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UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D. C.

October 3, 1952

LEversikly OF TEE LITERIOR
Memorandum Defense [Jinerals Administration
REGENVED
To: Ernest William Ellis, DMEA Member 0CT 6 52

Uranium Commodity Committee, Room L4640

From: . i
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 O. Hosted, representative of .the Atomic Energy Commission.

I concur in the recommendation of the Field Team, Region

IV, that the loan be denied.

\

H. D. Keiser





‘UNITED STATES

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D. C.

October 3, 19%2

LicdnioENT OF TEE IATERIDR
L - . ~ Defense Hinerals Administration
Yamorsnfum , RECELED

ot Rrriest mxm Klis, DMEA Meuber ' 0CTe .52
Uranium Qemmedity @mtm, Pocm 4640
From:

Uranium Comnodity Comittes

Subjects Yiasl Report, LA Docket %336 (Revised), Censclidated
Caribou Bilver Mines, Inc., Beulder (ounty, Qulorsde

I have revieved the subject raport and dissussed it
vith Frederiek ¥. Kouser, Avting Geslogionl Survey Nesber, snd
Joseph 0. Eosted, vepresentative of the Atomic Muergy Commission.

1 goneur in the vecommendation of the Fileld Tesm, Region
IV, that the leen be dented. |

Signed

H. P. Keiser
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STANDARD FORM NO, 64 ‘ ‘ / 0&/ S W
O]ﬁce Memomndum e UNITED STATES GOVERNMENT

TO : E. Wm. Ellis, DMEA Member, Uranium DATE:
Commodity Committee _-October 1, 1952
FROM _
F. N. Houser, USGS Member (Acting),
SUBJECT: Uranium Commodity Committee

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

Kccording to MacLaron's report the work supported by the AEC, when
completed, will have explored the areas considered geologically favorable
in this mine for the occurrence of economically important uranium oree.
Under these circumstanceé, I concur with the Field‘Team recommendation
that the loan be denied,

Frederick N. Houser

Copy to:E.Wm.Ellis
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’ . IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WASHINGTON 25, D. C.

E. Wm. Ellis, DMEA Mewber, Uranium Commodity
Cormitiee

?. N. Houser, UGS Mewber (Acting), Uranium
Commodity Committee

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

. October 1, 1952

A.ocording to Maelaron's report the work supported by the AEC, when
complsted, will have explored the areas considered geologically favorable
jn this mine for the occcurrence of sconomically important uranium ore.

Under these ciroumsiances, I concur with the Field Tesm recommendation

zn
derick Ne Houser

that the loan be denied,

Copy to- E.WNm.Ellis





" UNITED STATES - ‘46

DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

\/ N&v‘ Gustmﬂz‘(m 3... ~ WASHINGTON 25, D. C. -

Sepmber 17, 1952

Tos " Searetary to the Operating Committes, Defense Minerals
~ Fxpleration Administratien

From: Field Toas, Keglon IV o

. ubject: Final Repert, DMEA Doeket 2336 (Revised) (umm)

' The Consolidated Caryibou Silver Mines, Iae., Boulder
‘ Com‘by, Colorade

En-aleud are the original and thres eopics of the ﬂpaﬂ
pmaimng %o the ebove applicatiens

mammmwcm-mmﬁammmm

 gompany to adequately explore the mine for pitchbblende. Omiy 279

~ feet of undergrownd work remains te be dene, and when completed,

- the enly sreas in the mine believed to be geologically faverable

~ for the dissovery of uranium ore in ocammssauy simixicmt mounts
will have been adequately explored,

We thorotero rqeesmm that the loan ba dmiod.

 Encloswres
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DEPARTMENT OF THE lNTERlOR e

DEFENSE 'MINERALS ADMINISTRATION b
WASHINGTON 25, D.C. '

200 Naw mw DR
Denvar 2, Colorsda ' _
Soptuwbor 10, 1932
Tor DNEA Fiold Tomn, Ruglon 1V

?rw:» AL H. Koschagns

| Syblegty DMEA Dockuat 2336 (Revised), The Conpol ldatid T ibon S1 fvwr
o Pines, Ise., Bowidae Cpunty, Colorndo.

Avtached are 10 coples of ths geoiogiont repirt by U, &, Meclores
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THE CONSOL IDATED CARIBOU SILVER MINES, INC.
BOULDER COUNTY, COLORADO

. INTRODUCTION

On January 7, 1952, the Congolidated Cariboy Sitver Mines, 1ne.,
Boulder County, Colorade, applied to the Defense Minerals Exploration
Administration (DMEA Docket 1887) for essistance to explore for urenium.
The applicant proposed to sink the Cahibou shaft 600 feet bé!cwr the 1040
levely to explore on the 1290, 1440, and 1590 {evels by grosscutting,
driff;né;-&né'raﬂﬁimg, a total of 2,700 feet; and to explore b#!cw'fhe
1590 leve! by diamond drilling @ fotal of 10,000 feed of holes. The esti~
mated cost of this program is $261,750, the Government's share, $235,575.
On March 20, 1952, the appli¢ant submitted a supplementary spplication
(DMEA Dotket 2536, Revised) wherein it i$ proposed that, betore the work
outtined in Docket 1887 be undertaken, 20,000 feet of diamond dritling be

done from, and below, the 1040 level. The supplementary gpplication aise

-ealls for 495 feet of drifting and crosscutting to reach and cut drili

stations. The estimated cost of the supp lementary 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 iegd
since jts disgovery in 1869 until 1928, No appregiable production was
reported from 1928 fo 1947. Records of the U. S. Buréesy of Mihes show

that from 1547 through 1951 the company has mined and shipped 34,639 tons

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

of tead, 173,202 pounds of zing, and 17,429 pounds of copper.





P In 1945 it wos 6&agavar@@‘§ha# some of the materjal on the dumps wes

radioactive, d@nd rehabilitation of the old workings as well 85 new deveiop=

ment was starfed. A sireak containing pitchblende was discovered, in 1948,

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

Atomic Energy Commission made a regonnaisgance exanination of the mine,
and the following month the U. S. Geological Survey, in collaboration with
~the Atomle Emergy Commission, began o detalled study and. geologic mapping

~of the Radium and No Name veins on the 1040 level. This work was continued

until all the principal accessible workings wére mapped. Only in the
Radium vein on the :1040 level were significant smouats of pitehblende

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

o under which the latfer drove 300 feet of drift on the. 1040 and 1140 leovels,

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

Qrﬁecqné ocgurrence of pifchbtende on the 1040 level. A second contract
was awarded the company under which it was authorized te spend up to

$77,000 of AEC funds to explore the Radium vein above, below, and on the
1040 ievel by diamond dritling, drifting, crosscutting, and rsiging. The

diemond driliing was completed in June 1951. Eleven holes, totaling ,682

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

145 feet below the larger and more promising 6f the two pitchblende zones

found ‘on the (040 level. The gore recovery was 1,557.5 feet, or 92.6%.

Asgays of core samples were: .001% uﬁga for nine gamples; .002% U30g. and
.003% UBQS' respectively, for +wo o%her semples. The progress of the pro-
posed drifting, cr¢$$cu+#tug,ian¢ raising was delayed by tqbar-sharfagé
and timited hoisting facilities so that thi date of ¢ompletion of the
contract wag advanced from Apri; 1952 to October 1952. When the remaining

279 feet of work is completed, the only greas in the mine believed +o be

afe





.geotogically favorable for the discavery of uranium in egonomicatly
s:gnif:cant amounts will have been amply explored. I+ is ré@émﬁémdéd

that fhis Qeaﬂ be dented
GEOLOGY

The rocks of the area are preécambrian-me%amorph$¢ a§6 igéébuﬁ-ébeks
that have.béaa infrudeﬁ by stocks of Tertiary monzonife. The Caéibbufmﬂaﬁ
i@magmwémm@é&a&%%@f@wfmawwmﬁﬁemmmﬁdw!
diori?e; Numerous taults and fractures gut the stock, but the direafian
and amounf of movemenf along them bes not bsen determined.

Two pvemjngnf sets Qi quprfz*ﬁarbanafe veins, infers@afingvaf ébout
459, cut the monzonite porphyry. One set, represented by the No Name and
Silver D@ifar‘veihs, strikes northeast an€ di9s»aor#hwe$f. Tﬁe other set,
represented by the Caribow, P@or¢§b¢ and Radium veius,‘éfvikes east and
dips @%gepiy‘nmrfh,"in generat, the #6rmer iet appears to be more persiste
ent and may be treced to greater depth than the letter. The No Name vein,
striking northesst nd dipping 550-609 M., cuts, and may displace, the
caribaé vein. Other east sfrikfngvve?nﬁ join the No MName, but do not
appear to ¢ross it. The réiaiianﬁﬁip-oﬁ the Caribou and Poorman veing 1o
the Radium vein is not cleerly uﬁdersiawé; However, t+ is possible that
ﬁhafRadfhm~vain may be » continustion of Qi*hér the Caribouy vein or the
Paormaﬁ vein. On the {040 level %he‘Nu~Naée vain paralials a«afraﬁg fauly
q%sptgying.herizcﬂ$§j graav@svéad striations. The relative éiragﬁien«af
the movement of the walls is not clear, but if the Radium and the Caribou

- should be the same vein, the horizontal displacement weutd‘emnqﬁf $o a few

hundreds of feet, with the cast wall moving northeastward.

“'3 -
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“‘Thé ore depesits of the Ceribou ming, pringipaily of siiver and leé@,
are %oend'@¢ or near the intersections of the eastward-trending veins with
those of northesstward trend. The ore minerals ef'fhe‘zaribqu and No Name
veins aréyruby'sflvar, galﬂﬂa,'sbﬁe sphalarite; amﬁssmatl amounts of marmae
tite, in a gengue of quarﬁz; dotomite, end clayey gouge. The Radium vein
~ contains the samé minerels, and'in'aﬂdifidm,-@ﬁ‘fhé'1040,lev¢i.in,?wo zones
‘aleng .the east drift, 34 to 124 feet and 260 to 316 feat #rom-ifs'anc%ion
with fhe«NofMamé.veia, containg appf@ciabte gmeunré of pitehbiende ﬁfigg 2).
The pitéhblende ig-g sooty black geﬁder‘mixed with tine grained pyrite and
bleck ¢lay geuge. It s generai}y-fbuna in a wetl defined sireak, up‘%a

I inch wide, af@ng the footwall $ide-of +he‘vein, but it é!so ogcurs in
lenticular béd?es up to a fcéfh&@ng irregulaﬁiy.scéffered along the veih,
in places separated by as mu¢h as 30 feot. 1in a raise driven from the
1040 level on the first shoot, radioactivity decreases sharply between 50
and 75 feot above the leval. In a raise driven 83 fost above the level,
the second shoot i@.radioacfive'fo’th face. A winze on the vein has cut
smaltil sta?*ered ienseS;of massive pitchblende in the ftirst 40 feet below
thevteve@. Sampies takéen from ?ﬁis pitehblende bearing shoot éssayed

from .001% to 1.45F Us0g.
EXPLORATION BY ATOMIC ENERGY COMMISSION

- With the technical and findnciatl assistance ot the Atomic Energy ‘
@ammisgiaﬁ, congiderabie exploration work has been done on the Radium b
vein (fig. 1). >
.AU‘

i. On the 500 tavel (Rot shown on section) o smali pod of pitéhbiende ﬁ'

, |

rot more them 2 feet long was followed by @ raise. No pitghbiende was found |
‘ : A

]

-5**@# the first round, but the raise wes continued for 57 feet.

)





- . .

v

. .~ 2. On the 740 level @ cross cut has been driven 11) feet and has just

reached fhe Radium vein. The crogscut is to be continued another 15 fest,
'qnd»fhefvein is to be followed by 2 drift east and west of the erosscut for
& total of 141 »fg.éf. -

5 On the 920 tevel two drifﬁ on the Radium vein have been extended
206 feet east -ga.n‘_d 52 feet wekf, respectively, from the No Neme vein. From
73 feet to 120 feet cast of the No Neme vein, two small patehes of pitch=
blende he&e been ;c‘arrel_ated with the firsgt shm* found on the 1040 fevet.

No othér significent ocr;urrenceb:fvp;fqhblende was found in this drift
atthough the f‘ace‘ is oast of ?rhe zone §n which the upward exteasion of the
second shoe‘r founéi onh the 1040 :!evﬁe“l could be expected. A raige i3 to be
driven from this fevel to follow the best pitchblende showing. 4t will be
driven 60 feat, or 1o the upper limit of the pitchbiende shoyld that be

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

4. On the 1040 level the drift on the Radium vein was extended to a
point sbout 410 feet east ¢f the No Neme vein. From 260 to 316 feet amst,

& second shoot eontaining pitéhblende was found. ‘_A raise was driven on this
shoot for 83 feet and is to be continued to the 920 tevel.

5. On the 1140 level & giamond drill station was cut on the No Neme
vein and 11 holes were drilled %annfng out in & southerty direction, and
pitching from «25° to -57°. The target was a zone 175 feet wide and 90 feet
high betow the best showing of p’i*‘rehbtel,nde found in the entire mine. Of
eleven gamples taken from the core, one assayed .003% Uz0g; one, .002% Ux0g;
and nine, .001% Uz0g. This indicates that a zone from 55 to 145 feet below
the best pitchblende ghowing in the mine agsays scarcely more than a itrace

' of Us08, and does not offer anyi‘éﬁEdEFagéh‘:éﬁf' for further downward 'ezgp%qﬁédfften

of this shoot.





Under the terms of the Atomic Energy Commigsion gontract there remain

>

279 feet of dritting, crosscutting, and raising to be completed by Octeber
30, 1952, As the total advanee for June wes 20 feet; for July, 44 feet; and
for August, zere, it appears uniikely that the contract will be completed

unless the company considerabiy increases the tempo of exptoretion work.
EXPLORATION PROPOSED BY APPL |CANT

The appiicant proposes to do 495 fest of drifting and erosscutting to
establish 3 dismond drill stations; to establish 2 diemond drill stations
in an exigting drift; and to diamend drili 33 holes for a total of 20,000
feet (fig. 2). The drill stations will be on the 1040 level, and the holes
witl be dritted horizontally or downward. On the basis of the type of targets
or objectives, the drililing progrem may be divided into thrée units.

b. 4t is proposed 16 drill ¢ holes in & northuakter ly direction from
driil stations 2, 3, and 5 {#ig. 2), for & total distance of 6,250 feet. The
appticant has not indicated any vein or target ot which these holes are to be
directed, and it is therefore presumed that they are purely wildcat exploration.

2. 4t is proposed to drilt 12 holes in a southeasterly direction from
dritl gtations | and 3 {#ig. 2), for a total of 7,250 feet o explore the
downward extension of the Elmer, Nelgon, and No Name veins, and an unnamed
vein between the latter two. Inthe past these veing have been producers of
"silver and lead, but so far have not been shown to eontain any significant
amount of pitchblende or other radiocactive minerals.

3. ¥t is proposed to drill 12 holes in a southerly di ré@“f'fiidﬁ from
driti gtations 4 and 5 €fig. 23, for a total of 6,500 feet to explore the
downward extension of the No Name and Radium veins. 'The»Raﬁium;vein is the
only one in the mine in which any appreciable amount of pitehblonde has been
found, and it is now being explored by the Atomic Energy Commlssion.

e |





CONCLUS 10NS AND RECOMMENDATIONS

_The‘éaribaﬁ‘miﬁe»hag Béen wrcawcer of silver and leaﬁ ores for many
yearsw in 1948 a zone about 90 foaf lang and con+aiarng psfchbSende wes
found in the ean.driff'an the Radium vein on the 1040 lavel. Subsequenf

exptora?ien, wnaer #n AEC ¢un?rac* resui*ed in the éfsccvery 6* & s%malar

'afreak abau? 56 feet long in the same drift. With ?he financia! ané ?echw

nical ass;s?an&e of ?he AEC, the most pramising armagvfar ¥he oceurrencé

of pifchblendwwar¢_;tttl being explored under a second ecn¢aaef providing

tor diamond mmng\."crésseumﬁg. drifting, and raising. All ‘fhe princrpal
wewkrngs in the mine fha* ar@ accessib!e ave been s#udied and the geotogy
has beén m&pged |

It is concluded that, of 33 diamond drii! holes proposed by the applicant,
9 will be purélVIWIlﬂea* exploration; 12'wi}t-§xpfora veins fhg*‘ah@w poss i«
bitities of containing siiver and lead, but Ao pitchblende in significant
smounts, The reméining 12 holes will prospect @ vein that has shown evidance
of containing some pi*ehblenéé, but ?bé AEC i$ now exploring this showing.
1+ is further ¢aneiu¢e¢ that the work done by the AEC hag shown that the
twe pitchbiende shoots se.#aé di;edvered are small and are tdo low grade to
be mined profitably aﬁder pregsont conditions. Finally, it i8 coneluded that

compietion of the AEC program will establish the upper limits of the +wo

pitchblends stresks so far discovered, as it has already established the

lower timit of the first and larger shoot on the 1040 jevel.
As Thg rﬂsult$ ef 1he w@rk done by fhe AEP have greaf&v decreased the

chancea e# maktng a gignifacent aiscovery o& pf?chbl@ndé in fhas mine, &#

is re¢ammendee 1ha# fh;s agp!ncm$aon be den:ﬁé

R el —
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UNITED STATES
DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS EXPLORATION ADMINISTRATION

22); New Customhouge WASHINGTON 25, D.C.

Denver 2, Colorado
September 17, 1952

Q5 ‘“3 2 (3 et

Memorandum

Tos Secretary to the Operating Committee, Defense. Minerals:
Exploration Administration

From: Field Team, Region IV _

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

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

The Atomic Energy Commission awarded a contract to the
company to adequately explore the mine for pitchblende. Only 279
feet of underground work remains to be done, and when completed,
the only areas in the mine believed to be geologically favorable

for the discovery of uranium ore in economically significant amounts
will have been adequately exploreds

We therefore recommend that the loan be deniede

66, 4. Yoy
W. H. King 0/
WA foge e eeaere

A+ He Koschmann .

Enclosures
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- UNITED STATES e
DEPARTMENT OF THE INTERIOR
 DEFENSE ‘MINERALS ADMINISTRATION """
' - WASHINGTON 25, D. C.

200 New Customhouse
ngwer 2, Colorado

September 10, 1952 -

' ﬂwtm

Te: = DMEA Field Tm, Rtgim v
Frém:' A. H. Ka&cmam

Subject: DMEA Decket 2336 (Revisedd, The Conse!idsted Coribou SHver
- Mines, Inc., Boulder County, Colorasds.

Aﬂm:»& sre 10 copies af the geclogice! reporf by 0. R. mﬂ'n
covermg DMEA Docket 2338 (Rewsed), The r‘onsoﬂdetmd Caribou Stlver Mines,
ing., B@uid&r Cwnfy, Wiorm _

" The mﬂean# prmea to explors the Caﬂw aﬂm for yranium
by diawond driiling and wnderground work, lnetudmg deepenua of the shaft
600 feet, at a tota! estimpted cest ef $386,600.

Redisactive meterial was discoversd oa the mine dump In %9&5 am%
rehabititation of the wine was begun immediately. inm 19M8 g sivesk con=
taining pitchblende was discovered in the Rediuw vein on the 1040 jevel.
In November of the same ywar the Atemic Enargy Commission mede & recon~
oaissoace study of The mine, asnd ‘the follicwing wenth the Gealggical Survey,
for the Atemic tmergy Comeission, began » detailed study and geelogic
mapping of the mine. The Atomic Energy Commission has swarded a coatract

. to the compeny to adequetely oxplare the mine for pitchbiends. Only 279

feet of umorg*evm work remeins to be dowe, and when completed, the only

- areas in the mine believed to be geolegicatly favorable for the discevery

of uranium ore in ecenemically significant amewnts will bhave besn adequately
axplored. MaclLares, *Borefore* racommonds that the im be dmied

§ concur in %hu rwdahcm.-

/W‘/M“M\

A- ﬁ- mm ’
Supsrvising Geologist
Co!orm-ﬁymim :

“The brochm'o is eaciwnd.

Enclosures ( &‘lﬁ)'“
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THE CONSOL IDATED CARIBOU SILVER MINES,  INC,

BOULDER COUNTY,” COLORADO

DMEA DOCKET 2336
(Revised)

Geologic Report

By D. R. Maclaren
U. S. Geological Survey
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THE CONSOLIDATED CARIBOU SILVER MINES, INC,
BOULDER COUNTY, COLORADO

INTRODUCT ION

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
level; 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, $2$5,575.
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 éhare, $356,940.

The Caribou mine has been worked, intermittently, for silver and lead
since its disco&ery 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,§87 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
radioécfive, and rehabilitation of the old workings as well as new develop-
ment was started. A streak containing pifchélende was discovered, in (948,
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
of the Radium and No Name veins on The‘|040 level. This work was continued
un+f| all the principal accessible workings were mapbed. 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‘fee+ of drift on the 1040 and 1140 levels,
at a cost to the AEC of $16,500. This work resulted in the discovery of
. a second occurrence of pi"l'chblende'dn 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'ébove, below, and on the
1040 level by diamond drilling, dffffing, crosscuffing, and raising. The
diamond drilling was éomplefed in June 1951, Eleven holes, totaling I;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 |,557.5 feet, or 92.6%.
Assays of core samples weré? .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 waé 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 Idan 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 Car}bou mine
is in a stock composed of rocks that Qary from porphyri+ic'monzonife to
diorite. Numerous faults and fractures cut the stock, but the direction
and amount of movement albng them has not been determined.

