under High Power Magnification: 
High power magnification of the colloform mixture 
(fig. 5) reveals an intimate mixture of a silver-
white mineral and a dark gray mineral. The latter 
is believed to be pitchblende because of its color, 
habit, and reaction to reagents. The white-colored 
mineral is deeply etched by potassium cyanide and, 
when so etched and examined 'uñder high power 
magnification, it exhibits a deep red internal reflec-
ion. Hence, this second component is apparently a 
ruby silver and probably proustite which is present 
elsewhere in the polished section. 


Conclusions 
The study of the radioactivity on the surface and 


within the Caribou mine brings to light three ob-
servations of possible interest 'to those using the 
Geiger-Muller counter in 'the search for pitch-
blende-bearing veins. 


1. The surface survey failed, to detect any evi-
dence of above normal gamma-ray intensity over 
the country rock or along the outcrops of the veins, 
and, if the Caribou mine workings had not reached 
a depth of 1040 ft and pitchblende discovered on the 
Caribou dump, the pitchblendé occurrence may 
never have been detected. 


2. On the 1040 level, as the Geiger-Muller 
counter was moved al6ng the drift toward the 
radioactive ore body, it first registered the anomaly 
'at a distance of approximately 160 ft from the point 
where the nearest channel sample returned a value 
for uranium (fig. 2, 1040 level profile). The writer 
does not believe that the intensity at this location 
is due to radiation penetrating the full 160 ft; it is 
more likely due to the result of local radiation 
emanating from trace amounts of a radioactive ele-
ment, or elements, in the vein within 5 ft or less of 
the instrument. 


3. Both on the surface and underground, the 
quartz-monzonite host rock was found to possess a 
normal gamma-ray count. This observation is in 
direct contradiction to results obtained from similar


studies5 made by the writer in the Great Bear Lake 
Area, N.W.T., Canada, where the host rocks of the 
silver-pitchblende veins were found to be approxi-
mately one and one-half times as radioactive as the 
adjacent, nonhost formations. Hence, the prospector 
in search of radioactive deposits may reason that, 
from the results obtained at Caribou Hill, he need 
not confine his attention to formations possessing 
higher-than-average gamma radiation'. 
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Cyckne Thickener 
Applications in the Coal Industry 


by M G Druessen and H E Crine 


jPossuble applications of cyclone thickeners for. (1) ckrufica-
tioof the washery water and, (2) recovery of fine coal frm the 
p lakt bleed The paper shows (1) that it is possible to rerove all 
pçiricles including the very finest, from the circulating watr, thus 
obttning a closed water system and, (2) that reduction ofIie ash 
conent of the solids of the plant bleed is feasible by mCans of 
cy4roie thickeners. Performance data for different size dlones 


is given in the form of graphs. 


T
HE cyclone thickener 
cations in wet washing 


fication, and (2) fine coal r 
The thickener consists of 


which the fluid is injected 
nozzle at the periphery of tI 
of the slurry are concentra 
the apex of the cone while I 


M. G. DRIESSEN, Member A$, is a Consulting 
Engineer, Pittsburgh, Pa., and H; CRINER is De-
velopment Engineer, Heyl and P4Jrson. 


New York Meeting, February 19'49 
TP 2735 F. Discussion of this pa (2 copies) may 


be sent to Transactions AIME bef, Feb. 28, 1950. 
Manuscript received June 29, 1949. 


discharged from a central tube in at head at the 
large end, fig. 1. The advantages the cyclone 
thickener are that large volumes of 'rry may be 
treated with small space requirementnd that the 
underfiow concentration may be contolled easily 
and readily to meet varying feed condifiins. 


Control of Washery Water Solids Coientration: 
The first requirement, in the process of citrolling 
solids concentration, is that the solids beemoved 
from. the body of circulating water at thë\rate at 
which they are introduced. If this condition i satis-
fied the concentration will remain at a fixed\value 
and will not increase to uncontrollable levels. The Fig. 1—A 3 in. rubber cyclone thickener. 


two important appli-
nts: (1) water clan-


cal chamber into 
igh a tangential 


end. The solids 
d removed from 
inner" portion is 


second Eeq 1iremnt is that the solids concentration	 1—Rubber cyclone body. 2—Cover with overflow opening. 3—Soft 
rubber orifice 4—Nozzle retainer 
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MINERALOGY OF THE RADIUM VEIN 


Collection of Samples and Methods of Analysis 
Samples of the vein filling were collected at three places in the raise along the Radium 


Vein. A number of additional specimens of high grade uraninite ore were donated by Mr. 
Elmer Hetzer, Mine Superintendent at Caribou, and several large high grade specimens 
were loaned for this study by the A.E.C. All of the loaned specimens were taken near 
the foot of the raise on the 1040 foot level. 


Eight polished surfaces of the ore were obtained and studied with the reflecting micro-
scope. The study yielded data on the physical properties of the ur'aninite, its relations 
with other vein minerals and the paragenesis of the vein filling. Thin sections of the ore 
aided the study of relations of the ore minerals to the gangue and waU rock minerals. 
X-ray diffraction photographs of the uraninite were made, but a pattern sufficiently good 
for an accurate computation of the lattice constant has not yet been obtained. 


General Statement 
The ore minerals recognized in the polished surface sthdy are uraninite, pyrite, 


chalcopyrite, sphalerite, galena, argentite, ruby silver, and native silver. Gangue min-
erals represented are quartz, carbonate and barite. The existence of two characteristic 
assemblages of ore minerals suggests two stages in the vein formation. In Stage A, 
which is thought to be the earlier, quartz, sphalerite and galena were deposited. Uran-
mite was deposited early in Stage B. The othçr minerals of this stage are chalcedony, 
chalcopyrite, sphalerite,argentite, ruby silver, and native silver. 


Uraninite 


Two varieties of uraninite occur in the Caribou ore. One of these is a dense, hard, 
black material with pitchy luster, while the other is a soft, fine-grained, dull-lustered, 
porous material which coats fractures and open vugs, and in some places appears to 
grade into the lustrous material. The hard variety shows varying degrees of luster and 
hardness. Both varieties contain inclusions of pyrite and lesser amounts of other sul-
phides. Under the microscope the lustrous uraninite almost always shows the colloform 
structure which characterizes the material described from other localities, as Great 
Bear Lake,' )oachimsthal, 2 and Katanga. 3 Radially arranged fractures, some filled 
with pyrite, are common in the. botryoidal material. Although the hardness of uraninite 
is given as 5 1/2, even the aahardR variety of Caribou uraninite can be scratched (with 
difficulty), suggesting that this material has undergone oxidation since its deposition. 


1. Kidd, D. F., and Haycock, M. H,, Mineragraphy of the Ores of Great Bear Lake G.S.A. 
Bull., Vol. 46, 1935, pp. 879-960. 
2. Zuckert, R., Die Paragenesen von Gediegen Silber und Wismut mit Kobelb-Nickel-
Kiesen und der Uranpechblende zu Sb. Joachirnethel, English Abstract in G.S.A. Bull., 
Vol. 46, 1935, pp. 942-943. 
3. Thoreau, J., and Trieu de Terdonck, R. du, Le Gte d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A. Bull., Vol. 46, 1935, pp. 941-42. 
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