Two promineﬁ+ 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 norTHeasf and dips norfhwe;f. The other set,
.rebreseh+ed 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 55°-60d NW., cuts, and may‘d}splace, 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
-+hé 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 +he‘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‘fhe eastward-frending vefns with
those of northeastward trend. The ore minerals of the Caribou and No Name
veins are ruby silver, galena, some sphalerite, and small émounfs of marma-
tite, in a gangue of quartz, dolomife, and clayey gouge. The Radium vein
contains the same minerais, and in addition, on the 1040 level fn two zones
along tg; 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 pyrffe and
b lack clay gouge. It is generally fouga 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
1040 level on the first shoot, radioacfivi+y 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

AR ' 1
from .001% to 1.458 UsOg. - W\‘\}N e

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. 1).

I. On the 500 level (not shown on section) a small pod of pitchblende
not more than 2 feet long was fol lowed 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 leve! a cross cut has been driven ||| feet and has jus*l"
reached the Radium vein. The crosscut is to be continued another 15 feet,
and the vein is to be folléwed by a drift east and west of Tﬁe crosscut for
a total of 14| 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 piféh-
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 Ln-which the upward extension of the
second shoof,founﬁ on the 1040 .level could be expected. A raise is to be
driven from this level to follow the best pitchblende showing. [t will be
driven 60 feet, or fé the upper limit of the pitchblende should fhaf be

" higher. A spl'i“l' off the main vein is_ to be followed'by a drift for 20 feet.

4, On the 1040 level the drift on the Radium vein was éxfended to a
pqinf 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 Il holes were drilled fanning out in a southerly direction, and
pitching from ~25° +to -57°.v 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%9 Uz0g;
and nine, .001% U308' This indicates that a zone from 55 to 145 feet below
the best pitchblende shéwing in the mine assays scarcely more than a frace

. of U308, and does not offer any encouragement for further downward exploration

of this shoot.





i:

Under +ﬁe terms of the Atomic Energy Commission contract there remain
279 feet of drifting, crosscutting, and raising to be completed by October
30, 1952. 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 horizqnfally or downward. On the basis of the type of targets
or objectives, the drilling program may be divided into three units.
l. I+ is proposed to drill 9 holes in a norThwesferly direction from

drill s+a+ions 2, 3, and 5 (fig. 2), for a total distance of 6,250 feet. The.
applicant has not jndicafed-any vein or Targef.af which these holes are to be
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 | and 3 (fig. 2), for a total of 7,250 feet to explore the
60wnward extension of Tﬁe Elmef, Nelson, and No Name veins, and an unnamed
vein between the latter fwo. Inthe past these veins have been producers of
silver and lead, but so far haQe not been shown to contain any significant
amount of pitchblende or other radioactive minerals.

3. 1t 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 exfensiqn of the No Name and Radium veins. The Radium vein is the
only one in the mine in which any appréciable amount 6f pffchblende has been

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

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 confaining 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
pfwo pitchblende shoots so far discévered 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 pifghblende in this mine, it

is recommended that this application be denied.
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aated darcll 5, 1952. '

Letler Lo Hrnest %Wa. (1lia from Douald Y. heleon,
aated ‘arsh 14, 199H<. ‘ |
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aprlication. Ee was iufommed that tie dociet ani- relsted
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UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

224 New Customhouse

Denver 2, Colorado July 1, 1952
Memorandum
To: Frank E. Johnson, Chairman, Operating Committee, DMEA
Froms Executive Officer, DMEA Field Team, Region IV

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

Docket DMEA-2336, Caribou Silver Mine, Boulder County,
Colorado, was discussed with Mr. Towle of the A.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.C. work will be avail~-
able to us by the time our engineers are in a position to make the
examination.

2o N %
Wo Ho King P
o T T
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UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

224 ¥ow Customhouse _ : '
Denver 2, Colorade “July 1, 1952

Nsxorandum
Tot Frank B. Johnson, Chairmean, Operating Committee, DMEA

From: Exeoutive Officer, DMEA Field Toam, Region IV

Subject: Docket No. DMEA-2338 Revised {(Uramiwm), Caribou Silver
Nige, Boulder County, Colorade, your memo Juns 26, 1952

. Docket DEBA-23368, Caribou Silver Mime, Boulder Comnty,
Colorado, wes discussed with Mr. Towle of the ALE.C.

We suggest that the docket end related informmtion be
forwardsd to this office for consideration in the regular manner.
We are informed that the results of the A.E.C. work will be avail-
able to us by the time our engineers are in & position to make the

examination.
Lot 7(
w. H. Hn:
WHE/5p - .
ce Subj : f:"”‘»" "

Chron W
AHKoschmann (2) .

¥

-~ . /«f, “ilj"‘/\
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. " ) S R ‘ i P ¢ TBORNAME:
- UNITED STATES .  ° : |

- DEPARTMENT OF THE INTERIOR .

) DEFENSE MINERALS EXPLORATION ADMINISTRATION ,

) WASHINGT(?N 25, D. C U 2 63952!

Mr. b. o King o .
) km;ztiwerﬁmmf' o
 DMEA Field Team, Kegion w Rur Declnt No, DMEA-2336
: - 22k NWew Custemhouse Building ~  Kevised (Uramiumm)
' mer 2, Colorade = - - Caribou S4lver Mioe
B Boulder County, Colorado

V'chm- M. xinga

- For your. informﬁ.on nd emu we are emloaing &
. copy of a letter dated June 9, 1952, that we received from ir.
- ‘Donald ¥, Nelwon, Praosident of the Consolidated Caribeou Siiver

Minae, Ine., in answer to our ht*wr of June 5, 1952, to-him..

M. !io}.nn is of the impression that the A.a. oG doeu
" net plan to do any Jiamond drilling during the next six ssnths
- on the properties of  the Applivant, Since the statements in
his letter are contrary to the informetion that we have obtained,
we would sppreciate it if you would agsin bring ihiz subject to
th. attention of Mr. Charles C. Towle. If the A.E.C. is planning
- to Jdiamond drill in the Leribou Mine, we would sppreciate inform-
. ation on their proposed project as well ax their evaluation of .
. the dismond driliing program proposed by the Applicant in his
~revised application. Wwe certainly sgree that the propoesd '
. exploration projsct of the Applisant should not be considered at
~ this time;, tut we would like to obtain sufficient inrmuhion on
' 'which 1o base our dunial ar dnturral.

o % 57
~1mouly yours, ' j}

(aigned} FRANK B. JOHNSGN ﬁ»‘ﬁ)

ST ‘ "_Chnimn, bp-r dng Lumitm
Lnclosure - :

1 APPRGV&D: . ‘ es. . '.HFKellsr/jem ’
, Je H. Hedg ﬁW 6/23/52 . ,
Feiber, Feresoof ¥ines . cc to: Adm. Reading !113 _
* £ o Docket _
0.7 ‘mW""" .ﬁﬁ ) AJKauffman-.l}h'{ :
Kerber, Gmlogiul Survey -+ APButler-3206
Ellls Keller
Cpr. Com.

1 " Field Team,‘ Region IV .
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CONSOLIDATED CARIBOU SILVER MINES, INc.

BOULDER, COLORADO
1406 PEARL S'TREET

PHONE OFFICE: BOULDER 8521
PHONE MINE: NEDERLANDGS17
PHONE MILL: NEDERLAND 453

June 9, 1952 _ ;?@mﬂvg
Cleizg Hinerggy ﬂZE =

%ﬁmwmmwwh

YU 1.6 195,
Mr, Co4 Os Mittendorf
Acting Administrator
Defense Minerals Exploration Administration v
Washington 25, D. C.

RE: Docket DMEA-2336 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 Commlission 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 uranium oxide 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 for uranium oxide we
think that the approval of our application is advisable,

Sincerely yours,

CONSOLIDATED CARIBOU
SILVER MINES, INC,

\_./o - Q,/L,«’\«\,W"\

Donald Me Nelson
President
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EREAN UNITED STATDS , SR
' DEPARTMENT OF THE INTERIOR
. DEFENSE MINERALS EXPLORATION ADMINISTRATION
WASHINGTON 25, D. C.

'IM‘

June 5, 1952

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

’ : RE: Docket DMEA-2336 Revised (Uranium)
. " Caribou. Silver Mine

Boulder County, Colorado
Dear Mr. Nelson: |
Since receiv1ng 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.

rr 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 advise
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.

Slncerely yours,i
C. O, Mittendorf (Signed)

Acting Administrator

Ia

. o
!





Y 7 : : , L SUBNAME:
- UNITED STATES . . T
DEPARTMENT OF THE lNTERlOR ’ |

 DEFENSE MINERALS EXPLORATION ADMINISTRATION N ERYI»
- WASHINGTON 25, D. c. | ' ‘

. JUNS 19591

¢, Donald v, Nelson, President o o
Consolideted Uaribou ° ﬂnr 1. ;ss, Inc. ‘ s : ) S TN ——
1406 Pearl . treet S o .

, Bmldar, Cokerade

Fm mht ~W“ﬁ,»«?336 Heovimed (‘-Tlniul)
Larioou Filwer ~ine
Houlder County, Lalorauo-

Senp. . hclmm i

“Arce rowivim Lhe uujoct appl.ic tiaﬁ We LRV le rrwd
t.hm the stomic cnergy Lommi:zion plans to ¢u. ilnue tiedr diasmonu
Cdrilling crogran io te Caribou cilver Mine for st lesst six mont e,
JIP tidis ie Lhe cace, we w@lieve L st no selian guould oo taken on
Lour revised auolicktion i the ; resent tise, L0 you cwenr with
tds opinlon we would &p racliote 4t AL sou woild 8 2 vice L8,

, ipon Uhe comsierdon .1 the erplor. idon progri., aow being
- evecuted b oLre stomde cnercy Lomedielon, i oy oelleve 1t advire
© sule i do more dissoad ardii.ing or obthur exploralory w.id, we '
would be plaa:cd to revelve 2 revised spplication based op the
n«amtimal ix!‘cxw.mn om... 1ne. frow ioal progrucs

mvrﬁl; {Ourr

sarmcat (7&» By

‘€ ting mu:intﬁtr, tor

: “FKel}.er/jem
- 6/L/52
cc to: Adm. le: dir)g File
Messrs, A J Kaufﬁnm-—lBh?
AP, Butler-3208 GSA
£11is  Keller
Field Team, Region IV (2)
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UNITED STATES -

DEPARTMENT OF THE INTERIOR
DEFENSE MINERALS ADMINISTRATION

22h New Customhouse WASHINGTON 25, D. C.
Denver 2, Colorado
May 23, 1952
Memoran dum
Tos Secretary to the Operating Comittee, Defense Minerals

Exploration Administration
Froms Field 'rean, Region IV

Subjects DMEA Docket 2336 (Uranium) consoljdated Caribou Silver
ll:lnes, Ince, Boulder County, Colorado

Returned herewith is the application ot Consolidated Caribou

Silvexr Mines, Ince

In accordance with the recommendations of Arthur P. Butler,
Jr. and He Do Kelser the proposed project has been discussed with
Charles Co 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 completede

We recommend that this application be returned to the appli=
cante A new application, contingent upon the findings by the Atomic
Energy Commission in their present drilling program at the Caribou
Mine, could be made on the completion of the presemt projects — - .






- UNITED STATES -
DEPARTMENT OF THE INTERIOR
DEFENSE. MINERALS ADMINISTRATION

\' New Custoshousse WASHINGTON 25, D. C.
. Denver 2, Gelorado 4 : ‘ .
L May 23, 1952
Iemrndm

To: Seerem to the Opornting Committoes, Eateme Minerals
: = kploration Adminigtration

" Froms Pleld Tcan, Rogien I!

Subject:. DMEA Dockst 2336 (Uranium) Consolidated Caribou Silver
-~ Mines, Ince, Boulder County, Colorado

Returned herewith is the a;:pncatiom of Gcmolidatcd Caribou
Silver Mines, Ine. . :

‘ In aceemmo with the mmondatiom of Arthur. P. Bttler.
.3:'. and He Do 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 drining project on the
caribon preperty is completeds

. . We recommend that this application be rotumd to the appli-
cant. A new application, comtingent upon the findings by the Atomie
Energy Commission in their present drilling program at the Caribou
Mine, could be made on the completion of the preseat projects






~ UNITED STATES
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATION
WASHINGTON 25, D. C.

C o RIRILIT

Nre Jo ne zast, Jr.
rxscutive GfTicer, Region.IV
Diwnf Field team
22l tiew Customhouse Luildlng ' .
Denver 2, Colorado - Ke: Docket .Jo. Mui-2336 (?ranium)
' ' : Consolidated Caribou ¢ ilver 14{13%, Inc.
bouluer, Golorado

Dear ir. Last:

“his is your =zuthority to make a field examina®ion ol the
captl ned ipiiicant's property in Clear Creeic County, Colorado, if
in your opinion suc: &n exemination ie necessary to permit us to
arrive at tie correct evaj.uation of the pronosed (,'x*ﬂ oram on iroject.

iith thiu 1ctﬂer we hre enciosing one couy or tue
application aud memoranda of the cormodity svecialists pertainine to
s8me .

We concur witl the rccomiendations of frtinr P. Zuiler, Jr.

“end . i) Ceiser that the iield Weam censvit witi "incoln k. rage

of {ie Leologicel Lrrvey and Lherles (. Wouvle ol the - towic Lnergy
Gomrission end defer .he final aporaivel of the cppllcatlnn until

the results of the present expleration vork ere avaiiable.

Ldncerely vewrs;
{sipned) FRANK Ec J@HN @

-~ Chairman, Gperaiing coﬁwlttee
. Defense Hiner 218 Ly“lorasion
‘_ Sdminieiration
¥Fnclosures ’

: . Con H;Ke}ler/jem
PRE “u’wf). oy B & 5/1L/52 . ‘
Bdde o B i@dge"; . cc to: Adm. Readlng F:Lle
:ewber, Turcav of ldnes Docket
‘ o , Messrse. A.Jd .Kauffman, Rm. 1347
' /j M W ' o A,P,Butler, Rm. 3206 GSA
lember, Geoloy 1cal Lurvey , - Ellis = -
o Keller.

‘Opr. Committee L P
Field Team, Reglon IV‘///
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: : UNITED STATES ‘ o
-DEPARTMENT OF THE INTERIOR .

'DEFENSE MINERALS ADMINISTRATION
‘ WASHINGTON 25, D. C. '

Mr. Donald M. Nelson, President
Consolidated Caribou Silver Mines, Inc.
1406 Pearl Street . -
Boulder, Colorado = ‘
: , . 'Re: Docket DMEA-2336 (Uranium/
Caribou Silver Mine .
Boulder County, Colorado

 Dear Mr. Heléony

, Your application for assistance in exploring your
property in Boulder County, Colorado, under the above captioned
docket number, has been reviewed by the Rare and Miscellaneous

Metals Division of the Defense Minerals Exploration Administration
. and has been referred to Mr. J. H. East, Jr., Executive Officer,
- DMEA Field.Team, Region IV, 22L New Customhouse Building, Denver 2,
Colorado. - - N , '
, 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 -~
5/1/52 © :
cc to: Adm. Reading File
' Docket A
Messrs. A.J.Kauffman, Rm, 1347
A.P.Butler, Rm. 3206 GSA
Ellis o -

Keller ‘ ")////V

' Field Team, Region IV (2)





! UNITED STATES Cm
" . DEPARTMENT OF THE INTERIOR
DEFENSE NINERALS EXPLORATION ADMINISTRATION

REFERENCE SLIP
DATE... 5"29'52

FOR:
....Action : . wew-w...Recommendation
...Approval weee.e-ReGOT
...Comment, v, . o} I
....Conference _ w..Referring
...Consideration 20
.Filing wor.....Ready for signa-
...Instructions ’ ture of .. ...
i"Investigation ~ .i.:.Rewriting
Initials wee..Signature
....Mailing ' ewemenSuggestions
..Previous correspondence .....Your informtion

REMARKS: Since Field did not make exame or
report. and suggest return of appllcatlon t.o
applicant for filing of new appl. based on
findings . of Atomlc Ener we are. not takn.ng
it _thru the Ops Come (¥ ) e

Check (X) before the items needing attention,

"INT.-DUP. SEC., WASH., D.C.





L . e T?' / FILE CCPY

. . R oo 5\ Lo 7 SURNAME:
. UNITED STATES A |

DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS EXPLORATION ADMINISTRATION ..« [~ %f _____ '
‘ WASHINGTON 25, D.C. ‘

ALK YR

W1, B2 3 <ot

- Mavnege.

Rrede oo ity Pl e o e
ixveutive ~Ifiesr, I'sglon IV . SR s
V-ok Fiedd ‘leam . o I e aa
~22h iew Lustosbouse uildim s e
. venver 2, Cojorado _ - Hev Docket Ne. IM mmb ,.‘rmiu, ‘
‘ _ : SR ' Consolidated Caribou Llver {ines, Inc,
mxm, (elorndo

O lgar M. casts

. ’1}:15 i,a mr uthor:lty to mkn a *'101:4 exsadnetion of the
- gaotioned ipolicant's property ig Clear Ureek County, Colorads, if
in your epision sie. an examination 1s necerzary to per=it ve to
.;arrin at thu corract svaiuation ef tho pro: omd e:plarstﬁon wjnct.

uuh this let.er we are enc' unirgr ane reny oi tos
spn Lication omi mmmﬁa of the comduy mciui*ts pﬁx tagadn
@R, :

. Ke ¢couerY m . the recomsndstione of irthor v, iiu‘a‘lnr, Ir.
#0d e e Zeiner that tie Field vYeam consuli wit: incoln He inge
of tie Caological lirvey and (harlee (, Towle of the -tosic Fnergy
Lommission gnd defer .ie finel sp.raivel of the application uati)
ihe remln of the pregent emloration work m mihblc.

»inecroly ym rn, o 5\\

i gmgneé) FRANK . Jomuwu%,

x.girmn, repsiing Comaitiee
Jefenre floeinle 2y loraaien S
Sdmiuls.eation

‘ E %Si%(z}?rljom
g &Eu ¥ o . 2 ’ .
Hlo Mo, Hedges W © et teos Adm, Rlading ?110
m, &umun? ninee - Dosket
' X o N T Vesirs. ke Joxmfm, R‘h lBh?
J; /1) é S/ éyy . - - A2P.Butler, Kn, 3206 Gua

By mlbmﬂd

. Vigwber, Geologicsl curvey Ellie
o o R T ' Kedler o
' - - Opr. Committee

I-iel@ leam, Hegion “IY '
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Mr. Donald M.. &elson, President , ,
Consolidated Caribou ‘ilvar Minea, Ine o . R
1406 Pearl Street - R ", | :
Boulder, Golorado ‘ :

"Dear Mr. Nelson:

UNlTED STATES

oo ' S R FILE COPY
l. T ‘ B ' . TEORNAME:

DEPARTMENT OF THE lNTERlOR
'DEFENSE MINERALS EXPLORATION ADMINISTRATION .

WASHINGTON 25, D.C.

o MAYI 91,@5:6

; Re: Docket, DMEA=2336 (branium)
Baribou ‘Silver Mine
Boulder County;,&olorado,

Your application for assistance in oxplaring ynur .
property in boulder County, Colorado, under the above captioned
docket number, .4s been reviewed by the Rare and Miscellaneous

. 'Metals Division of ‘the Defense Minerals Exploration Administration
-and has been referred to Mr. J. H. kast, Jr., bxccutive Officer,

DMEA Tield Team, Re;uon IV, 22h New Customhouse Building, Denver 2,

.Colcrada.‘f_

The Regional office will contact vou at. the earliest

. ;opportunity in regard to your project. ,

v “incerely yours s

C. 0. Mittendors Lﬁng\ )\\ 0\

Acting Administrator :
Defense Minerals hxploration ‘
Lo . Administration .
HFKeller/jem - '
5/1h4/52 : -
ce to: Adm. Reading llle S
. Docket
‘ Mbssrs. Ag Kauffman, Rm, 13h7 .
s " A.P,Butler, km, 3206 GbA o
g Ellis , :
,Keller .
Field Team, Region IV (2)
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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 4070
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 O. 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





, 55294r1-27€4_—
STANDARD FORM No. 64 b ‘

O]j‘ice Memomndzmz e UNITED STATES GOVERNMENT

TO : Ernest Wm, Ellis, DMEA Member, Uranium DATE: May 7, 1952
Commodity Cormittee

FROM : arthur P, Butler, Jr., USGS Memwmber, Uranium
Commodity Committee

‘SUBJECT: DIiEA Docket 2336 Revised, Consolidated

Caribou sSilver ﬁines, Ind.,

I have studied the revised qppllcaulon, as identified ebove, reviewed
available file dota about the Caribou mine eand discussed the proposal with
{I. D, Keiser,. Dureeau of lines Member, Uranium Commocity Committee and Joseph O.
Josted of the U. S. Atomic fnergy Commission and recommend that the docket be
- referred to the field tean 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 would be minsble if discovered at deeper levels,

he 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 RBadium vein ot depths
greater than that at which the veln has yet been explored. The drilling proposed
by the applicant, however, is not laid out to take best advantage of possible
favorable geologic factors. Lioreover, significant concentrations of uranium have
been found only on the Radium vein and a lerge part of the spplicant's proposed
drilling is not directed to intersect that vein but to intersect other structures
on which there is little reason to believe thet uranium rmight be found, although
they may be favorable for lead-silver ore, Thus the application as 1t now stands
is not soundly conceived to search for ureanium 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 much less ambitious exploration plan, should the field team
believe that any exploration is warranted.

In considering this epplication I suggest that the field team (1) con-
sult with Lincoln R. Page, Geological Survey and Charles C. Towle, Atomic Energy
Commission, on both of whose staffs are geologists who have first-hand lmcwledge
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 Bnergy Commission are availableyfor geologic information yet to be developed
by that exploration mey contribute to an understanding of the pattern of ore
distribution that would have material bearing on any further exploration.

Arthur P. Butler,

Wy
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CONSOLIDATED CARIBOU SILVER MINES, INc.

BOULDER, COLORADO
14068 PEARL STREET

PHONE OFFICRE: BOULDER B21

PEONE MIN: NEDERLAND 517 DEPARTLERT OF TIE LITESIGA
PHONK MILL: NEDKRLAND 453 Defease Giicersls Administraiion
[ESEIVED

M 1952 ) _
arch 18, APR < 1952

Mr, Ernest Wm. Ellis, Chief

Rare and Misc. Metals Division

Defense Minerals Exploration Administration
Wgshington 25, D. C.

RE: Docket DMEA=2336 (Uranium)
Caribou .Silver Mine
Boulder Countv, 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 MNr,
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
serles to be placed along this level. Nine holes only were
drilled altogether and gave the results described in the
gbove-mentioned report. However, as they covered only 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, T e e T '

About. this time, Mr. Joralemon, the Mining Engineer from San
Francisco, was engaged by the Atomic Energy Commission, to
look over, among other properties in Colorado, the Caribou
Mine. It was lr. Joralemon's opinion that we should begin to
follow the uranium on the upper levels rather than the lower
levels because it is relatively cheaper to do so. The work
on the 1140 level was suspended temporarily whilé 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.





Mr. Ernest Wm, Ellis, Chief

- Rabe and Misc. 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.

L—Qo«.\w‘\ﬂ/‘.'\/\./uﬂ—w

Donald M, Nelson, President

Enclosures





Nareh 18, 1058

My, mﬁt ¥m. A11ie, %&tt

- Bare aud Kizae, Metais Divistion o

Defense Minerals Explorstion Administration

RET  Desket UMEA-2338 (Uranium)
. 1bow «gunr Mine

k¥

 Dear i, 2liss

Flezse find onslosed “iMamond irilling 1140 Lsvel, Caribou
Wns” by Loven H. Smith » U, 5. Avomic Boergy Gomstasion,
A8 _you requested. %o are alse sending you & sapy of Nr.
Wolf's, eur Jomsulting Hagineay, analysis sonserning the
sume diamend drill holes. :

Ths Atemis luwa{ Gommisnion weas going te pus & series of
diamond dvill holes from the 1040 level. Tha diamond drill
holos severed by Shis report wers She starting poias of &
sariss to be placed along this level. Nine holes only wers
arilled sisegather and gave e resulss desoribed in She
shove~mentioned report. Howsver, as they covered caly a
vory amall part of She veins we wanted $o look at shey do
not in any indients She quansity of uranium te be found
an the lower levels. : ' .

About this time, Mr. Joralsmen, the Nining Bagineer from San
Pranoisae, wmas engaged by the ﬁu&iu Boevgy Commission, %o
look ever, swong otier pepperiles in Colevads, the Caribou
Mine, It wes Nr. Joralemen's opinion khat ww should begin to

follow the wranfum on b upper levels rathsy than the lowsr
“levals bseause 1t 18 velavivaly oheapar to do so. The work .
on the 1140 level was suspendsd temporarily while we followed
. this advice, Consequently, we put, at the request of the
Atomic Ene; Comuissien, further drifis on the 1040, 980
level, and began slsaning up ths 740 level} and, alse, raised
on the 500 level. -

It was N, Joralemen's opinion, when I telked ﬁe him last in

San Pranoises, Shat sventurlly we would have %o go down in the

mine, «s well as up, Conswquently, we put fn the applivstion
for ald from the Defenss Elnerdls administestion for going
downi and leeking for uranium by mesns of drifting.
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My, Zrnest Wm. Ellte, Ohlef |
Rape and Mise. Modals Division
Holenne M TATALE. Sxpisration Administrakion

Artg t‘g&h&g nm&dﬁgim, ve ““r“azimﬁg mgﬁ our
application by inserting a program o anon: (1ling prae
llminary to sinking and drifting as proposed in our original
applisation. Henoe, we herewith snolose Tour csopies of &
supplement 5o sur appliontion dated January 7, 1952, for
your further eonsideration, ‘

‘-‘;‘smmmiy yours,

GONSOLILATED GARIBOU

SILVER KINRS, INC, . ‘
Yonaid B, Nelsom, Fresident

_ kmlmmu





Mareh 18, 1962

Mr, Bronest ¥m, m&i" ah&‘f ‘

Eare and Misc, Metels Divisfon

Defenne Minerals Expleration Adeinistration
Washington 25, D, C, ' .

REBt Dooket DMEA-23358 (Uraniua)
Caridbou Silver lénp |

FoAle ; 3. (.4 S L1 €

Dear Mr. 511ist

Please find enclossd "Diamond Drilling 1140 Level, Caribou
¥ine" by Loren E. imith - Y. 3. aAtomie Energy Commission,
&3 you requested. W are also sending you a copy of MNr,
Wolf's, our Censulting Bngineer, analysis concerning the
sime diamond drill holes.

The Atomic REnergy Commission was going to put o series of
diamond drill holes from the 1040 level. The Aismond drill
heles coversd by this report wers the siarting point of s
series Lo be plaesd along this level. Nine holes only wers
drilled altogether and gave the results described in the
above-mentioned veport. However, as they covered only a
very small part of the veins we wanted to look at they do
net in any way indicate the quantity of uranium ts be feound
on the lower levels. »

- About this time, Nr. Joralemen, the Mining Hngineey from San
Francises, wap engaged by the Atouic Bnergy Commission, to
ilook over, among other pwoperties in Celorado, the Caribou
Nine. It was Mr. Joralemon's opinion that we should begin te
follow the uranium on the upper levels rather than the lower
levels besause it ig relatively cheapsr to do so. The work
on the 1140 level was suspended temporarily while we followed
~ this adviece. Consequently, we put, at the request of the
Atomic Buergy Commission, further drifts on the 1040, 920
‘level, and began cleaning up ths 740 level); and, also, raised
on the BOC level, :

It was Mr. Joralemon's opinion, when I talked fo him last in
San Francisee, that eventually we would have to go down in the
mine, &3 well as up. Consequently, we put in the applicstion
for ald frow the Defense Minerals sdministration for going
down and looking for uranium by means of drifting.





Mr, Ernest ¥m. Ellts, Ohier
Eape and Mise, Metals Divisi

e 4ix

ﬁr®:§'£u§§hn§ ouauidzggzinn, we huvqigg:ide&asg#ggzgzgou#‘
appilsation by inserting & program of diamend . ng pra~
Nuinary to sinking and drifting ax proposed in our original
application. Henss, we herewith enoless four coples of a
supplement to our applioation dated Jemuary 7, 1952, for

your further consideradion, : =

sxnenrﬁly,yuurn,

GONSOLIDATHD GARIBOU
SILVER MINES, INC.

Doneld ¥, Nelson, President

Enolesures
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/ CABLE ADDRESS:. MINEWOLF, NEW YORK - o co . . o TELEPHéNEs:{PLAZA 9.1700
3 CODES: BEDFORD MCNEILL, BENTLEY . A : g . - : . GREAT NECK 4-2423

OR WESTERN UNION

‘HARRY J. WOLF

" MINING AND CONSULTING ENGINEER
* 420 MADISON AVENUE '
o NEW>Y'O'RK 17, N. Y.

" ¥erch 5, 1952

Mr, Donald S Helson, Pres1dent o
Consolidated Caribou Silver Ilnes, Inc.,
328 South Beverly Drive,

. Beverly Hllls, Celifornia, -

Res biamond Drilling for Pitchblende.
"Dear Ur. Nelson-

Yesterday I had &n’ opvortunlty to review a report 1ssued by the
. htomic Energy Commission, from Denver, Colorado, under date of October,
1951, entitled "Diemond Drilling, 1140 Level, Caribou Iiine™ by Loren E.
“Smith, = It.was indicdated that the drillJng program under review was
: started April 4, 1951, and completed June 6, 1951, under the terms of
"Contract HNo., AT(49 1)607 with the Consolidated Carlbou Silver Llnes, Inc,

Tt appears that under this contract eleven ‘holes were drllled from 1
- point in the 1140 Level, on Redium Vein lo, 2, deS1gnated as "Station 4,"
"‘The holes were fanned out in directions ranging from 5, 41° i, to §, 51° 30!
~E. end were aimed to intersect the Redium Vein et’ verious depths below the
. 1140 Level, renging from the horizon of & projected 1190 Ievel to = orOJect-
- ed 1290,Ievel Thus the vein area prospected by these holes extended sbout -
. 100 feeét verticelly and ebout 160 feet.horizontelly, the totsl vein erea
" tested being a little. over 16,000 square feet., Incidentally, the drill
5»holes served to prospect, to a reasonable degree, the ground lying within
a pyramld bounded by the drill station as an apex, and the sbove 'described’
.. vein area as & bese. nll of thls presented 1nterest1ng and serv1ceable ~
' ‘1nformat1on.

- 4s I was asked to comment on’ thls report my flrst general 1mpr3531on
“is that it presents every indication of being accurate, thorough, and.
‘orderly, and it presents significant informetion in complete detall, and
with edequate ‘diséussion and interpretation. It brings out clesarly the
probablllty that the ground and vein area under investigation disclosed the

_-presence of urenium oxide in quentities not to exceed .003% Uzlg. ¥With

~-respect to the actual ground sempled by these tests, the results appesr to

' _be below reasonsble expectations when compared with’ results obtained in
. other: parts of the mine workings not very far from the sectlon sampled

Ny second. general 1mpression is that the ‘sbove results - although
. saccepted as suthoritative ~-- relate to a speciflc and limited portion of the
- extensive vein area belleved 40 contdin pitchblende in substantially larger
quantities, such belief belng based on verious tests, ‘visual observetions,

" and chemicel analyses, the latter presenting results ranging from .0l%. to
2,0% and 3.0% or higher, end with the occasional finding of high-grade
specimen materlal.u ‘The limited vein area included in the tests presented in
the report under review, constitutes a very small percentege of the areas
believed to contein: uran1um oxldes in quantltles substantlally higher than

0037 U-'.’)OS' ! . . S .





As above stated the tests under review prospect the Radium Vein.
area over ‘&’ horizontal distance of only 160 feet, distributed 130 feet

- ‘west Qf,the Tinze No, 1 - and" 30 feot east thereof. Inesmuch as asseys
.. in' the 1040- Level at dlstances renging from 150 feet to 230 feet east of
" 'the winze indicated the presence of .07% to 2.3%. Uz0g, it seems reasonable

to believe that the report to'which reference is made, - relates to e small,

‘llmlted vein erea, end is not indicative of the pOSSlbilltles of a rela-
tlvely vast erea which has not been probed,

Therefore, & more exten51ve and comprehensxve dlamond—drllling

. . program should be instituted, designed to cover a substantlally larger
- .vein area, -and extending further to the east, so as to prospect the
‘pOSSlble lateral and downward trends of known occurrences of pitchblende,

. Such more’ exﬁen31ve program of exploratlon should 1nc1ude not only

'Jthe Radlum Vein sreas further east and further west of Winze No, 1, but

8lso No Heme vein areas northeast and southwest of ‘the 1ntersectlon of

- the Redium Vein, . 1nc1uding that portion. of the.No Neme Véln below the -
' _large stope on the 1040 Ievel and east of the Carlbou ‘Shaft,

Berew1th is a map of a portlon of the Caribou hine, show1ng the AEC

A'v:drill holes superlmposed thus 1ndicat1ng the llmlted eree prosnected

Yours very truly,

7

// i)

7 o
G o~
o 7,

<l
po





.. CODES: BEDFORD MCNEILL, BENTLEY GREAT NECK 4.2423
OR WESTERN UNION . .

S ' © CABLE ADDRESS: MINEWOLF, NEW YORK . S L . S TELEPHOI;JEs:{PLAZA NATA)Y
o HARRY J. WOLF
MINING AND CONSULTING ENG‘NEER
420 MADISON AVENUE
NEW YORK 17, N. Y.

eroh 5, 1952.

llr. Doneld ¥, Hohon, 'Pruidcnt,
. Comsolideted Caribou Silver uinu, Ino..
328 South Beverly Drive,
Bovorly nm.. Califomit.

| ' Res Dismond Drilling for Pitchblende.
. 'ﬂear ¥r. Nohons S |

R Yutordny I had an Opportunity to raviow & x.porb utued by the
. Atomic Energy Commission, from Denver, Colorado, under date of Oetober,
1951, entitled "Diamond Drilling, 1140 level, Caribon Mine™ by Loren E.
Smith, It was indicated that the drilling program under review wes
'_ sterted April 4, 1961, end oompleted June 6, 1951, under the terms of
- Coemntreot No. A'r(49-1)807 with the Consolidat.d caribon Silver Minu, Inc. -

_ It appuu thae undor ‘this eemraot -lenn holes were drined rrm 'Y
" -point in the 1140 level, on Radium Vein No, 2, designated es “"Statiem A," .
" The holes were fanned cut in directions ranging from 8, 41° W, to 5, 51° 30
- Eo ond were aimed to interseet the Radium Vein at varicus depths below the i
- 1140 level, ran;m; from the horizen of a projected 1190 Level to a projest-
ed 1290 level, Thus the vein area prospected by these holes extended about
100 feet verticelly snd sbout 160 feet horisontally, the total vein ares B
- tested being s little over 16,000 sgquare feet. Incidentally, the drill
" holes served to prospect, to u ressonable degres, the ground lying within
'@ pyramid bounded by the drill statlicn s an apex, end the sbove described
“vein ares a8 & bue.' All of thin prcun‘bod hwonsting and servicesble
mromtion. A :

: o luz I was ukod to comment on this report:. my first gemml improuion
.. 1s that it presents every indication of being acourste, thorough, &nd
orderly, end it presents significant informetien in complete detail, and.
with adequate discussion end interpretation., It drings out clearly the
_probability that the ground snd vein erea under investigation disclosed the
presence of uranium oxide in qusntities not to exceed ,003% UsOg. With
respect to the sctual ground ssmpled by these tests, the results eppesr to
be below ressonsble expectations when compared with results obtalned in
other parts ot tho mine workin;- not very far from tho seotion sempled, -

Ly aeoond gonoral dmpression 1s thnt tha abovo results -- although .
- sccepted es suthoritative -- relate to a specific and limited portion of the

. extensive vein ares believed to oontein pitchblends in substantislly larger
. quantities, such belief being based on verious tests, visuel obgervetions,

- and chemiosl enalyses, the latter presenting results ranging from 017 to
. 2,04 and 3,0% or higher, and with the occasionel finding of high-grade
 speoimen meteriel. The limited vein area included in the tests presented in
" . the report under review, constitutes & very small percentsge of the areas
‘ boli;;nd to contein uranimn oxides in quu:ntitin substantiany higher thnm
008 0303. S , . L _





, L3 above ututad the tests under review prosgcc‘b the Rxdium Vein
eres over a horizontal distance of only 160 feet, distributed 130 feet
‘west of the Vinge No, 1, snd 30 feet esst thereof, Ineamuch as asseys

in the 1040 level st dictamos reanging from 150 feet to 2T0 feet east of

the winge indioated the presence of .,07% to 2.3% UgOg, it seems resscneble

to believe tha‘c the report to which reference iz made, relates to a small,
limited vein ares, snd is not indicative of the ponibilitin of & rela-
tively vast eres whioh hes not been probed,

Therefore, & more extensive and oompmhenain diaucnd-driuing
progrem should be instituted, designed to cover & substantislly lerger
vein area, and extending further to the esst, so as to prospect the
pouiblt latersl and downward trends of known occcurrences of pitohblende,

Such more oxtenaiw progrsm of axploration should include not only
the Radium Vein ereas further esst snd further west of Vinze WNo. 1, but’
2lso No Heme vein aress northeast snd southwest of the :mterseotion of
" the Redium Vein, ineluding thet portion of the No Neme Vein below tho
lerge stope on the 1040 I.ovol and east of the Caribau Shaft.

- Herewith 1is a map of & portion of the Csribou Minc . shmr.'mg the AEC -
érill holes superimposed, thus indicet&ng the limited eres prospected,

Yours 'nx'y bruly. .

HIWse





} CABLE ADDRESS: MINEWOLF, NEW YORK . . . Vo L R - ‘ . TE'LEPHO'NES:{PLAZA 9-1700

. coozs BEDFORD MCNEILL, BENTLEY GREAT NECK 4:2423
. OR WESTERN UNION

- HARRY. J. " WOLF
- . MINING AND CONSULTING ENGINEER‘
420 MADISON AVENUE SR
NEW YORK 17, N. Y.

'l(trch_ '5, 1082,

. Mr, Donsld M, Nelgon, President,:
- Conselidated Caribou Silver Hinu, Inc.,
%28 South Beverly Drive,
- Eovurly Hills, California,’

Res Dismend Drilling for Pitchblends.
Dur Nr. Nolsons | | |

, Yosterday I hud an opportunity to review s roport issued by ﬁhe
. Atomic Energy Commission, from Denver,. Coloredo, under date of October,

" 1951, entitled “Dismond Drilling, 1140 Level, Caribou Mine" by Loren E,
Smith, It was indieatod that the drilling program under review was
.sterted April 4, 1951, and completed June 6, 1951, under the terms of
Contraet No. AT(49-1)607 with the Consolidated Caribea 8ilver H:lnn, Ino.

, I’c appura that undor this ccmtraet olovon hole- were drilled from a
- point 4in the 1140 lLevel, on Redium Vein Xo, 2, designated ss “Statien A"

" The holes were famed ous in direstions’ ranging frem S, 41° W, to 5, 51° 30°
E, and were aimed te intersect the Redium Vein at various depths below the =
1140 Level, ranging from the horizen of a projected 1190 Ievel to & projest-
ed 1290 Level, Thus the vein srea prospected by these holes extended sbout -
100 fest vertieally and about 160 feet horisontally, the total vein srea
‘tested being & little over 16,000 square feet, Incidentelly, the drill
holes served to prospect, to & reasonsble degree, the ground lying within
a pyramid bounded by the drill stetion es an apex, and the above deseribed -

- vein eres ®s & base, All of this pruentod mteruting and serrioeablo »
'infomation. '

: As I wes asked to comnent ‘on thia ropcrt, my first gcneral imprusion
1s that it pmsonta every indication of being scourate, thorough, and - '
. orderly, end it presents significant information in oomplete detail, snd
~ with adequato discussion and interpretation, - It brings out clearly the -
‘probability that the ground and vein area under investigation disclosed the
. presence of urnnium oxide in quentities not to exceed ,003% UzOg. With
- regpect to the sctusl ground ssmpled by these tests, the results appear to
- be below reasonable expeetations when compo.rod with results obtsined in
" other parts of the mine working- not very ‘far from the socticm sam;»lod

: . Hy second gensral mprouion 18 thut the above results -- although
' mecepted as suthoritative -- relate to & specific and limited portion of the
extensive velin area believed to contain pitchblende -in substantially larger
" quantities, sush belief being bassed on various tests, visusl observations,
" ‘and chemical analyses, the latter presenting results ranging from ,01% to
- 2,0% and 3.0% or higher, and with the occasional finding of high-grade
.gpecimen material, The limited vein ares included in the tests presented in
the report under review, constitutes a very small percontagc of the aress:
' beliavod to contain uraniun oxides in qumtitioc aubntmt.’mlly higher than ‘





CHWe

As abew atntod, the tute under revicw pro:geot tho Radinm Voi.n

" ‘sres over a horizontal distance of only. 160 feet, distributed 130 foot .
west of the Winze No, 1, end 30 feet east thorwr. Inssmach as assays

in the 1040 Level et- di-tunooa renging frem 150 feet to 230 feet east of .

‘the winze indieated the presemoe of ,07% to 2,3% UzOg, it seems reasonable
" to believe that the repert to whieh reference is made, relates to s small,
" 14imited vein area, snd is not indicative of the possibilitin of a rela-
. 'tively vast nroa whioh has not been probcd. : A

; Therefero, Y mare extensive and conprehencive dimond-drilling
program should be instituted, designed to cover & substantially larger
vein area, and extending further to the east, so as to prospeet the

e pou ible lo,tcral and dovmwo.rd ‘trends of knmm oceurron@ct oI' pitchblendo.

Suoh more oxtonoive program of explaration should include not only

- the Radium Vein areas further east and further west of Wingze No. 1, but
.- alge No Neme vein aress northeast and southwest of the intersection of
.. the Redium Vein, ineluding thet portion of the No NHeme ‘Vein below the
; '1argc stope on- the 1040 unl and osst of the Caribou Shaft. :

Herewith is . map of ' portien ef the Ceribeu Minc. shawing the AEC

tfarin holes mporimpand, thas mdicating the limited area proapeeted. L

Yours 'vex'y truly, _V
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CONSOLIDATED CARIBOU SILVER MINES, INC.
BOULDER, COLDRADD

1406 PEARL STREET DEPARTEqT OF THE HTERID
e o e 2 b Bl i
PHONE MILL: NEDERLAND 453 ) RECENED

February 29, 1952 MAR 3 - 1950

Mr, Ernest Wm, Ellis, Chief ' .
Rare 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.

Respectfully, yours,

CONSOLIDA
SILVER i

Matthew Ollsen
Gen. MNgr.





o . R (LY
' FILE COPY
. ' - - SURNAME:
| UNITED STATES e -
DEPARTMENT OF THE INTERIOR ' /ﬂ/ /

DEFENSE MINERALS ADMINISTRATION
C "WASHINGTON 25, D. C.

FeB 2 6 195pf Ll 2

¥re mahi ie telson, Frecivent

Congolidsted Lerilov . 1lver Kl es, ing,

16 Pearl . treet :
dsp, Colorado

Res ocket o kw2336 {Lranium)
' {earitou vilver ~ine v
Lovlder (ounty, Cnlorsde .

Tear Tr. ceison:

' . Toe Jefeuse -inerels sxplorstion idminiriration in review
in; the data ‘urniched «iih the sucject epplicetion and other
infermation avails e, lesrsed Lh:t your comnany, uvnder contreci
with ., .4 siomic inergy Commleeion; corg=dril. ed sorg ar the ground
in wn:u,h the propomd exploration ¥i.1 be done,

#g e Lelieve that tm resulte ootained in dr:{l Wing thise
pround, may - # of importance in the a. raiesl of your 2 plic tion,
kindly Turndsh cuenr data Lo thie asene: £ 1t i# nwrlis 3o to your
company. ' . A :

ke coon sr (hlg sdaitionsl dinforsatden i received we
will ‘& mlessel to contimue provecsing the am‘licaum.
~incersly yours, 9,

Q %\é b
Z'r:zeé:a" e Li &e,y (hdef ?

Fape snd iec, ratals ivision
efense Minerale » xplorstion

<dmindrtration
UFReller/ejn
2/25/52
cc to! Adm.. ﬁeading kle
Docket

Messrs, 4. Kauffman, Bm. 1347
#.P.Butler, km. 3206 G
k11is .
: Keller
. Field Telun, Region IV (2)
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| Hrofrrofm
STANDARD FORM NO, 64 . . .

Oﬁice Memomndum e UNITED STATES GOVERNMENT

Ernest Wm, Ellis, Uranium Commodity Committee :
’ Y v DATE: February 1, 1952

TO : Member, DMEA
FROM A+ Ps Butler, Jre, Uranium Commodity Committee
Member, USGS
SUBJECT: DMEA Docket 2336, Consolidated Caribou Silver Mines,
Applicant = Caribou Mine. 3 \gi{l»

I understand that the applicant, under contract with the TE°
Us Se Atomic Energy Commission, has core drilled some of the ground
in which exploration is proposed by this applications 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,
Arthyr P. gh/ler, Jre

Enclosure

Bt A= 2N g
| SRR






Bruest Vn. Kllis, Urmium Commodity Commities
Ae Po Butler, ir,, Sreatum Cammodl iy Commitiae

| Petomazy 1, 1953

- Copy to-R Wm,Rllime 2
B ¢ . & Reading
" Div, Files
File: DMEA Applicant
‘ DMEL Docket
ARU Reading
TEPCO Reading





Re: Docket WMEA-R336 _(Uranium) .
Caribou Silver Mines. . __ . _ __ .. . . _
Boulder-County,—Coleorade — - ————- —-— = ~ —— U

»

In—conversation—with—-member ’O'f_AEC‘”"hé”‘S‘t&'t‘e’d"‘bh’a‘t‘“ radjfo‘a'ct]}?ity"béroyf T

1040-level—at—mine-very smally ~Suggested writing to member of Us S o

Geological—Survey who did last work at mine:

Frank Moore : ——————

Ue S. Geological Survey

Denver 14, Calif, ' B






. . ' ’ ’ %5//&“7.216&_
UNITED STATES o

DEPARTMENT OF THE INTERIOR
BUREAU OF MINES
WASHINGTON 25, D. C.

January 30, 1952

Memorandum

To: Rare and Miscellaneous Metals Division
Defense Minerals Exploration Administration
Ernest Ellis
Room 4070

~ From: A. J. Kauffmen, Jr.
Rare and Precious Metals Branch.

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

It is recommended that the subject application be sent to

the Atomic Energy Commission for their consideration., Mr. J. O. Hastad
of the AEC has a complete file on most of these uranium properties.

Attachments: 3





__ ‘ o R ‘ ' o FILE COPY
" UNITED STATES | A

) 'DEPARTMENT OF THE lNTERlOR
: " _BUREAU' OF. MINES
- WASHINGTON sD.Cc

. am 99 [

' _’i‘et . Rave o Riucnnmm Ilam: Division
C . Defesse Minerals hploution mmntratm

Ernest X)lis
Room »070

o )‘r'ol} A J. Xsuffusa, Jr. - -
R nau ‘and Pru!wu Rouu nrmh

", Bubjeat: IMBA Docket 2336, comonuua mam stlver Hines, Ise.,
' Beulder, Coloreds EE

o 1% e recommended tlwl: the mbjne& m].tcntm ‘be. sent to
__,thc Atomte Energy Commission for their consideration. Mr. J. O. Hostad
~ of the ABC has a complete file on mos$ of these uranium properties. .

A 3. EAUPIMAR, JR,

‘ ,MtWﬁz 3
mmffm svh
- Copy %0: Paul Zinner : o
Hare and Precious aetalifﬁranch

. J Kami'fm
iles o





/EXPL‘GRATIOH

Subject: £336

Re: Pxploration Loan
. Mr, Donald M. Nelson, President Caribhou ine
Consolidated Caribou Silver Mines, Inc. January 22, 1952
1,06 Pearl Street ) 155
Boulder, Colorado

Yy dear lir., Nelsons

This will acknowledge receipt of your application dated
Januavy 7, 1962 for a loan under the Defense Production Act of
1950.
Your application was assigned Docket Number IifA~2336 and
referred to the pRare & Miscellancous Hetals Div.sion.
Kindly refer to p:gi-2336 in any future correspondence
relating to your application.

Sincerely yours,.

ROBERT E. ADAMS

Rcbert E. Adans
Acting Administrative Officer

7862





OFFICE OF THE ADMINISTRATOR. ‘ ym EA - a? 33 é

UNITED STATES
M) DEPARTMENT OF THE INTERIOR
/) DEFENSE MINERALS ADMINISTRATION

CEPWASHINGTON: 25,716
22l, New Customhouse Befesse inerals Adminisiration
Denver 2, Colorado REVEILED

SN2 Igsp mery 1%, 1952

Memorandum
To: Administrator, Defense Minerals Exploration Administration

From: Executive Officer, Field Team, DMEA, Region IV
Subject: Application for Docket and Control ‘

Enclosed are the original and three copies of Form MF-103
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 Number, MS-2329

DMA Docket Number DMA-1887% .

# A prior application by the gbove 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,

W, XA
W. H. Kirg for
J. H. East, Jr,

Enclosures





’ ‘ DMEA -2 33,
7 UNITED STATES o
DEPARTMENT OF THE INTERIOR

DEFENSE MINERALS ADMINISTRATI®ON
WASHINGTON 25, D. C.

224 New Customhouse
Deaver 2, Colorado
January 18, 1952

Memorandum
To:  Administrator, Defense Minerals Exploration Administratien
From: Executive Officer, Pield Team, DMEA, Region 1V

Subject: Application for Docket and Comtrol

BEnclosed are the original and three coples of Form WF-103
and supporting data pertaining to the following applicetion for
Government assistance in exploration work, estimated to cost $261,750.
The mineral eoncerned in the application is pitehblende,

Consolidated Caribou Silver ¥ines, Inc,
1406 Pearl Street, Beulder, Colorado
¥ine Serialisation Fumber, W-2329

DMA Docket Bumber DEA-1837%

* & priop aéplieatiea by the above company under DMA
Docket, Rumber 1887, pertaining to an exploration project for Leed-
Zine was denied by the Supply Division under the date of August 2%,
1951, 4

e, A

W. H, King for
J. H. Bast, Jr!

Enclosures





n

+¥orm MF-103

r‘.
ﬁRewsad Jidne 1951) UNIT,

S;I'ATES DEPARTMENT OF THE INTE%R

Budget Bureau No. 42-R1035.1.

ENSE MINERALS ADMlNlSTRATION

MF-103 Should Be Flled Wlth General Technical Data Form MF—lOO

"APPLICATION FOR AID FOR AN
EXPLORATION PROJECT PURSUANT TO
MINERAL ORDER 5, UNDER
DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applwa,nt
Docket No.. _P__/Yf f_:q&.fﬁé_&ﬂs_’ép

'Metal or Mineral .

~Date Received # 4% -S2/
Amount $
Partlclpatlon (Government %)

Er\li_conmlidntad Caribou . R o - . Name and
& _Silver Mines, Inc, | et
. 1406 Pearl Street
Q‘: Boulder, COJ.orada ‘
gt_[_ _ Date ________ m@h 29’~19.5.2_ ......... -
Ald for an
If you have already filed MF-100, give date ﬁled ________ 11.9;1 &

‘DMA Docket Number (1f available) m _______ 183‘2

Ser

_Js._-__ type of assxstance requested _-prmam---,,
- projoct ‘

Supplement t0 our Application for Aid daf;o& J’ammry ?, 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 Minérals Administration, Department
of the Interior, Washington 25, D. C., or to the nearest field
executive office thereof, with your name_ and address on each

have prevmusly 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
form. Additional sheets should be attached in answering any

questions or in supplying additional information. IF YOU

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

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

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

(¢) 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 Gove_rnment is from the net earnings
from any commercial discovery made in the area specified in (¢) 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 requlred for attach-

ment to the Contract.

2. (@) What metals or minerals do you expect to ﬁhd"

(b) Furnish statement of the geologic features of your property, giving type of ore depOSIt and reasons for expectmg 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

e pam———





T
) . o
The information requested estions 3, 4, 5, 6, 7, 8, and 9 below should be™nswered 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, ete.

-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 eregted by you, with the esti-
mafced cost of eac'h item.

7. Furnish a detailed list of operating equipment, sep.arated into items to be—
(a) Rented
(b) Purchased )
(¢) 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, ete.) and of superwsors 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, engmeemng, assaying, accountmg, power,
water, utilities, and any other items not provided for above.

10.- (a) How much are you prepé.red 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 ahy conditiopé, or ci;‘cumst'ances regarding the property not sufficiently brought out by the foregoing questions.

CERTIFICATION

The undersxgned company, and the ofﬁclal executing this certlﬁcatlon on its behalf, hereby certify that the mformatlon con-
tamed in thls form and accompanymg papers is correct and complete to the best of their knowledge and behef

Gonsolid&tod Garibuu B | | \*&4k¢1—5_-~
.~§nYQJ! Rinesﬁ Inee- . .. By \—\D e, e At '\’\-—-\

ame of company) v (Signature of authorized official)

Donald M, Nelson

Hhrch 20, 1952 ' - : Ppésid.QxA

- (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. 5. GOVERNMENT PRINTING OFFICE 16—64067-2
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Defonge Minerals EBxpleration Administration

Bare and Miso. Netals Division
¥ashington 28, D, C,

Gentlewen:

With referense teo our Application dated Jamuery 7, 1952,

in which we applied for aid to sxplore horizens below the
1040 level of the Caribou Mine for wranfum, we wish to
supplemsent sald application by conducting & dlamond drilling
program on the 1040 level, preliminary to carrying out the
nink&ni; srosscutiing, reising and drilling progras as pro-
posed 1n our original applicetion, to test the Radiuwm and

No Nams veins at various depths below the 1040 level,

. We herewith enclose & plan of the 1040 level of the Jaribou

Mine showing proposed locations of heles totaling 80,000
feet, The ineclination, depth and objectives of the proposed
holas are tabulated as fellows!

Drill  Hole
No.  Din

1040-33  -82 700

. 1040-3¢ .46 550
S 304038 -6% 750 _

1040886 46 600 380

1040437 -2 800 500 .

1040-38 46 850 380

1040-39 0 700 Expleratory

1040-40 0 700.  Exploratery

1040~41 30 450 200 -
1040-42 .50 - 80O 350

1040-43 68 . 680 850

1040=-44 30 450 800
1040-48 -850 500 - 380
1040-46 -65 830 550

1040-47 0 700 Exploretory

1040-48  -30 o 4W 650 Exploratory

~ Depth

R R CA GF 8 GO O A B0 10 1 Bt ot ok o et

FIAPED BAMOgE
Mk WIS, WE
#URERek, B
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Revised June, 1951

‘l' - | “l' DA Form
3 . V. NF-103
(Continued)
Drill  Hole Depth .
Station Me,  Rip  (Feet)
4 1040-49  -32 300 138
4 1040-50 B2 400 . 870
4 .- 1040-51 -27 - 300 - 188
4 1040-52 - -48 - 425 270
4 1040-83 .27 300 136
4 1040-54 =46 425 £70
- 1040-56 ~44 650 1686
5 1040-86 =53 800 210
5  1040-87 -40 8650 140
§  1040-58 47 800 . 180
& 1040-59 ~40 650 140
B 1040-80 47 800 180
5 1040-61 0 700 Expleratory
& 1l040-62 0 0 700 Exploratory
5 . 1040-83 0 700 Exploratory
5 - 1040~84 o - M0 Bxploratory
5 1040-65 o _..700 Exploratorr
Total 20,000_

270
850
350
460
550
460

Yha fﬂllowing &rifting and erauneuatzngAare propeaed to
astablish drill stations ﬁ, i ané 58

fge 3 - Drift northeast from lO&ﬂ-BB on
vein a distence of 110 feet.

A - Bxtend 1040-D)1 northeast s dig-
tance of 180 feet along the No
. Name vein.

ggg;gg g_a Crosscut due north from Station
- Ne. 4 & distence of 205 feet,

ratal drxrting and cr@aueutting: 495 feet,

Estimated timet

Drifting and eroaneuatang can proceed while

drilling begins in Stations 1, 2 end 3. Hence, sesum-

ing two machines operating on two shifts per &ay, o~

i:.:s.mud time 13 _z;gm: months,

Estimated costt

495 feet @ $30,00/rt. : 14,880
Dismond drillin I

£0,000 feet @ .:ac/fm . —L20,000

' Total cost of pr : " § 134,850
preliminary to s%gking o ’.

Drifting and orosscutting

(Continued on page 3)

x&w%gﬁ“mw
TI% MRES M&
?:iiﬁ%ﬁ, 5664,

2
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, ;‘v' | P - _ Dk Form

Y o ' HF-}.OS
- ' ' " Reviged June, 1951
(Qenﬁ&nﬁnd)
Tote) cost of program : .
preliminary to sinking $ 134,880
Gost of ariginal ainkkng | o .
program ' 2¢ 1,780
Totel cost of emmmd § 396,600

pragraua

It 4s understood that, if results obtained prior to aampie-
tion of the preliminary program warrent the sinking program,

.~ then the preliminary progrem may be curiailed or discontinued
in f&va& of an imgediate bLeginning of the ainkina pragram.

Yours very truly;‘
CONSOLIDATED CARIBOU
SILVER MIKES, INC.
W

Doneld ¥, Helson, President

LLTATED Sl
! HINES, WG
HABER, GG,

-3 -






MINERALOGY OF THE RADIUM VEIN

Colle.ction 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 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 duggests two stages in the vein formation. In Stage A,
which is thought to be the earlier, quartz, sphallerite and galena were deposited. Uran-
inite 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 ihe 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,? 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,, Minerégraphy 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,; J., and Trieu de Terdonck, R. du, Le Gite d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A. Bull., Vol. 46, 1935, pp. 941-42.
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Radioactivity

Evpsesi 7

at the Caribou Silver Mine, Boulder County,.Color;:do

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 onomolles 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 s11-
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-
yvellow 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-
cline 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 approx1mate1y 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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Where X = tons per hour original feed.
Y == tons per hour classifier sand.- —_—
a = percentage of minus 100 mesh in pall
. mill discharge.
b = percentage of minus 100 mesh in

classifier overflow.:

¢ = percentage of mmus 100 mesh in
classifier sand.

Ball Loads: No. 10 unit was charged with 75,000

1b of balls at the beginning ofsthe test and an effort
was made to keep mill ampgerage constant. This
met with some success, but on; several occasions, by
inspection, ball level was fo
For the last month’s test, ﬂf%{ consumption figure
for the preceding months wasi used as a guide in
adding balls, and this resulted@m a very steady ball
load. From the average level, ‘as measured when the
mill was down, it was calculﬁied that the average
load was 72,000 1b. f‘\

4

Power Figures: The power;, )rmeter on No. 10 unit
was read every morning at Tva.m. and the power
consumed for the preceding Qzld‘aly calculated. The
month’s figures, the sum of these daily power fig-
ures, corrected for meter error,\ were used for the
No. 10 mill. For the mills No. % to 9, the monthly
power figures as provided by“.;the Electr1ca1 De-
partment were used. This ﬁgux:e was obtained by
monthly meter readings, 1nstea§ ‘of daily, and was

subjected to meter error correcbidn

Screen Analysis of Ball Mlll Feed A typical
screen analy51s of coarse headsﬁ(feed to all ball

mills) is given in Table I. \*%&g

Table I. Screen Analysis of C%%arse Heads

Screen Size Pgr Cent
Plus  0.525in. 0.4
. 0.371in. hoig
3 Mesh 15“2
4
6 8;6‘
8 5} s*v
10
14
20 .
28 3%
35 .
48 s
65 5
100 .
150 o
200 .
325 . AN
Minus 325 . 1
100.0

B
EB
A
5
Y
W

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

Table II. Sumniary of Test

Table ITI. Screen Analysis of F. X. Classifier Overflows

June July August / Oct. Nov. Dec.
T Mills Mills Mill
Mesh ‘No.1to9 No.1to9 No. 10
Plus 65 6.0 6.4 5.0
100 14.1 13.3 13.9
150 15.3 14.3 15.1
200 13.8 13.8 14.3
.32 9.6 9.5 9.8
Minus 325 s 412 42.7 41.9
. 100.0 100,0 100.0
Conical Cylin-
Trunnion drical
Overflow Grate
Average per cent solids in F. X. Classifier Bzgfrﬂow 24.7 21.9
Average circulating load, per cent 420.0 460.0
Ball load in mills in short tons gﬁ%:}‘) 36.0 36.0
A il

accurate as regards powerf ﬁgures than those for
October, November, and Deeember because during
the former months it was di QOvered that the No. 10
ball mill motor was somewh! 9t defective. The sum-
mary of the test is, therefor fgspht into two halves
in Table II and III. b

Observation: (1) To obtal . a- comparable grind
it was necessary to overflow _ 'e F.X. Classifier at 2
to 3 pct less solids with the ‘cyllndrlcal grate mill

. than with the conical trunniot overflow mills.

R

(2) There appeared to be $1tt1e difference with
regard to ease of operation. ferloads on the coni-
cal trunnion overflow mills wefe reflected immedi-
ately in the sand load on the dfassifier, whereas the
cylindrical grate mill overloaggd internally. This
condition was indicated by a dfpp in amperage and
a definite decrease in mill noisé&j:

(3) From the maintenance {{oint of view, the

cylindrical grate mill was mué more difficult to

“inspect, and required more timelto reline.

g

Conclusions: (1) The cylindrigdl grate mill with

a ball load of 72,000 lb had " e sixth greater
grinding capacity than a conical 4

#runnion overflow
mill with the same tonnage of balls

“’ﬂ on Mufulira ore.

(2) Consumption of grinding i
greater for equal tonnage ground \F: the cylindrical
grate mill. )

(3) Consumption of liner steel \i 0.63 1b per ton
(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'ton 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 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

June July August Oct. Nov. Dec. was inferior to the conical trunnion
Mill Mill Mill Mill overflow.
s 111s 1 .
No.1to9 | No.10 | No.lto9 | No.10 ~ (6) Work done by either type of
: mill was directly proportional to
Horsepower bt . 385 463 379 0 POV\”Yer lélpu‘l-d - .
Per cent —200 mesh in classifier overflow 50.55 52.44 52.46 52. onsiderin ower costs ap-
Dry tons per ball mill hour 31.85 35.48 31.68 37.55 ( ) Y N N p
New tons —200 mesh per ball mill hour 13.04 15.20 14.o<z> 1335 proximately equal, the cylindrical
Kw-h dry ton mill 9.00 9.74 8.9 . : _
Kw hr per ton—200 mesh produced 22.04 22.78 20.32 20.55 grate ball mill produced more fin
Grinding balls us:ld m“lb per ton ?)3185 ggg éi’g %Zg ished product at the expense of con-
Liners (gross) used in Ib per ton ' ‘ ) } siderably more steel consumption.
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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 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 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. 3 — Low- magnifica-
tion micrograph of soft,
black, colloform radio-
active substance from the
1040 level of the Caribou
g mine. X17.

The light gray veins are proustite

and sphalerite, each containing
blebs of chalcopyrite.

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 micrograph of the
colloform. substance
shown in fig. 3. Oil
emersion. X170.

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 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-Miiller 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-Miiller
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

studies® made by the writer in the Great Bear Lake
Area, N-W.T., Canada, where the host rocks of the
silver- pltchblende veins were found to be approxi-
mately one and orie-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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Thickener ”"

Applications in the Coal Industry

by M. G. Driessen and H. E. Criner

P0551ble opphcohons of cyclone thickeners for: (l) cIarlflca-
tlon of the washery water and, (2) recovery of fine coal from the
plant bleed. The paper shows: (1) that it is possible to rémove all

particles including the very finest, from the circulating water, thus

obtcmmg a closed water system and, (2) that reduction of the ash
content of the solids of the plant bleed is feasible by means of
cyclone thickeners. Performance data for different sizé:cyclones
is given in the form of graphs.

T HE cyclone thickener has'two important appli-
cations in wet washing plants. (1) water clari-
fication, and (2) fine coal recovery

The thlckener consists of #’Conical chamber into
which the fluid is injected. through a tangential
nozzle at the periphery of thé large end. The solids
of the slurry are concentrated and removed from
the apex of the cone while the “thmner” portion is’

M. G. DRIESSEN, Member AIME, is a Consultmg
Engineer, Pittsburgh, Pa., and H..E. CRINER is De-
velopment Engineer, Heyl and Patterson

New York Meeting, February 1950

TP 2735 F. Discussion of this pa.per (2 copies) may
be sent to Transactions AIME befo"re Feb. 28, 1950.
Manuscript received June 29, 1949

discharged from a central tube i inia flat head at the
large end, fig. 1. The advantages,\:of the cyclone
thickener are that large volumes §f ‘slurry may be
tréated with small space requlrements and that the
underflow concentration may be controlled easily
and readily to meet varying feed cond1t1ons

Control of Washery Water Solids Cpncenttation:
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- s
. fied: :che concentrgtlon will remain at a fixed value Fig. 1—A 3 in. rubber cyclone thickener.
“Endwill- hotiinéiease to uncontrollable levels The
setond:yequirement is that the solids cor};centration 1—Rubber °y°l‘f"°,u*|’,‘|’,‘£f O,ff;f:"}’.e_'Nﬁ;‘,}fe overflow opening.
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- (Revised June 1951)

TFori€MF-103e#

Budget Bureau No. 42-R1035.1..

NSE MINERALS ADMINISTRATION

UNlTliiTATES DEPARTMENT OF THE INTERj

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

APPLICATION FOR AID FOR AN

EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER

DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applicant
Docket No. ZEZE 233l KEULSE D

Metal or Mineral
Date Received Yo F2S -
Amount § .
Participation (Government %)

FTHE LREAI0R

Defease Glineral: Adwinistrefion

DEPARTENT

o
§§Consolidated Caribou
~ Silver Mines, Inc,
<1406 Pearl Street
= Boulder, Colorado

€

RECEIVED

=
Name and
address of
applicant
- Date March 20, 1952

1f you have already filed MF-100, give date filed 28Rt 19,1951

Aid for an
, type of assistance requested __explorat:l_on.-_--,
project

DMA Docket Number (if available) DMA_= 1887 ..
Seriaglization Number 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 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 exploratxon 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 Goyernment is from the net earnings

from any commercial discovery made in the area specified in (¢) 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 inferests 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—64067-2
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The information requested ln questions 3, 4, 5, 6, 7, 8, and 9 below shoul@ answered specifically and in detail, as this

information will be attached to and incorporated as part of the Exploratlon 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 gi_ve the total cost of the project.
(b) State the time required to start the project and to compiete 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, mstallatlons, and ﬁxtures w1th a statement of ‘the cost of any neces-
- sary rehabilitation or repairs to put into useful and operable condition. O e

v

6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, installed, _orleregte_di.by_»you, ;Nith the esti-
- mated cost of eac{l item.
7. Furnish a detailed list of operating equipment, separated into items to be—
(a) Rented
(b) Purchased -
(¢) 'Fu\rnishéd by you

with the rental, purchase price, or depreciaﬁion;of each item, as the case may be, to be charged as a cost of the project.
8. Furnish an itemized schedule of labor bv numbers and classes (mmers, muckers, ete. ) and of superv1sors by numbers and
positions, with the max1mum wages or salarles 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?

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

(11.‘ State any conditions or cirqumsﬁances 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.

Consolldated Carlbou LjD o ’\.A_a,JL;Arm__,
Silver Mlnes. Inca - By O Al ' -
TS (Name of company) (Signature of authorized official)

Donald M, Nelson

March 20, 1952 o ' Presidént

(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.

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





CONSOLIDATED CARIBOU SILVER MINES, INC.

BOULDER, COLORADO
1406 PEARL STREET

PHONE OFFICE: BOULDER 321
PHONE MINE: NEDERLANDS17
PHONE MILL: NEDERQLAND 483

March 20, 1952

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

Gentlement

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: o

Objective
Depth below 1040 Level

Drill Hole Depth No Name Radium
Station No, Dip Fet) Vein Vein

1 1040-33 Y =62 700 500

1 1040-34 ¥ -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 1040-39+~ 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  -65 650 550

3 104047 0 700 Exploratory

3

1040-48 -30 or 430 650 Exploratory
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(Continued)
Objective
« - o Depth below 1040 Level
Drill Hole . Depth No Name Radium
Station No, Dip (Feet) Vein _Vein
4 1040-49 =32 300 135
- 4 1040-50" =52 400 270
4 . 1040-51 ~-27 300 135
4 1040=-52 -46 - 425 270
4 1040-53 -27 300 135
4 1040-54 ~-46 425 270
5 1040-~55 ~-44 650 165 v 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 -47 800 180 460
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 1040~65 0 700 Exploratory
Total 20,000

The following drifting and crosscutting are proposed to
establish drill stations 3, 4 and 53

Station No. 3 - Drift northeast from 1040-DS on
vein a distance of 110 feet.

Station No., 4 - Extend 1040-D1 northeast a dis=-
tance of 180 feet along the No
Name vein. o

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 beging in Stations 1, 2 and 3. Hence, assum-
ing two machines operating on two shifts per day, es-
timated time is four months.,

Estimated costs

Drifting and crosscutting

- e SOLLATED CIRIGEE
fotal cost of program 5 154,850 SILVER SINES, BIE,
preliminary to sinking : \_ ? BEULDER, €8LY,

(Continued on page 3) -2 -

495 feet @ $30,00/ft. $ 14,850
Diamond drillin . ,
20,000 feet @ %6‘..oo/rt. 120,000

N
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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 $ 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.

Lyptr-c~,94&'wvx.,1““’“JL‘“*‘*'

Donald M. Nelson, President

CORSBLIATED CARIGH
SHVER CNES, ING.
BOULBED, ©0L8.

-3 -
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Form, MF-103 UNI4 STATES DEPWf OF' THE INTEROR Budget Bureau No. 42-R1035.1.
K=FENSE MINERALS ADMINISTRATIO ’

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

APPLICATION FOR AID FOR AN

EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER
DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applicant

Docket No.. ;QAZE 4.‘.’1-&.3_3.-;6____» .....

Metal or Mineral
Date Received /. =adl =T <
Amount $_____.
Participation (Government %)

Consolidated Caribou
€&  Silver iines, Inec.
©21406 Pearl Street
s ~*Bou1der, Colorado

Name and
address of
applicany

I Date .. January -7, 1952 .-

sid for an

If you have already filed MF-100, give date filed be_p;,.-.lg,--_l%l, type of assxstance requested -exzaler&t—ion _____ ,

PN

project.

DMA Docket Number (if available) ----W-----iea’?"'—-

Serialization llumber IS - 2359 —
, | WS - 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 accémpanying 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
form. Additional sheets should be attached in answering any
questions or in supplying additional information. IF YOU
CANNOT ANSWER A QUESTION, SO STATE.

.
‘#
T

1. (a) Give a description of the real property that will be in any way involved in the exploratxon 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 whicﬁ
you are authorized to operate the property with each copy of your application.

(¢) 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 (¢) 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—~64067-2





i 3
The information requested 1!uestlons 3, 4, 5, 6, 7, 8, and 9 below should be answered specifically and in detall as thls
information will be attached to th, 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, ete.

5. Furmsh an itemized list of existing facilities, buildings, installations, and fixtures w1th 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, mstalled 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
(¢) Furnished by you Y .
with the rental, purcheée 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, nilickers, 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. (¢) 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. 9.0f 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.

Consoclidated Cavlbou \Q e ek A
--------- o—i}‘ve;& mimf;r----- -- By . \'\ -
. eBf cf : : : (Signature of authorized official)

Ponald w. lolson

Jammrv 7‘ 1952 Pregident.

(Date) . (Title)

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

" U. S. GOVERNMENT PRINTING OFFICE 16-—640087-2
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Bxhibit A

Exhivit B
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Mﬁm&m |

"Ra&ioaotivi%y'er the @nrihau Signe”

by &, €. Ridland.

Page trom ”Hinuralagiaal Studies of
Uraninite.,.", U, S, Atomis Bntrsy
Commimasion, July 1, 1950,

Assay Seetion "A", Caribou Mine.

Assay Suatian.nl, 1040 Levsl, Caribou ﬁinc.

Assay Plun, 1140 Leval, Caribou Mine.
Plan of 1040-D1 and 1040-02, Caribou ¥ine,
Assay Plan of 930 Level, Caribou Mine.

Assay Beation of 1040 bovnl, Seot. D,,
Caribou Mine .

Plan and Vertiocal Preojection 3howing
Prowanaa Uranium Bxploration Pregram,

Notet HBxhibits A and B gttached at_“
end of applinntiap.

Rxiibits C through J in poeket.

RHRSTITATED EEETY
$EVER WINEZ G

REELIER, Dbl
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APPLICATION FOR alD FOR AN
BXPLORATION PROJLJT PURSUART T0

~ MINERAL ORDER 5, UNUER |
DEFENSE PRODUCTION 4CT OF 1950

: A legal aeaa#ipﬁion of the real pﬁoporhy
is given in 1. (s)., The ares toc ba explored
consists of & part of the operating Caribon

' The Caribou mine conasists of a three-
compartment inclined shaft, reaching sn ine
clined depth of 1040 feet, with an outside
dimension of 5' X 18', The shaft 1s equipped
with an electris holat at the 600 Level and is
not in use above the 500 Level, Levels are
established below the 500 Level at 530, 800
to the surface on the 500 Level by a $,638-foet
long transpordation tunnel, This tunnel, salled
the Idaho gunnal, is slectrically lighted und
equipped with 50~pound, R4-inch gauge rallway
track, & diteh to drain the water pumped from
the Caribou shaft, and an adequate flset of ore
gars and storage battery losomotives,

- The portal of the ldaho Tunnel is protested
by a snow shed, Adjacent to the portal is a -
72" X 28' bullding ecntaining the compressor
room, xzhop, storage and ohange room. seyond the
portal on the &dge of the dump is & buillding
housing & serting belt and ore bins,

Compressed air is generated by 3 compres-
sors driven by elestric motors with a total of
250 HsP. furnishing 1800 ?.r.m. at a pressure
of 105 lbs, per aq. in, (Blevation approxi-
mately 10,000 feet.) C e
] The property is also equipped with drills,

fcoessories and small tools, trucks, ete. S

g ey
NEFLERI e {'g’_ .
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1. (v) The applicant & the sole ownsr of the o
- perty and all equipment on the prbninnn. Title
to the property is insured,

1. (G)

o ‘ ' o : !I 3, Survey
Bame | Lot Wumber
GW£W I“d’oggtcgoqicmq&ahgﬁ;liﬁﬁtoqoatoéotncic‘ 57
K&lmﬁﬂﬂ w.wconb»obucyoﬁﬁﬁﬁt»ﬂbti;bnwotgicu»w T8
Ho Nams b@d’4uboiooncacgabsoutol;owo.ﬁio%'»aaqpa 77
Faderal Lﬁdﬂnntuon¢im§-9$0100¢caoo4~¢péiotogt.mo ' 21
Shermen Lod®.civecssssssaasrorosscesssvssresensns 23
Sosorro L’d‘@ol‘h!ib'QQQDl!&&eb“i!&@!aii!tii'*. 104
Hid&n TX‘MQW Mto&ﬁiqnogqu4§ugg¢¢aovt¢¢¢§¢ ' 105
Golumbia L@d‘i&éﬁ&tavw'ﬁv@@ﬁQihp.!otit¢ﬁ¢!ﬂitbii 187
39‘“&‘” L@dﬁco.cunotrcdoatuvomq‘uo*aﬁba‘cv‘c'ovn léa
Kon Pariel h‘&"t*’voi?loctiiﬂﬁlcﬁlﬁtb¢QOOCéQéﬁt 8853
?W delhtﬂﬂtvaﬂinv.obtbkt~1ott's‘-vtbcc&fc ’ ‘g
3&1’50:‘ n@ll” th’ﬁ-o!nioQQQQQ&QQQ&QQQQ!OQ.QOQUQ 85‘
QW}“ IOABesosersersevnetcarsvasnssonansnstonssan 680

Californis Lod@ sissnencossscsanesacnstssssesvee 2@4@8
Horth Park L@dﬂoangoocbgéﬁvocﬁnn&gonOboQﬁn‘ataeq 30‘85
wﬁlﬂdﬁ Lﬂdﬂenngoaic&%tqt!&btiticnaceu-mv.rugﬁost . 20483

All located in Seotions § and 8, T, 18., R, 73 ¥,
of the ésh P,NM. | |

1. (6) Hote (1) Aresas referred %o by 1. (a) and
’ 1. (b) are the same .

1. f(e) Nete (2) The real and parsonsl propgrty owned
- by the sompeny, constiduting a1l of
the fixed assets except eertain furni~
ture and fizxsures, is subjeet to a
deed of Hrust sscuring a notd payable
te & steskholder in the amount ef

4 ; $m,,oooam. |
2. (a) ?ltmhblonﬂa is the mineral oxpoeb.d te
Dbe taund
- -
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2. (b) Geologleal Teatures

Introduction

In 3eptember, 1943, an extensive exploration
program was undertaken for uranium deposits, OUne
of the first ateps in thie program was %o coumpile

-8 list of published sscounts of uranium deposits,
The literature at that time made note of the ot~
surence of pitchblende at several places in the
Pront Range of the Colorado Rocky Mountains,
These ocourrences lis in & region extending from
Jamastown, Boulder Oounty, Colorado, to Lawson,
Glear Creek County, Colorade, a distance of 27
‘miles. This section of the Front Hange is noted
for its production of gold, ailver, [fluorspar,
tungsten, oopper, lead, and zinec, as well as
uranium. I ' e e

comersl Geolexy

: A closer atiudy of this reglon brought to light
& silver mining distriot known as Oarfbou Hill where
aagroup of mines are reported to have prodused over
#8,000,000 in silver, largely in the pericd between
1869 and 16894,  The closs asgociation of pitohw '
blende and ailver is well-known, Geologiosnl lltera-
ture usually refers to the ore-bearing veins at the
well-known uranium districts of Ureat Bear Lake,
Canada, snd Jomchimsthal, Czecheslovakia, as sllver-
pitehblesnde veins, S3ilver is also an important by~
product in the production of uranium from the
pitchblends deposits at 3hinkolobwe, Balglan Conge.

After studying the regional geology of the
Jamsstown-lawson area, it became apparent that the
geologlieal setting of the Caribou Hill distriet was
most favorable for the occwrrence of pitchblends,
The mejority of the rosk-types of the region are
metamorphosed sediments and granitic intrusives of
pre~Cambrian age. Yhe Caribou veins ocour in a
medium-grained quartz monzonite stock that is be-
lleved to be of Tertiary (?) age. The silver-
pltohblende veins of the Gontact mine at Great
Bear lake ocour in a sedium~grained grancdiorite

- #toek of approximately the same size, texture and
mineral somposition. The similarity of the geology
of the tue regions is striking., (The only notice=
able difference is in the lack of nickel and
cobalt mineralization at Caribou, which is preva-
lent at Orest Bear Lake, . ' . ‘

B0
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2. ”(b)} Geological features (Gon't.) | o
The sxaminstion of the surface of the Caribou

Hill area was rewarded with the diseovery of pitsh~
blende in vein material on the Caribou Mine Dump.

- The Oarlibou mine and much of the adjasent ground
were acquired for the spplicant, and, early in 1947,
work begen Iin rehabllitasing and dewatering the old
mine workings, As the water was lowered, a systema-
tic search was made for pltchblende. The radio~
activity of the old stopes and drifts was measured
with & Geiger-llueller counter. Normal activity was
ancountered on the surface and down to the 300 Level.
On the 380 Level & small "high" was noted with a read-
ing of almost twice the normal baekground. The 420,

. 470, and 800 Levels were negative. The 530 Level

- registered notleeably above the normal daekground,
but not of suffiecient intensity to expect & visible
oscurrenss of pltchblends. The 800, 670, 740, 800,
and B60 Levels were found to be negative again. The
920 level gave a mildly nigher ceunt until Almost %o

- the northeast end of the drift. Here it jumped sud-
donly to 3 times the normal eount, _

Rot until the bottom level of the mine was
Tinally dewatered did the instrument detest intenss
readionctivity and did pitechblendes make its appear-
snce. The importance of this discourse is in the
faet that radioactiive anomalies were found at 360,
530, 920, and finally, at 1040 feet vertically below
She surface in ever-increasing intensity. This
logically leads one to consider the possibilities
that pitohblende wuy be found in inoreasing soncen-
tration below the 1040 Level., Attached as Exhibit A is
a aopy of a more detailed asceunt of the "Radiocactivity
of the Jaribou Mine", by G. €, Ridland. (Mining Bn-
gineering, Vol. 187, January, 1950, A.Il.H.B, Trans-
aotiona). :

Pitehblende ooours on the 1040 Level in & sontinu~
ous black seam 1 to 16 inches wide which sppeara 45
feot southwest of the junction of the No Name and
Radium veins, 1040 Level, The black streak follows
the footwall of the ore to the junctien, then the cen-
ter of the Radium vein for an additional 110 feet.
This black material is radioactive and intensdly ao st
places. It i{s friable and has an earthy luater and
readily stains the fingers when hendled. Veinlets
i)
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Geologioal features (Con't.)

of an easily shattered, black, vitreous, colloform
pitehblende form part of the dark streak, and galena,
sphalerite, ruby silver and colloform pyrite are also
readily 1dentifiadle, -

4 detalled minnralogioal description is given in
a report by Harold D, Wright (Mineralogical Studies
of Uraninite and Uraninite-bearing Daposits, July 1,
1949 « June 30, 198503 Raw Materiala Operation

U, 5, Atomic Bnergy Commission, P, O, Box 30, New
York 25, New York, July 1, 1950), which reads in

part as followsi . - " -

"Two varisties of uraninite occcur in the Cari-
bou ore, One of these 1s a dense, hard
black material with pitchy luster, while
the other l1s a soft, fine-grained, dull~
lustersd, porous meterial which coats fractures
and open vugs, and in sowe places appesrs
to grade into the lustrous meterial, The
hard variety shows varying degrees of luas-~
ter and hardness. bHoth varieties contain
inclusions of pyrite und lesser amounts of
other sulphides., Under the microscope the
lustrous uraninite almost always shows the
solloform strusturs which characterizes the
material desoribed from other localities, as
Great dear lLake, Joachimsthal, and Katenga.
Radially arranged fractures, soms filled
with pyrite, ere common in the botryoldsl ma-
terial., Although the hardness of uraninite
is given us 5§, even the "hard" variety of
Caribou urnninitu gan be mcratshed (with
diffieulty), suggesting that this material
has undergone oxidation since its deposition."”

(A more complete photostat eopy of the description 1s

- attmched to this application &s Exhibit B,)

The following table shows assay results of chan-
nsl samples taken along the vein in this area, Please
note that & 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 {eet above the track in-
stead of 7 feet (the originel back), Alse additional
exploratory stoping raised the dback to 17 feet above
the track and samples from this horizon are also
included. (See also Assay Section 1040 Level, Section D,

Exhibit H.) e o
’ - - AgrerimcTey Lol
' ' CUTER MEES, D6
)
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- 2, {p) Geologleal features {Con't.)

~ Approx,
Oistance - »
- from the Distance ,
Sampl cgiigou 3$“v§ | width | Ux0
. W » ) 4 , HPR0E 8
P {Loqd) {feet) = (inchem) ,g,”
1311 405 10 %9 - 0.08
1382 407 10 8 0.34
- 448 410 - 7 7R SR 161
1310 415 S 10 31 0.12
138y 417 10 18 , 0.30
“r 420 - 7 e N1
1308 4828 ‘ 10 , 36 0.87
135820 485 o 10 8 0.14
- 440 4R8 B 7 4 - N1
BY-4.1*] . 438 : 7 12 N4
1307 - . 488 10 33 , 0.34
1319 438 10 18 0.24
438 SR * ] , -7 14 Nil
lica 445 ' 7 36 0.BD
1518 445 17 18 0.54
437 - 480 N 0 N1l
1309 . 458 R | A 3 o 0.24
1817 456 17 18 0.38
1815 , 468 17 16 0.43
438 473 7 18 0.08
1288 480 10 . 4 0.34
1318 480 10 So1s 0,34
1501 480 : 17 : 38 - T 0,24
1286 485 = 1o . 15 0.24
14587 : 4980 , 7 1g - Q.87
C 1287 450 10 - 18 - 0,19
1308 490 . 17 38 0.19
1314 - 490 ' 17 : 18 0.38
1269 495 10 8 0.52
1456 500 ' T 38 ' Nil
1271 500 . : 10 8 . 7.88
1303 BQO 17 37 0.18
1313 500 17 24 3,15
iR70 8§08 10 B ¥ C.87
434 53 L) ‘ 7 38 Nil
1304 510 17 36 0.54
1512 610 17 18 0.48
- 438 . 5%0 ' 7 .12 - N1l

- 1308 520 | A 17 38 0.68
” - - '
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2. .(b) Geoclogloal features (Con't,)

. The applicant first drove a raise (1040-A) from
the 1040 Level) to the 920 Level (see Asauy 3eotion

", Bxhibit C) on the pitchblende~bsaring ore.
" Pitchblende conbinued in fmportant concentration in

the raise for 43 feelt above the 1040 Level. Channel
saaples in the ralse show the Lollowing uranium
valuess ; . , L

~ Distance ,
 Sampl | ﬁi”vi e Wiath Uy Og
Sample 80 ‘Wias . ‘

. Bo. ffeet) {inches) .3_.
1130 113 - 48 | 0.02
1340 101 48 0,08
1559 89 - 54 . 0,08

1338 80 . B0 0.06
1337 70 48 0.08
1385 59 48 0.07
1329 47 48 . 0,08
1114 39 ) 1.8
1107 . 87 8 0,02
1313 18 - 24 | 3.15
1303 18 o 37 © 0418
1260 . 8 B 8 0.52

This raise was followsd by the sinking of &
winze salmost directly below the raise %o the 1140
Level (Assay 3Seetion "A™, Exhibit C). The Radiiw
and No Nume veins were opened by 182 fest of drifte
ing on the 1140 Level (Ses Assay Plan of the 1140
Lavel, Exhibit E),  Uranium was encountered in thw
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, 1140-D1 drift.

Under econtract with the U, S, Atomie Rnergy
Commlssion, the applicant subsequently extended the
1040-D2 and 920-D2 drifts east on the Radium vein,

-7 w - _
SIS
SUYIE iy, e
ROULUER, bota
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2. {b) Geologlcal features (Qon't.) |

for distances of 380 and 260 feet, rea?eetivtly; snd
both headings emcountered pitchblends (Plan of 1040~
Dl and DB, Exhibit ¥ and Assay Plan of 980 Level,
Exhibit @), | | B

Finally, under contwact with the U, 5, Asemic
Energy Commission, & seeend raise (558) was driven
up B3 feet above treeck from the 1040 Leve)l at & point.
240 feet east of tha 1040~A prlase on the Radium vein
- and ths following uranium valuss wers cbsained in
channel samples (Axsay Sectliom M, Bxhibit Djg

~ Distancs above

Trask © Widsh Uy®
(Leat) . {inghen) Y
83 10 0,08
78 | 8 0.17
7w 10 0,54
| 84 9 0,06
. B8 10 0.78

18 12 - 0.88

In each of these projeets, pitchblende has been
sngountered, and the zone in whioch it ccocurs in the
Radium and No Name veins may now be said to extend
vertically for 300 fest and horizontally fer 360
feet, The oontinuous high-grade section at the
1040 Level may be said to have a proven horisontal
length of 115 feet and a vertical distance of 85
Tees, with a width varying from inches to 4 feet,

A second sontinuous section of impertance appears to
be developing in the 588 reiss, It now has a verti-
¢al helight of BY feet and widths from 8 to 16 inches,

o

The applicant now desires te sxplore the Radium
and o Name veins on newly-established 1290, 1440, and
1590 Levels at depths of 280, 400, and 550 feeb, re-
spectively (Bxhibit J), below the 1040 Level (the bote
bom of the Uaribou shaft). The reasons for expeoting
to find gommercisl oceurrences of pitehblende are
sumzarized hevrs: ’ o

“w 8w
' CUSSIITATES LAnkBGY
- SIVER WIS, ING,
BRULDER, ChLd.
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(b} Geologlos) features (Con't.)

1, The regionel geological uctting nakes
the Caribdou Hill area & most logleal plnea for the
eocurrence of uranium.

2, Pitohblends has hoon found in small
eommcrcial bodies in the Radium and ¥o ¥ame veins
of the Caribou mine, and subseguent Jlevelopment on
and above the 1140 Level has shown the deposits to
oceur over more sxtensive ssctiona of the veins than

‘to the extent of the original showings. The next,

loglisal step ia to «xplarc the ground below the
1140 Level,

3 Pitchblemda, the primary form or

“wranium depoaition, thecretisally, is deposited by

hot, aqueocus, ascending solutions. The occurrenses
on and above the 1140 lLevel of the laribou mins have
the characteristiss of heing the upper-moat fringos ,
of such upward sxtending depositions. Henoce,

larger, more highly concentrated uraniwus deposits

‘reasonably may be expected below tno bottom levels
"of the Caribou mine.

4. Eaeh radiosctive anomally, or radie~
active ocourrence, was found to be sucoessively lar-
ger and more intense as depth is gained in the Caribou
workings. Henes, ut least to the 1040 Level, the :
radloactivity of the deposits i3 ever inoreasing.

S5 In simllnr silver-pitchblends veins in
other distriets pltchblends has besn found to im-
prove with depth, Two extmplez-may be ocited:

8. At the Eldarndc mina, Great Bear Lake,
: Gannda, the Ho, 2 vein began at the surface with
silver in preponderance, although pitchblende was pre-.

sent, below the 500-~foot level, the vein has preduced
almoat no sllver, whereas pitchblende ore bodies have -

been mined to more than 1,000 feet below the surface.
In the No. 1 vein, 1itt10 or noe pitchblende is visible

at the aurface, yet the veln became the main pvadnaer ‘

below 1,000 feet in depth,

"bs At the Norner wine, Joachimsthal, '
Czechoslovakia, pitchblende was encountered in only
small quantities in the upper levels, below 262
meteras it appeared in 1nurcaa1ng quantities, and

-8~ - SRNATER 00
- o : RV
Lguall, BMA
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2. (b) ‘@oaligiaal rfsatures (Con't.)

balow 378 meters it becams the only valuable son~
stituent of the ore. Not only in the ¥erner mine,
but in the distrist as & whole, wranium tends to
inoerease with depth. : S

' 6« In two produetive silver mines, as in
the Caribou mine, pitshblends hasx been found in the
lower levels, In the Sunshine mine, Coeuwr d'Alene
District, Idahe, no trase of pitehdlends was found
until She 3100 Level (3100 feet below the surfmos) was
reachad, It is reperted to ccour in a zone betwsen
the 3100 and 3700 Levela., In the Jo Reynolds mine,
Lawson, Celorado, pitehblende was not encountered
until the ares betwsen the 900 and 1000 Levels was
opered up (900 feot bDelow the surface), The son-
ﬁinnitzlnnd improvement with depth in these mines
only will be determined as the workings sare deepened,
but the point of particular interest ias that these
allver mines, like COaribou, encountered pitchblends
in their current lowest levels as their xzilver ores
were followed dowmmward, Theae mines may just be
reashing sonea containing workable deposits of uranium.

Por these six reasons, the applicant believes
the projected depth program of exploration iz war~
ranted, IXIn 1948, the applicant's geoclogists, Dr,
G, ¢, Ridlsnd and Dr, B, H, Wahlstrom, recomssnded
thas the mins workings be deepened and Wahlstrom
~went so far as to warn that the futwre of the proe
perty depended on the sxtension of the development
work below the 1040 Level. ’

(The appliesnt would apprecimte the
‘return of the attached assay maps
when the DA has no further use
for them,) .

=10 -
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3. (a) ?vaghaid vé:k and gost

Nniec

$ink Oaribou shaft 800 feet from
© the 1040 Level to the 1840
 Level, 600 feet & %goo/ft...........

ﬁre:snaut 100 feet from shaft to
No Name vein on the 1290, 1440
and 1590 Levels, 300 feet

@ 0ft.t’.ii.Qi#.lti&.*ﬁﬂ'!ﬂﬂﬂ“»’"i

Drift 100 feet ﬂE onn the ¥o Name
‘ vein on the 1290, 1440, snd
1590 Levels to th» Radium
"yein intersection wand continue
- &an additional 100 feet, on the
No NRamse vein, %0 foot u @50/&'13”"-

Dpift B 400 feet on the Hadium
~ veln on the 1890, 1440 and
1590 Levels, 1,200 feet

&3 fﬁq-bcq-&aatboQov#ocniotﬁ'!!'pﬁv

Extend drift 150 feet on the No
Hame vein, 1590 Level, MHE to
setablish & diamond dril
station, 150 feet 8 %5 rth"&d!!i"

Raise 150 feet from the 1290, 1440
and 1590 Levels. 480 fewt

@ 30 ftouq6tﬂ.ﬁ‘bt’!"tl&l‘l’-'ﬁ”.‘*»‘Q

Diamond 4rill 10,000 feet of

DMA Form
¥F - 108

Revised June, 19051

Gé:t

%130,00@

2,000

18,000

38,000

5,850

13,500

EX core. 10,000 feet @ #8/Tteuscsnee 80,000
Total Gﬂﬂtt-‘-tovnaqwcqtonpqp.o;;;c@yq‘.vw *261,‘750

Total Estimated Tierqytnocq,ch.ggnotnupo,n'vcnngo‘vwoa

3. (b) Time required to sturt projsct

§}ﬂogtm2 ‘

10

£2 months

Five days after the signing of the DNA contract,

""13.-9

“ bonaurr@nt with other projects,

RN "””'ﬁ‘ﬁ GARIA0

L TNES, M6,
wuddﬂ“ﬁ dnk&
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3. (b)) (Gem't.)
| Zsdimate

Twenty~two months afser prefect is
started., = SR

- 12}?

| seweguDATED CARION
oy RIESLUE
Eanie. Ve,
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| I DMA Ferm
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Nap ahauxng plan and vorbiaal prejucticn of

 the proposad uxpleration work is attsehad as
- Exhibit J.

The dlanond drilling program is designaa to taest
the ground on and below the deepest, 1590 Level,
and ia proposed only for the 1580 Lovol. Diu~-
mond drilling is not propossd for the 1296 of

1440 Levels,

- 15 -
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The Caribou mins 18 operating and 13 equipped with

‘buildings and sowme mmehinery. All the facilities, in-

stallations and fixtures listed below will be devoted

1.

2.

3
4,

S.

‘to the exploration project. No rehabilitation or
-repairs are necesaary.

Electric power, connected.
Toleﬁhoni, connected.

Water, more than adequate from
mine drainage.

Caribou shaft 5' X 15' outside dimen-
sion from 500 to 920 Level, and §' X 10'
from the 920 to the 1040 Level,

Idsho Adlt Tunnel on the 500 Level. It is
electrionlly lighted and equipped with
30-pound, R24-inch gauge railway track, and
diteh to drain the water pumped from the

‘bottom of the Caribou shaflt.

Buiidings:

)

Compressor house - housing compressor, shop,

stores, and change room.

-14 -
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6o ¥o additional x‘ienitiw, buildings a:'
fixtures to be installed, purshased or erscted.

- 15 -
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7. (a) To be rented: None
7. (b) To be purchesed:

DMA Form
WP - 103
Revised Jun&, 1951

.31nk1ng h@i&tocbaooi;t..b'ittdb’F¢Q$

Cable, Sheave wheel,

bucket and MIBCissesarsevrvcecss
3ump Pﬁﬂp-c-vwopbq#-o-«uoo«omaaaaio
8 319“9?5’ 5 KQPQ nﬂ%@r&aﬁvuowvouﬁg
1 Eimeco mucking maahina.¢¢....,¢».,

1 Hoist, double drum for

1500 f@@t dﬁPﬁhohc«uao.Qau-o;th

8 Mine cars, Card, Z-18,

16 Guo ftc @ ?290/‘&&;;0.0»;‘&‘*

4 Jackhammers, Joy L-57,

58 1b, @ 3 BRoscosrsssesssons

4 Drifters, 2 in, Joy T-300,

a #Q?&/Q‘QQQaitb!ﬂgt!t!ihbé’&ﬂ@.

4 Stopers, Joy 3-19,

96 lbq @ $800/“#‘6’hl!.0'0‘l.‘0

| 3 Tugger holats, sir motor,
550

L Blp&@iBY¢.s-oc-¢Q¢toonn»&o'

T (e)‘ To be furnished by operatort

Bouipment

Staragﬁ bﬁttﬁry l@@@mﬂsiVQngqqcccou#un
Adequate fleet leton cars on

800 LQYQly 20 cars @ #lﬁ@/ﬂﬁ.-...o-
COMProssor.csssassassnsnessnonsestores
?1ﬂk“up EPUCK e sssannsovrssscsesérrnncns
ﬂ@iﬁt on 800 Lﬁ?‘laohgnaoucao&ngtuooo
?Hmp on 980 Lﬁvelwﬁoub-.¢»u00306100¢¢¢
Mine transit and

miﬂQQ inﬁtruﬂ@nt&:»ovéqdqoﬁqcnnioaq‘

Present

Value

$ 5,000
2,000
4,000
1,500

2,000
1,500

800

2,500

500
1,000

3,500

6,000

- 1,600

1,600
3,900
3,200
1,000

konthl

Depreciation

$ &5

35
60
30
35
30

10

ﬁ‘dﬁﬂ‘ﬂ EARWOH

y.ﬁR&Pu&mﬁ

ROULEER. £81A.
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1 Hine superintgndant..g»,{....,.u...@' $ Sﬁﬂ/hgi'
1 BnGLnesr...iuseisesesainiicesenssssd  400/mo,
1 Gaelogisﬁ.....;‘§~¢..‘.ag.Q....;q;.@ 400/mo .,
1 Baekkaepar.....;....j..,.....ﬁ.ﬁgg.@ f{“lsb/nu.
2 Supervisors (shift bosasa)..,,‘.ﬁqg@ }W"15/&a7

8 ’Minﬁl“ﬂcqaﬁ»wf;fs;-‘ss-’oa.»-n&i;;éano@ g/ﬁro“ '

8 Muekgpatq«wqudvu»aQ»G»ﬂtpﬂiyiucbnc@v Q/h!‘a'

2 Haistmﬂn.;.,........¢..........¢‘.,@' 1.75/ar.
‘4 Tmt)@rmnﬁobyQOD*QJ'!‘!'QD'Q‘OO..Q.@ g/hl'c‘

4 IPRIOT S s e s airrocansrornareesnsesB 1,78/,
1 Surface mﬂ.!hvcitqe-tmuwoqtc.apuguap@ 1575/112"‘"

- 17 -
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{ ;axplQ&i?“s'p-&f;iQ&iccubbm'wQOOGUCQQ;.Q*xsgvﬁo
 Drill stesl and BLbBeeeiiravessssaonas

T$Mbﬁraowsq-n-nwuvqno-cnt--ancuooﬁntuoq

ﬁooctﬁ¢~0-49qau¢0¢cwagbutpﬁ«i

800! Plp;; ‘air-line, 3"

2,100° #/p., atr-line, 2% . ..

@ 40/,

rﬁgutdatqtiuﬁioao!tutttao"#of

'2,1&0' Track, 12 1bs.
1.75/?&, laid d@xniOQ&¢0¢0¢¢QQGQ':

800! Pipe, water-lins, 23"

W 60 ttaqtttiviauoahqbtbtttgoogdt.o

1,100* ?/pﬂ’ '&tarwlinﬁ, lin

'0'*0*&00‘*‘#'0!‘!‘0""90"‘

,1.139' P}pa water~line, 1"

onqu%d»ttivb‘totcowgoibobcto

28,1001 Vanﬂilabion pipe,
galvanized, 6%

8 & 5@ :%040.&;Oiniﬂ#ii&lﬂ!'!u;tﬁiQlt

650 Fower oables, & .
Qondueﬁar, “i“a datyqqﬁtqqhnoﬂtqtﬂdt

1,090‘ Fawwr eable, 600 v. e
3 ﬁﬁnduﬁtorg lil@ anuaoauwooacmtwpn.

Hand«tools and misgellaneous.

6,000
6,800

| 450

840

35,878

360
330

875

1,260

450

2850

. 5“99110&’ B"yﬁap ‘upplyb" anQthc«Q& , g‘QQQ
Tetal 3“@p11"¢00-w»&¢006Qt-tpnntv $ 38,350

- 18 -
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1@. (a) Appliaant ia prepured to 1nv¢s$ #26,&75.
‘ " which is 10% of the eatimated cost of the
proposed project.

10, (b) This amount 1is aurrieiont o pay‘appliaant’s
S part of tna ‘eost of the projsct.

L S T

......

- 19 =~






1l.

1040 Level, 500 Level tramming, and power will be pro-

_aented herein,

za.’,., X ‘l}

DMA Form
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At the present time, the Caribou mine is opera-

 ting. Two development projects are underway’

(&) Drifting in the west side of the mine on the
1040 and 920 Lsvels %o develop zilver~lead-zine ore
bodies. This work is being financed by the mining and
milling of ore encountered in the devalopnont headings
and by some stoping on the 1@40 Levol.

(b) The applicant has contracted with the U, S,

" ‘Atomic Snergy Commission to do eertain exploration work

in the radioactive section of the mine on and above the
1040 Level, only. At this time, the 740 Level is being
rohabiliﬁat&d 80 that the AEC prograr may be resumed,

It s the intention of the applicant to conduet
the DA - program herein proposed without interferring

‘with the above two projects. If the above projects

are c¢ontinuing contemporaneously with the DMA program,
then the general mine expensge, such as supervision,
engineering, geology, bookkeepihg, hoisting from the

poertioned to the individual projeets, thus reducing the
unit cost of the DMA projont from tht estimate pre~

CCUSCINATED cammng
SILVER MNes, e,
3AUIDER. Shta,






FOrm MF4103
(Revised June 1951)

UNITE

s TATES DEPARTMENT OF THE INTER
ENSE MINERALS ADMINISTRATION

Budget Bureau No. 42-R1035.1.

MF-103 Should Be Filed With General Technical Data Form MF—IOO

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

' Metal or Mlneral

Date Received .44~ f%' -5-62/ —

Amount. $
Partlclpatlon (Government %)

DEPARTRCEST OF THE nTeqigy

*‘ I_—(?.s:anscﬂ.:l.da.t:cxui Caribou ! ‘ S . Name and
£ & silver Mines, Inc. |  Ppieant
e 2 1406 Pearl Street
[ Bouldor, Colorado: ’ o : : - ;
£ ok _ Date__ March 20, 1952 . ,
& :

A1d for an

+

If you have already filed MF-100, give date ﬁled a2 pt.lg,lgﬁl____ type of assistance requested --explopat.j,on._-_.,

project

DMA Docket Number (if avallable) DWL ______ 188'2 _________ .

Supploment 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 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 nanie and address on each

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

again. However, you should indicate in space provided above

" the type of assistance previously applied for (loans, procure-.

ment contracts, ete.) 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. -

sheet of the application and all accompanying papers. If you

1. (a) Give a description of the real property that will be in any way involved in the exploratlon project, 1nclud1ng any existing
mine or operatlng property. . .
~ (b) If you are not the owner of the property, submit a copy of the lease, purchase option, or other agreements under whlch
you are authorized to operate the property with each copy of your application.

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

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 Exploratlon Project Contract w111 be reaulred for attach-

NoOTE:

ment to the Contract.
2. (¢) What metals or minefals do you exne‘ct to find? - T
(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

P





» C

The information requeste’ questions 3, 4, 5, 6, 7, 8, and 9 below shoui!answered 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. (@) 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, ete.

:5'., Furnish an itemized list of existing facilities, buildings, installations, and ﬁxtures w1th a statement of the cost of any neces-
©  sary rehabilitation or repairs to put into useful and operable condition. R ¢ -
. ®

6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased, 1nstalled,_or eregted by you, w1th the esti-
mated cost of each 1tem .

¢t
7. Furnish a detailed list of operating equipment, separated into items to be—
(a¢) Rented '
(b) - Purchased -

(e)” F‘urnlshed 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 pro_]ect

'8. Furnish an itemized schedule of labor, by numbers and “classes (mlners, muckers etc ) and of supervisors by numbers and
positions, with the mtax1mum wages or salaries to be'paid.to each. e

9. Furnish a detailed list with estimated cost of each item for materials, supphes, engineering, assaying, accountmg, 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 regulatlons on Government
" . participation (Sec 9'of MO-5)?

11, State an_y conditions or circum_stances regarding the property not sutﬁcien_tly brought out by the foregoing questions.

i

. CERTIFICATION

The underslgned company, and the ofﬁc1a1 executmg this certification on its behalf, hereby certify that the mformatlon con-
tamed in this form and accompanymg papers. ig correct and complete to the best of their knowledge and belief.

ame. of company) " . . (Signature of authorized oﬂicxal)

Donald_u. Nelson

Conaolidated Caribou 4\ Q
-..Silver.-ﬂinasﬁ SO : L\D TONNE 3 Gl TN

uarch 20, 1952 e Prosid

, dent
- (Date) - ° : . : (Title)

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

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





Sts

Maroh 20, 1952

. Daf'ense Kinmrnls‘ﬂxéleratian Administration
- Bure and Mige, Netals Division : 3
Washington 25, D. O,

Gentlemens:

With refersnse te our Application dated Jaauery 7, 1952,

~in whiech we applied for ald to explore horizons below the

1040 level of the Caribou Mine for uranium, we wish to
supplement sald application by cenducting a dismond drilling
program on the 1040 level, preliminary to carrying out the
sinking, erosseutting, raising and drilling program as pro-
poged in our original application, to teat the Radium and
¥o Hame veins at various depths below the 1040 level.

We herewith enclose a plan of the 1040 level sf the Caribou
Nine showing preoposed locatlions of heles totaling 2C,000
feet. The inelination, depth and objectives of the preposed
holes are tabulated as follows! . :

Drill  Hele - . Depth
tstion Be o Beet)

~He

© l040-33  -62 700
0 1040-34 .48 - B50 . 350
104038 -62 780 . BOO
- 1040+386  -46 600 350
- 1040-837 -82 800 500 ‘ ,
1040-38 -46 850 = 380
. 1040-39 0 700 Exploratory .
1040-40 0 700  Exploratory
104041 =30 450 200
. 1040-42 -50 500 350
- 1040-43 65 850 = 850 -
1040-44 -30 450 200
1040+45 -50 800 360
1040-46 -85 650 580
104047 0 700 Exploratory
1040-48 -30or 430650 Exploratory

£4 04 60 008 GA OO OR 10.00 s bt bt bt b
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{Continued)
‘Drill  Hole Depth
Station  Me,  DBip -
4 1040-49 32 300 135
4 . 1040-50 <52 400 270
4+ 1040-851 =27 - 500 1355
4 1040-52  -46 425 270
4 1040-83 = 27 300 135
4  1040-54¢  -46 425 270
8 . 1040-58 ~44 - .680 185
§  1040-56 B3 800 210
B 1040-87 -40 850 140
. B 1040-58 =47 800 180
5 1040-59 40 850 140
B 104060 -47 800 180
8. 1040-81 o 700 Exploratory
S -3040-62 O 700 Exploratory
5 1040-63 o 700 Exploratory
8  l040-64 Qo - 700 Expleratory
5 -1040~65 o _._"70 Exploratory
Total - 20,000

270
850
350
460
350
460

The following drifting end orosseutting are proposed'ta

establish drill stations 5, 4 and 51

3 - Drift northeast from 1040-D8 on

Statio:
vein a distance of 110 feet.,

Station No., 4 - Extend 1040-Dl northeast a dls-

‘tance of 180 feet along the No
Name vein.

5 = Crosseut due north from Station
No. 4 a distance of 205 feet,

3

tion HNo,

Total drifting and crosscutting: 495 feet.

Estimated timet 'Drifting and orosscutting ean'prbcood while
Hence, assum-
two shifts per day, es-

drilling begins in Stetions 1, 2 and 3.
ing two machines operating on
timeted time 18 four monthas,

Estimated costt

Drifting and erosscutting

496 feot @ $30,00/rt, $ 14,850
- Diamond drilling ' '
20,000 feet @ $6.00/ft, 120,000
Total cost of program

$ 134,850
preliminary to sinking B

(Continued on page 3)

S
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(Qantinupd)

_Total cost of program . L °
preliminary to sinking $ 134,850
Geut of originel sinkins | L -
program * S 261,750
‘Total cost of cembimd - $ 396,600
. pragrams v ' -

It i3 underatoad that, if results obta&ned prior to comple=-
tion of the preliminary program warrant the sinking program,
then the preliminary program may be curtailed or discontinued
in favor ar an immediate beginning of the sinking progrnm.

Yours very truly,

CONSOLIDATED CARIBOU
SILVER MINES, INC.

L\_Do-—'\ww""‘—\ -
Donald M, Nelson, President

-5-'
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Yorrad’ MF-103
(Revigéd June 1951)
o /}E

UNI STATES DEPARTMENT OF THE INTEROR
WEFENSE MINERALS ADMINISTRATIO

Budget Bureau No. 42-R10385.1.

MF—l(')3‘ Should Be Filed With General Technical Data Form Mf—lOO

APPLICATION, FOR AID FOR AN

EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER
DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applicant

Amount $

Participation (Government % )

03 — 1
i 03 &y _ Name _ancil:
= 5. 13 Consolldated Caribou ; aggffcsagt
voig = Silver Mines, Inc.,
. 3@ , .1406 Pearl Street
- i= L Boulder, Colorado _ Date . January 7, 1952
b= =T
R -
S ¥
“c(‘ ‘f@)

a]/‘

Aid for an .
If you have already” ﬁled MF—100 give date filed Sept,---l& ..1881, type of as51stance requested .e_xplora_tion

DMA Docket Number (if available) ... DMA = 31887.-
Serialization Number

project.

S = 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

1. (a) Give a description of the real property that will be in any
mine or operating property.

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, procures

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.

L

way involved in the exploration project, including any existing

(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.

(¢) 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 (¢) above.in which the exploration is to be con-
y .

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. (@) 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. i

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 requested in!uestions 3, 4,5, 6,17, 8, and 9 below should be !swered specifically and in détall as this’
information will be attached to\xnd 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.

8. (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, ete.

5. Furriiéh 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 erected by youl with the esti-
mated cost of each 1tem

7. Furnish a detailed list of operating equipment, separated into items to be—
(a) Rented '
(b) Purchased
(¢) Furnished by you
with t}'xe rental, purchase price, or depreciation of each item, as the case may be, to be charged asa cost of the project.

8. Furnish an itemized schedule of labor, by numbers and classes (miners, muékers, ete.) 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 euﬁiclent fo pay .your part of the cost of the progect in accordance with the regulations on Government
partlclpatlon (Sec. 9 of. MO—5) ?

11

.

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

CERTIFICATION

The undersigned compan&, 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 _ hj?w_ A_A_ A ‘\v~_~JLﬂ_~.__

O‘L““ve" mm% Mﬂﬁiﬁlﬂ ' b BY e (Signature of authorized official)
Donald M., Nelson
______ Januarv 7; 1952 ' v E.re s idgnt
) I (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 Stntes as to any matter within its jurisdiction.

U. S. GOVERNMENT PRINTING OFFICE 16—64067-2
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Di& Form
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List of Bxhibits
'Raa1@n¢iivity of the Garib@u Mine™
by 6. C. Ridlamd.

Page from ”ﬂinoralogical Btudien of
Uranintte... ", U, 8, tomis«ﬁmoxgy
%miuioa. Juzy 1, 195@. S

Assay Section ".a" Caribeu Mine.

A:xny &oetksn 31, 1040 Lmvvl, caxihou !inc.

A.uny !'lan, 11{0 level, wabm J&im.
Plan ef 1@@@-@& and 1949-32, Caribou linﬁ.
Assay Plan of 920 hevsl, Gavibou Mine.

Axsay Seatism of 1040 Lwal, &wb. b,
Caribou Hiné. '

Pilaa amd Vﬂ@tiwﬂl Ftejocﬁlﬂm &hauimg
mepuod Uvmium Wlwaum l'wwm.

Hotes Rxhibibﬁ A aud B aﬁtiehnd at
GnA of appliaatien.

Exhihits c ﬁhraugh J ﬂn p@ukot.

COHCOMIDATEY £207
S Fi
Z8RIEL

: N
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APPLICATIUN FUR wld FUH AN
EXPLORATION PHOJBGT FURLUSNT T0
MINERAL ORWER §, UNLER
- DEPKMSE PROVUCPION ACT OF 1960

A legﬁl desoription of the real property

1is given In 1. {8). The area to be sxplored
;zgaiatn of & part eof the opsrating Caribou
b PN

The Caribou mine sonsists of a thres-
compartuent inclined shaft, reashing sn i{n-
olined depth of 1040 feet, with an cutside
dimension of 5' X 15', The shaft is equipped
with an eleotriec helst at the 500 Level and is
ned in use above the 500 Level, Levels are
ostablished below the 500 Lavel at 530, 800 :
740, 800, 920, 980, and 1040, It is connected
Lo the surfase on the 500 Level by a 3,838-foot
long trunspordation stunmel, This tunnel, galled
the Idaho Tunnel, 1s sledtrically lighted sad
squipped with 30-pound, S4-ineh gauge railway
track, a diteh to drain the water pusped from
the Caribou shafy, snd an sdequate fleet of ore
cars and storage battery locomotives, :

: The portal of the ldaho Tunnel 1s proteoted
35 & snow shed., Adjeocent to the portal is a
' X R8' bullding sondaining the compreaser
room, shop, storage and change roowm: beyond the
ortal on the @dgs of the dump is a building
ousing a sorting belt und ore bins.

Compressed aiy is gensrated by 3 compres-
sors driven by electris motors with a total of
250 H.P, furnishing 1800 ?gtyu. at & pressurs
of 105 1bs, por sg. in., (Elevation approxi-

mately 10,000 feet,)

The property is also equipped with drills,
acocessories and ssall tools, trucks, eta,

CONSALIDATED CARRCY
- OSEETR BRI I
REINER, SOLR
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Hevised V‘Jm, 1981
1. {B) The &pglioant is the . soln owner of the pro-
‘ - perty and all equipment on the praaiuct. Titln _

o the propersy is 1nauﬁed.
10 (0) . ‘, e (32 1— W 5 SR

Caribou Lmanottbqﬂ#tt*ttmbtitobat ses st Ndn N wesd 57

Kalamazoo Lﬁﬂ‘g;uvuquqn-u.»voq&t;»»qoqo‘ooqqtqucc ' 78
NQ gum’ Lné'ﬂnoifitﬁavlnatQuutni#a@tbabotn»éocvo ' 77
?‘dﬁl“ﬂl WMQnta-vstoeonunnha«oqav.c&&tqocvqcyac 91
Sherman Mdﬁnoinomqyotuqq~ﬁooc-;ooabw«i..gomancq' 93
3@9@@?@ h@dﬁno-Quuowniqcvaonoovo!ioa'io»qno&togm 104
Hiddan Treasure LQd’Q'!!0‘#90:0‘9#.060%!0("009‘ 105
Columbia l‘@d‘g!gdcéavqlqtowihdn’notctﬂibaﬁltﬁvon 187
spenser Lﬁd@qa-.t&onuoﬂjo-&vpoooqquuqu.aﬁgoﬁacwc ie8
lon Pariel Lﬁ’dﬂq.aéro»o...v-ﬁnoggmvuovccyoutuﬁvo 88563
Poormhn Liodeesecrosscssosroranasssssrnssrciosene 42
. 33.1?‘” %uw hmttvﬁhiqtgunatawtctahoti?*outt' 65‘&
9‘1"3‘}" LOdBecssrssnerensnnasvsnnssrsestnsvssernnnss 680

California Lﬁd‘oaaﬁt»‘wwuin.¢ccw4¢»en-m¢ tvsvsnne ‘20‘95
North Park ”@’d‘attaﬁonwotnbs.ytqpnstb.q-nmuu»a 20483

: Toledo M@gdqconvq»oont;ﬂomoatsvtaewuqooo-acun« 20483

ALl 100‘tﬂd in Sections 5 and 8, ?t lsﬁp R ?3 9,
of the &th P.M.

(e) Eote (1) Arsas referred to by 1. (t) and
Le (b) are the sams,

l. (e¢) Hote (2) The real and personsl proparty owned
. b the company, conatitusing all of
fixed assets except sertain fumi~
burﬂ and fixtures, is esubjlest to a
deed of truat seeuring a nete pnyahlo
%o a stoakholder in thée smount of
$200,000,00.

2; (a) Pitdhblende is bh¢ minsral axpoetod to
be taund.

- P o
BONSPUDRTIS CLBOg

SIVER BT, J
FUADER, Shte,
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-39  (b) -Gsbldgidal ftgagpaa'

In 3eptember, 1943, un extansive exploration
program was undertaken for uranium depoajits, One
ef the {irat steps in this program was to compils
& list of published acsounts of uranium deposits,
The literature at that tiwme made note of the oo~
asurencse of pltehblends &¢t several places in the
Fpront Range of the Colorado Rocky Mountains,
Thene osccurrenses lle in & reglon extending from
Jamestown, Loulder Jounty, Colorado, to Lawson,
Ciear Creek Tounty, Jolorado, a distance of 27
miles, This section of the Front Hange is noted
for Lis predustion of gold, silver, fluorapar,
tungsten, copper,; lead, und sine, az well as
VR L UM,

General Jpoloiy

A oloser sbudy of this reglon uvrought to light
- & silver mining distriot known as Caribou iH1ill where
a.group of mines are reported to have produced over
8,000,000 in silver, largely in the period between
1868 and 1894, The slode assoocistion of pitoh-
blende and ailver 1s well-imown. Ueologlosl litera-
turs ususlly refors to the ore-bearing veins at the T\
well-known uranium distriots of CGreat Bear Lake, ,
Canada, snd Josechimathal, Osschoslovakia, as silver-
- pitenblende veins, Silver is also an important by-
product in the production of uranium from the
pitchblende deposits at Shinkolobws, Belgian Congo,

After studying the reglonal geology of the
Jamestown-iawson area, it became apparent that the
geelogical setting of the Caribou Hill diatrict was
most favorable for the ocourrence of pitehblende,
The aejority of the rosk-types of the reglon are
‘metamorphosed sediments and granitic intrusivea of
pre~Cambrian age, The Caribou veins occur in a
modl ainsd quartzs monzonite stosk that is be~-
lieved to be of Tertimry (?) age. The silver-
pltchilende veins of the Contact mine at lreat
Bear lLake coour in a mediume~grained granodiorite
stook of approximetely the same siss, texture and

“mineral compeosition., The similariby of the geology
of the two reglons is atriking. (The only notice=-
able difference is in the lask of niokel and :
oobalt mineralisatlion at Caribou, which is preva-
lent at Ureat BSear Lake, R :

Ss.  CORSERTED 25 mmy
. | Sy e e
PUHDER CRIG. ‘
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B. (p) Goologiénl faatures (Con't,) |
The examination of the suvfack'ar the Caribou
Hill ares was rewurded with the discovery of pitch~
blende in veln mstorial on the Caribou Rine Dump.

Car Pis

- The Oaribou mine and much of the adjacent ground
were soquired for tvhe applicant, and, early in 1947,
work began in rebabllitating snd dewstering the old
mine workings. #As the water was lowersd, & systema-
tic search was made for pitchblende, The radio~
activity of the old stopes and drifts was nmeasured
with & Geiger-lueller counter, Normal activity was
encountersd on the surfuce and down to the 300 Level.,
On the 360 Level s small "high" wes noted with a read-
ing of almost twice the normal background, The €20,
470, and 500 Levels were negative. The 530 Level
‘regilstered noticenbly abkove the normal bmekground,
but not of sufficient intensity to expect s visible
ocourrence of pltehblende, The 800, 870, 740, 800,
and 880 Leveln were found to be negative again, The
920 lovel gave a mildly higher count until Almoast to
the northeast end of the drift, ZHere 1t jumped sud-
denly 50 3 times the normal sount, j .

Hot until the bottom level of the mine was
finally dewatered did the instrument detact intense
radiomctlivity and 41d pitchblends make its appear-
ance. The lfmportance of this discourss is in the
faot that radioactive anomaliea wers found at 360,

630, 920, and finally, at 1040 feet vertisally below
the surfeace in erver~increasing intensity. This
loglenlly leads one %o conaider the possibilities

- that pltohblends may be found in inoreusing consen-
tration below thne 1040 Level., 4Attached as Bxhibit A is
& copy of & mors detailed aceount of the "Radloaetivity
of tha Caribou Mine", by ¢, ¢, Ridland., (Mining En-
8&“‘1"1{18; Vol 187, January, 1980, AJJM.B, Trans-
actions), . -

fitaohblends ooocurs on the 1040 Level in & continue~
ous black seam 1 to 16 inches wide which appeara 45
fest asouthwest of the junoction of the Ho Name and
Radium veins, 1040 Level, The blacik atreak fellows
the footwall of the ore to the junction, then the sen-
ter of the Radium vein for an additional 110 feet.
Thie black matarial is radicactive and intenasdly 30 at
pisess, It is friable snd hae an earthy luster and
readily stains the fingers when handled., Veinlsts

-4 - o GENERYZAVED CAMBLY
A - SiLYaR DRIE, i,
ROULBER, COLO.
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dqclagio&l features {Con't.)

of an esasily shattored, black, vitrsous, colloeform
plectidlends form part of the dark atresk, and galena,
sphalerits, ruby silver and colloform pyrite are also
resdily 1dentifiable. L

A detalled minereloglesl deseription is given in
a report by Harold DR, Wright (Mineralogiea)l Studies
of Uraninite sand Uraninite-bearing Depesits, July 1,
1949 « June 30, 19505 Raw Msterials gg;rat on
U, 3. Atomic Bnergy Commission, P, O, Box 30, Hew
York £8, New York, July 1, 18850), which reads in
part as followst '

"Two vartieties of uraninite ocesur i{n the Cari-
bou ore, Une of these 1s a dense, hard
black material with pitehy luster, while

- the other 1z a seoft, fine~grained, dull-~
lustered, porous na&uriul whieh coats fraoctures
and open vugs, and in some places appears
to grades into the lustrous material, The
bard variety shows varying degrees of lus-
Ser and hardness, Both varisties contaln
inolusions of pyrite and lesser smounts of

- osher sulphides., Under the mierescope the
lustrous uraninite almost always shows the
sollofora strustures whish characterizes the
material deseribed from other loealities, as
Grast Bear Lake, Joachimsthal, and Eatanga.
Radially srranged frastures, fome filled
with pyrite, are sommon in the botryolidal me-
sorisl. Alth the hardness of ureninite
is given as 5§, even the "hard” vnriatzhar
Caribou upsuinite sax de soratehed (with
diffieuldy), suggesting that this materisl
has undergone oxidution ainee its deposition.”

(A more complets photostat copy of the desoription 1s
attached to this applicatien as Exhibit B,)

The following table shows assay results of chan- .
nel sanples taken along the vein in thie area. Flesse
note that & 3-foot round was taken out of the baok
of the drift to freshen-up the exposure and some of
the samples wers taken 10U fset above the track in-
stead of 7 feet (the original bsok). Also additional
exploratory stoping ralsed the back to 17 feet above
the track and samples from this horizon are also

inoluded, (See also Assay Section 1040 Level, Sectinn D,

Exhibit H.)
- B - )
GﬁESﬂE‘SEBm'EB CARNIOU
SRV WIS, 1ag.

BGULDER, £0L0
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2. (b} GCeocloglcal featuras {Con't,)

- Appr'ox.
Diatance ' ‘
from the Distanoce ,
ample Bhapet AT igtn Ux O
Sample s rack -, . - 8
_Ho.  (feet (feet) (inches) 2 °
1511 4086 10 : 39 0.08
1382 . 407 10 - 18 0.34
448 410 | LA 7 B11
1310 418 : 10 31 O.12
1321 417 o 10 8 04350
447 420 7 K4 . Hi1
1306 , 426 10 36 Q.27
1580 425 )0 8 Q.14
440 428 S 4 Ni)
A3 438 7 - 18 B
1307 , 4356 , 10 35 D.54
1319 438 ' 10 _ i8 0.24
138 4357 7 14 Ril
1368 445 o 17 36 0.80
- 1318 445 ‘ 17 18  0.54
437 450 7 10 N1}
1308 455 17 32 0.24
1817 488 17 18 0.38
1318 488 \ | 17 - 18 - 0.43
456 475 7T .18 0.08
1268 : 480 : 10 4 - 0.34
1518 480 ‘ 10 18 Q.34
1301 480 h 17 38 . Q.04
1868 . 485 B 13 18 0.24
1457 - 490 T 1 Q.37
1267 400 10 16 o 019
1302 . 490 D & S 36 0.19
1514 490 1y 18 0.38
1g6e 495 0 8 - Q.82
14585 800 7 ' 38 S | A
27y 500 j 10 ’ 16 7.58"
- 1303 500 T - BT 0.8,
1313 BOO A7 ‘ 24 3,187
1270 505 10 - ig 0.867
434 0 BlO0 T 38 NLl
1304 510 A7 a6 0.54
1312 5610 h 17 ' 18 0.48
433 580 N 12 M1
1308 520 ‘ 17 g1 . 0.68
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2. (b) Geologleal features (Con't.)

Sample

Ho.

1130
1340
1339
1338 -
1337
1388
1533
13529
1114
1107
1313
1303
1260

Subsequent Development of the
Badiouative Ogocurpence ’
The applicant first drove a ralse (1040-A) from

" the 1040 Level to the 920 Level (see Assay Seatien

"a”", Exhibit ¢) on the pitchblende~bsaring ore.
Pitohblende conbimied in important coneentration in
the reise for 45 feet above the 1040 Level. Channel
azgplaa in the raise show the following urénium '
valuest ' R : o

Di stance

above ‘ ‘ -
Track . Width Us 0
(Loot) (inches) .
118 48 0,08
101 48  0.08
89 54 0.08
70 ' - 48 o 0.08
6% ' 48 . 0,08
47 - 48 : 0,08
39 24 1,26
27 48 = ‘ 9@03/ i((;"‘h
18 . Ny 24 . 5:15 \ v U‘:"‘;L! ‘,l;';_
15 37 o.laﬁqugﬁc‘“
8 , 8 ‘ 0.52 ) 5"{:,',\'}‘"

"This raise was followed by the sinking of a
winze almost directly below the raise to the 1140
Level (Asapy Seotion "A", Exhibit C), The Radimm "
and No Name veirns were opened by 182 feet of drift- _ h”F‘
ing on the 1140 Level (3se Assay Plan of the 1140 .,
Level, Exhibit E), Upanium was encountered in the " ¢’
winze In commercial quantities to a depth of 22 feet
below the 1040 Leyel and uranium values wers sn-
‘countered in the No Name vein, 1140-D1 dpift,

Under sontract with the U, 3. Atomic Energy
Commission, the applicant subsequently extended the
1040-D2 and 920-D2 drifts east on the Radium vein,

- A

(?

§
il
.

CLUSHUZATER CARISD
SILYER INES, 182:
" BOULIER, COLS,
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2, (b) Geologloal featureas (Con't.)

for distances of 350 and 260 feet, respectively, and
both headings emcountered pitchblende (Plsn ef 1040~
Dl and D2, HBxhibit ¥ and Assay Plan of 920 Level,
Exhibit @), |

- Pinally, under contraet with the U, S, Atomie
Energy Commission, & second raise (558) was driven
up 8% feet above track from the 1040 Level at & point
240 feet east of the 1040-A riase on ths Radium vein
~and the following uranium values were obtained in
- channel samples (Assay Seetion D1, Exhibit D);

Distance above

Track x - Width U0,
(feat) {inches) 548
83 o 10 0.08
70 10 0.34
64 ) 0.08
is8 ' 12 0.96

In eacgh of these projeots, pltchblende has been
encountered, and the zone in which it occurs in the
Radium and No Neme veins may now be said to extend
vertically for 300 feet and horizontally for 360
foet. The continuous high-grade section at the

1040 Level may be sauid to have a proven horizontal
length of 118 feet and a vertical distance of 65
feet, with a width varying from inches to 4 feet,

A gecond continuous section of importance appears to
be developing in the 558 raise. It now has & verti-
cal height of 83 feet and widths from 8 to 16 inches.

The Exploration Proiect

~ The applicant now desires to explore the Radium
and No Name veins on newly-established 1200, 1440, and
1590 Levels at depths of 250, 400, and 550 feet, re-
spectively (EBxhibit J), below the 1040 Level (the bot-
tom of the Caribou shaft). The reasons for sxpecting
to find commercial ot¢currsnces of pitchblende are
summarized here?’ . _

-8 -
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(b) Geological features (Oon't.)

1. 7The regional geologlioeal setiing wakes
the Caribou Hill area & most 1@313&1 place for the
oacurrends of uranius,

2, Pitehblends has been found in small
commersial bodies in the Radium and ¥o Name veins

- of the Caribou uinaﬁ.und subsoquent development on

and above the 1140 Level has shown the deposits to

- otour over more extensive szsotions of the veins than

to the extent of the original showings. The nexs,
%g 132: step is to explore the ground below the
vel. . 4

3+ Pitohdblende, the primary form of
uranium deposition, theoretically, is deposited by
hot, aqueous, aseending solutions, The occurrences
on and above the 1140 Level of the Garibou mine have
the characteristics of being the upper-most fringes
of such upward Qxinnding depositions. Henes,
larger, more h& 1y soncentrated uranium deposits
resscnadbly wa, sxpected below tha bottom levels
of the btriban n&ncu

4. ﬁuah radxonubivt anwmnlly, or radio-

astive ooourrenss, wks found to be asuceessively lar-

ger and more intezise as depth is guined in the Oaribou
workings. Henoe, at least to the 1040 Level, the
radioactivity of the depasits is ever inoreasing,

5, In simflar silver-pitchblende veins in
other distriets pitohblends has been found to im-
prove with dop@h; Two examples may be citedt

as At the Bldorado mine, Oreat Bear Lake,

Ganada, the No, 8 vein began at the surface with
silver in progﬁndnrunac, although pitehblende was pre~
nent, DBslow the 500-foet level, the vein has produced
slmost no allver, whereas pitehblende ore bodias have
been mined to more than 1,000 feet boelow the surface.
In the Mo, 1 vein, 119%10 or no pitehblende iz visidble

~ &t the surface, yet the vein besame the main producer
bslow 1,000 Teet in depth,

bB. At the Werner m&na, Jaaahimathul,
Cgeohoslovakia, pitchblends was encountered in only
small quantities in the upper levels, below R62
metors 1t appeared in incrsasing quantities, and

: u.ﬁz,ﬁ%’m"?ﬂ"z’& Axieae
SEYR g ’?E
%ﬂﬂlﬂfﬂ ﬂﬁlﬂ
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unéligxo&l faatures (Jon't,)
below 378 wetoras it vecums the only valuable cun-
atituent of the ore., HNot only in the derner mine,

but in the distrioct as a whole, wanium tends to
inorease with depth.

¢ dn two produclive silver mines, as in
the Uaribou mine, pltohiblends has been found in the
lower levels. in the Sunshine wine, Cosur d'Alene
Jistrict, ldaho, no traoe of pltohblendes was found
until the 3100 Level (3100 feet below the surface) was
reached, It ias reported to ocour in & sone hetween
the 3100 and 3700 Levels. In the Jo Heynolds mine,
Lawson, Colorado, pitehblende wss not sncountered
until the arew between the 9500 and 1000 Levals was
opened up (900 feet baloe the surface), The con-
tinmiity and fwprovemsnt with depth in these mines
only will be determined as the workings are deepenad,
but the point of partiscular interest ia that thoae
silver nminesx, like Caribou, encountered pitchblende
in thoir surrent lowsst lavels as their silver ores
wore followed downward, These mines may just be
reaching sones containing workable depoaits of uranium.

‘For these aix resscns, the applicant believes
the projected depth program of exploration is ware
ranted, In 1948, the applicant's geologista, Dr,
G, €, Ridland and vr, B, &, Wahlstrom, recommended
that the wipe workings be deepsned und v¥anlatrom

‘woent 80 Lar as Lo warn that the fubure of the pro-

perty dapended on the extension of the development
work below the 1040 Level.

(The applicsnt would appreciate the
~retwrn of the abtiached assay maps
when the QA has noe further usxe
for thems )

BESILIATS PLmeg
SRR Lo D,

- BOELDER, ChiA
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5, (a) Propossd work and cost

| , Coat - Time
Arojeet o 8 {Eonthg)

Sink Caribou shaft 800 feet from | |
the 1040 Level %o the 1840 : :
Level., 600 foet & asoo/rt....“..... $120,000 10

Crosus~gut 100 foah from shalt to
¥o Hame vein on the 1890, 1440
and 1890 Levels, 500 feet L
@m/rttbquﬁiQoeidotqucgégo&tnwbt‘tn 9;90& 2

- Deift 100 teat HE on the Ko Name

vein on the 1290, 1440, and

1580 Levels to ths R&dium

vein interssction and sontinue

an additlional 100 feet, on the .

Ho Name vein. 600 feet @ ¥350/f%..... 18,000 8

- Drift B 400 feet on the Hadium

veln on the 1290, 1440 and

1690 wevels. 1,860 foet
WNO/N”......N.-“n...an...".m 36;900 6

Extend drift 150 fee% on the No
Hane vein, 1590 Level, HE to ‘ .
establish & dimmond drill »
station, 150 feet ¢ @ss/m.......m‘ 5,250 - @

Raise 160 fast from the 1200, 1440
and 1590 Levels, 430 fest

V?sO/rtguq-nﬁo;t»’vwan-uvltwcb'pvtnﬁq‘ }.3'509 3
Diamond 4rill 10,000 feat of ' ' e
EX cove. 10,000 feot & $6/ft........ _ 60,000 4

Total Goat,.,.....,,Q....‘..,,..,...‘... $e61,750
Total Jstimmted Timﬁ..;;«m.,4.....;q.».,a.'.u.,.,q... 22 months
3. (b) 7Time required Lo start projsct |
Five days after the signing of thé;ﬁaa aentraat;
- 11 -
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3. (b) (Cen't.)

TUnnty~tve months after prajast is
st&rt&d. ,

Somsesioery capan
99" 5 .
SHIER GOTS, B,

BN RES peia
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, ﬁap ahbwina plan and vertioal pﬁojoction of
the propossd exploration work is attsched as

""Exh@bi‘n Je .

The diamond driliing program ls designed to test
the ground on and below the deepest, 1580 Lavel,
and is proposed only for the 1590 Level., Dia~
mond drilliing is not proposed for the 1290 of

o 1440 Lovels,
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The Caribou mine 1s operating and 1s equipped with
buildings and some machinery. All the facilitles, in-
stallations and fixtures listed below will be devoted

‘to the exploration project. No rehabilitation or

repalrs are necessary,

1.

.2,
3.

Eleetric_power; connected.
Telephone, conneosted.

Water, more than adequate from
mine dralinage.

Caribou shaft 5' X 15' outside dimen-
sion from 500 to 920 Level, and 5' X 10!
from the 920 to the 1040 Level.

Idaho Adit Tunnel on the 500 Level. It is
slectriecally lighted and equipped with
30-pound, 24-inch gauge railway track, and
ditch to drain the water pumped from the
bettom of the Caribou shaft.

Buildings:

Compressor house =~ housing compressor, shop,
stores, and change room.

- 14 =
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8. No additional faeilities, bulldings oy
fixtures to be installed, purchased or erected,

“ 15 -
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7. {a) To be rented: None
7. (b) To be purchaseds

Sinking hQiQQOOQlcqﬁQﬁbﬁlq;iiQiiﬁﬂﬂ$ 2,800 |
Cable, Sheave wheel,

bﬂﬁkﬂﬁ and MIBCivverssrssnvisnes - BOO
sun PUBMDscivassteseprrsvessrssnive 1,000
6 Blowers, D HiPs KoLOPSscsvsvenvve 800

b N Kiﬂﬁﬂ W&Qﬁiﬂg BRShine,ssssneavsres 3,800
1 Hoist, double drum for K o
1500 foot deptlevsvenssvsnvenass 6’900
8 Mine cars, Card, Z-18, ) ,
) lﬁ Ole r%. @ #89@ "&«#¢11&!%#3& 1'690
4 Jackhamsers, Joy L-67, ‘ -
‘ 58 1be @ P400/88evsnsasrenvvivae 1,600
4 Driftera, 2 in, Joy T-300, L
L] @97ﬁ/ﬂﬂqucawwau;nwottn»ui«pﬁb. 3,900
4 stﬁ?@rﬁﬁAJﬂy 8«19, ,
. 98 1b, & QBOG/haitiiﬁdtwwilﬂgiiC 5;20@
3 Tugger holats, air moter, B A
BOOY capacityevscvvesitvonsnsen 1,000

7. (@) To be furnished by operator!

, - . ‘ Prosent ¥onthly
Bquipment - _Value Deprecisyien

Storage LALLSry 10COMOBLVE..cscnsevers § 5,000 § 68
- Adegquate flset l-tom cars en - o
500 Level, B0 cars @ $100/68,.sc00. 2,000 385

aﬁﬁpr‘ﬂaﬂrtydtléiﬁtQ‘ﬁhbiiﬁnQ!dﬁﬁﬂiﬁbb 4,000 80
Plok-up trruoKesssessssssessssitrnnnons 1,500 30
Hoist on 500 Lovel.srsssunerssesnnnsie 2,000 38

Puﬂ? on 980 loveliisesevessrsvasvennss. 1;500 30
Hine transit and » '
m&‘ﬁg‘iﬁﬁﬁ?ﬂﬂ#ﬁtasv-csiuﬁﬁtuq»u»QJs . 800 10

- 16 -
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p Hiﬂ& auyarinxandbnt..m-»*.eq.q....¢@ $ 509/hOo
b Eﬂgiﬂ‘””d»ton!*ﬁwﬂtidtOQOGQOiQQ&bAh@ ‘ &QO/kQQ
_l @.@lﬂgﬁﬂﬁsapu&uuﬂowa-*..fﬁi&iﬁdéwaow . 400/&9Q

>'1 H@Qkkﬁﬁpﬂriqi-nionutog-oo'oqvtib#ﬁ¢& ;} 150/&3;

2 Supervisors {anirs b@ﬁﬁ#“}owu:vt-p¢@f  - 18/dsy

8 “iﬂﬂvﬂniﬁc»u-4.-~.w»a*~ncob¢¢o»unn9@ | E/Er,

8 mﬂﬁkﬁ”“mu»é»cwnmu»ott»oa-#unoooqcﬁc@ ‘ Q/QP#

2 HOiﬁtmln¢n..apiu»¢¢-¢¢.¢;;w;-&nauo¢@ } 1075/hﬁd
Timh@rmnna...»..**.«¢a¢~¢t..u-~»...@ z/nr.

4 Trnmmﬂruqqﬁ,‘..¢.-..u...'.,g4.~.q..@ ' 1075/hﬁw

L ﬁurfaaw m&nca»ﬁﬁcquwuwntqwuuﬂvo»vap@ l¢v5/hﬁ'

- IV »»
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Supplies |
Hx?x@ai?‘si‘¢t¢%tttQt#lq;ttliﬁtiﬁih;yﬂﬂ * 15376Q
Prill sbeal and bitgtﬁaqﬁawntﬁonéﬁqtnqn 6@06@

?inh‘robnnd'&tQac'iqquuibaiag.&&ti}éb@ - 8,600
600! Pipe, air-lins, 3" |

? Ev/§t##0*ii#i§dt!tt‘ti!é%itﬁihwdo 450
g 100' L ¥ air*linﬂpvﬁn

@ 40¢ rkgﬁgahtibQ;rihﬂytﬁinuuﬁitﬂbui 340

2,100' Track, 12 1bs. . L
s ¢1175/ftu lsid d@‘nppainbﬁﬁooﬁoiQt 5,675‘

800' Pipe, water-line, 23"

m G@ﬁ\ &bntﬁﬁ'###'!l’ﬂﬂhhtQ‘.b*;b‘bl 56@'
L, 100’ by 1 ’Rﬁ@?”linﬂy lin
‘ ntaﬁqu&-hqqtﬂtouc:.id#t&q»aﬁ 350

1,100 fpn, watsr~line, l"

‘ @'ﬁ& f@t»féﬁ&ta&tqbﬁq%qtvniﬁ#iidedo 275
2,100 Ventilatlion pipe,
lvanized, &"

- &@‘ ftl@inﬁqﬁlnmwbiamtwwquthﬁceﬁﬁw 1*960
830 Power cahlta.

aonﬁuahav, alse 4o*vdqshw~0#h*ustwnt - 480
1 090' Power aabl&, 800 V. 3 ,
Gﬂdﬁ@%@?; size 80*0i-§nuicﬁiﬁnﬁb# 250

Hand~b@@1a and. misesllaneous. |
supplies, E-yemr nupply..,g......t.i 2,000

T watal,3uﬂ§liatétqiqnoﬂﬂwa‘ﬂntnloépz$ 38,250

(]

- 18 -
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10. (&) Applicant is preparsd to invest #26,175,
| which {8 108 of the satimated oost of the
proposed projeoct.

10, (b) This smount is nufriaionﬁ to pay npplicnnt's
part of the eoss of the project.

- 18
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At the prasent time, the Caribou mine is opera-
ting. Two development projects are underway!

(n) Drifting in the west side of the mine on the

1040 and 920 Levels to develop silver-lead-zino ore

dles. This work is being financed by the mining and
milling of ore encountered in the develeopment headings
nnd by some stoping on the 1040 Level,

(b) The applicant has econtracted with the U, 3,

'aﬁamio Bnergy Commission to do sertain exploration work

in the radiosetive section of the mine en and above the
1040 Level; only. A%t this time, the 740 Lovel is belng
rnhabiliﬁutod a0 that the ARC progream may be vouunna.

It 48 the Iintention of kne applicant to canducz

 the DMA program herein propossd without interferring

with the above twe projects. If the above projeocts
are eontinuing contemporaneously with the program,
then the general mins expense, such as supervision,
ineering, geology baakk.apiﬁg, hoisting from the
1040 Level, 500 Le vai tramuing, and power will be pro-
portioned $o the individual projects, thus redusing the
unit cost of the DMA project from the estimate pre-
sentoed herein,

- 80 -
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Radioactivity

AWy 7

at the Caribou Sil\;er Mine, Boulder County, Colorado

by G. Carman Ridland

s

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-
cline 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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tons per hour original feed.

tons per hour classifier sand.
percentage of minus 100 mesh in ball
mill discharge.

percentage of minus 100 mesh, in
classifier overﬂow

= percentage of “mmus 100 mesh 1n
classifier sand.;;;’

Where X

o aH
0

(¢
l

G

Ball Loads: No. 10 unit vv"°a{s charged with 75,000
1b of balls at the beginning of the test and an effort
was made to keep mill arpperage constant. This
met with some success, butjon several occasions, by
inspection, ball level was: found to have dropped.
For the last month’s test; %the consumption ﬁgure
for the preceding monthsw, as used as a guidé in
adding balls, and this resulfed in a very steady ball
load. From the average levél as measured when the
mill was down, it was cal§ lated that the average
load ‘was 72,000 1b. T

Power Figures: The poW r meter on No. 10 unit
was read every morning ) 7 a.m. and the power
consumed for the precedm day calculated. The
month’s figures, the sum of these daily power fig-
ures, corrected for meter - e ror, were used for the
No. 10 mill. For the mills*No. 1 to 9, the monthly
power figures as prov1deq by the Electrlcal De-
partment were’ used Thls i

Screen Analysis of Ball;f '
screen analysis of coarse
mills) is given in Table I. ‘ES

Screen Size i\ Per Cent
Plus  0.525in. 1

o
>

-
QRN ANNGR AN L0000
cNwaYVvoLnhoxwawiNne

Minus 325

-
OI
o
o

Duration of Test: The 1nvest1gat10n was carried
out over a period of seven months, from June to De-
cember, 1942, inclusive. The Septernber test is not
included because of the time down for lining the
No. 10 mill, and changing the drive motor. Tests
for June, July, and August are thought to be less

- Table II. Summary of Test

°

Table III. Screen Analysis of F. X. Classifier Overflows

Juné July . August Oct, Nov. Dec.

Mills Mill Mills " Mill
Mesh No.1to9 No. 10 No.1to9 No. 10

- —

Plus 65 6.0 4. . 6.4 5.0
100 14.1 12, . 133 13.9

150 15.3 15. 14.3 15.1

200 . 138 14, 13.8 14.3

325 9.6 10. 9.5 9.8

Minus 325 . 41.2 42, 42.7 41.9
100.0 100 100.0 " 100.0

’

Conical Cylin-

Trunnion drical
. Overflow Grate

Average per cent solids in F. X. Classifier Overﬂow 24.7 21.9
Average c1rculatmg load, per cent 4 . 420.0 460.0
Ball load in mills in short tons ¥ ! 36.0 36.0

i )s

accurate as regards powerérgigures than those for
October, November, and Degember, because during
the former months it was dlscovered that the No. 10
ball mill motor was somew at defective. The sum-
mary of the test is, therefo e, split into two halves
in Table II and III.

Observation: (1) To ob iin a comparable grind
it was necessary to overﬂo; the F.X. Classifier at 2
to 3 pct less solids with thec cylindrical grate mill
than with the conical trunnﬁon overflow mills.

(2) There appeared to: ’be little difference with
regard to ease of operatmn:a, Overloads on the coni-
cal trunnion overflow mlllsw ere reflected immedi-

ately in the sand load on th cla551ﬁer whereas the’
‘cylindrical grate mill over 'aded 1nternally This
. condition was indicated by"‘ “drop in amperage and

a-definite decrease in mill n ise.
"(3) From the malntena"ce point of view, the

. cylindrical grate mill was «m(hch more difficult to

inspect, and required more blﬁle to reline.

Conclusions: (1) The cyhfrll rical grate mill with
a ball load of 72,000 1lb hagi a one sixth greater
grinding capacity than a com al trunnion overflow
mill with the same tonnage of 11s, on Mufulira ore.

(2) Consumption of grlnoh g balls was 27 pct
greater for equal tonnage gro‘_‘i; d in the cylindrical
grate mill. .

(3) Consumption of liner steel at 0.63 1b per ton
(gross) was 32 pct higher th}m for the conical
trunnion overflow at 0.43 1b per ton (gross).

(4) In terms of power cost‘% er ton of finished
product - produced, the cyhndrmal grate mill re-
quired from 1 to 3 pct more povgyer than the conical
trunnion overflow, on Mufulira oxe.

(5) The cylindrical grate m11‘ produced about

- 2 pct less oversize (plus 100 mesh) than the coni-

the classifier was
run at a lower dengity, but at equal
densities the cylind ical grate grind

cal trunnion overflow, because il

June July August Oct. Nov. Dec. was inferior to the'eonical trunnion
Mill . Milt Mill Mill overflow.
s . Mi ills i
No. 1to9 No.10 | No.1to9 | No.10 (6) Work done bY‘l either type of
mill was directly proport10na1 to
Horsepower. 385 | 463 379 450 power lnput ,
Per cent —200 mesh in classifier overflow 50.55 52.44 52.46 52.03 (7) Con31der1ng power costs ap-
Dry tons per ball mill hour 31.85 35.48 31.68 37.55 J 2 1 N
New tons —200 mesh per ball mill hour 04| 120 14:00 1632 proximately equal,” the cylindrical
Kw-hr per dry ton mille . . R R . . _
Kw hr per ton—200 mesh produced 22.04 22.78 20.32 20.55 grate ball mill produced more fin
Grinding balls used in lb per ton | 2.88° . 3.68 3.53 ished product at the expense of con-
Liners (gross) used in 1b per ton 0.43 - 0.63 0.63

siderably more steel consumption.
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- Fig. 1—Index map showing position of some of the .
major mining districts of the Front Range relative to
Denver, Colo.

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 workmgs

Gelger-Muller Survey

The surface of Caribou Hill and particularly the
outcrops of the major: ore-bearing structures were
traversed with a Geiger-Miller 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-Miiller counts were
recorded. The counfs 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 1
to 1% 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

oo A 360 LEVEL ~ ™"
2N 2N
v 2NN —
_ j 530 LEVEL
Morirontal Scele in Feet
o 100 300
N
o AT
R e~ —gn RPN ~_
920 LEVEL
20 /\
B /[ \
1N, J \\
™ 1040 LEVEL /\/ a
J\/’ :
V. S— T . s e s e —— —— —— — — — — — o ! )

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

0.061 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 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. 3—Low magnifica-

tion micrograph of soft,

black, colloform radio-

active substance from the

1040 level of the Caribou
mine. XI17.

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

Fig. 4—Radiogréph 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 micrograph of the
colloform substance
-shown in fig. 3. Oil

emersion. X170.

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 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-Miiller counter in the search for pitch-
blende-bearing veins. ' S

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-Miiller
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 Iess 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 contradietion to results obtained from similar

studies® 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 time§ 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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Cyclone Thickener

i

Applications in the Coal?lfﬁdustry

: Psgéible applications of cyclone thickeners for: -
tion of;the washery water and, (2) reco
plant bleed. The paper shows: (1)

g

by M. G. Driessen and H. E. Cil;ﬂi{ii\'er ’ .

L

clarifica-

very of fine cogl from the
that it is possible ‘toiremove all

particles iincluding the very finest, from the circulating water, thus - '

obtaini

g a closed water system and, (2) that reductién:of the ash

content-of the solids of the plant bleed is feasible ‘hy: means of

cyclone :thickeners. Performance data for different i
= is given in the form of graphs.

W
T HE cyclone thickener has Htvvg"ro important appli-
& cations in wet washing plaf;xts: (1) water clari-
fication, and (2) fine coal recox‘{;e(,ry.

The thickener consists of a CQi;ical chamber into
which the fluid is injected through 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 “Ef%inner” portion is

.M. G. DRIESSEN, Member AIM-E, is a Consulting
velopment Engineer, Heyl and Pattér,son.

New York Meeting, February 1950.4

TP 2735 F. Discussion of this paper. (2 copies) may
be sent to Transactions AIME before Feb. 28, 1950.
Manuscript received June 29, 1949. .

L

Engineer, Pittsburgh, Pa., and H. E! CRINER is De-

discharged from a central tube in a flat head at the

large end, fig. 1. The advantages of, the cyclone -

thickener are that large volumes of §1i1rry may be
treated with small space requirements' and that the
underflow concentration may be contljblled easily
and readily to meet varying feed condit"ions.

~ Control of Washery Water Solids Congentration:
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
and will not increase to uncontrollable levels. #The
second requirement is that the solids concentration

B
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Fig. 1—A 3 in. rubber cyclone thickener.

]—-Rubbe:r 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 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 mmerals recognized in the pohshed 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 duggests two stages in the vein formation. In Stage A,
which is thought to be the earlier, quartz, sphalerite and galena were deposited. Uran-
inite 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,! Joachimsthal,? and Katanga,® 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., Mmeragraphy of the Ores of Great Bear Lake, G.S.A.
Bull., Vol. 46, 1935, pp. 879-960.

2. Zuckert, R., Die Paragenesen von Gediegen Szlber und Wismut mit Kobelb-Nxckel-
Kiesen und der Uranpechblende zu Sb, Ioachxmethel Enghsh Abstract in G.S.A. Bull,,
Vol. 46, 1935, pp. 942-943.

3. Thoreau, J., and Trieu de Terdonck R. du. Le Gite d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A. Bull., Vol. 46, 1935, pp. 941-42.
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EFENSE MINERALS ADMINISTRATIO

RIOR

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

APPLICATION FOR AID FOR AN

EXPLORATION PROJECT PURSUANT TO

MINERAL ORDER 5, UNDER

.DEFENSE PRODUCTION ACT OF 1950

Not To Be Filled in by Applicant

Docket No. .. ~dVWHEA =886
Metal or Mmeral -

Date Received -__-K--42/:.&'12/.---------------.--_.
Amount $

Participation (Government % )

-

] g _‘
i e
22  {Consolidated Caribou address of
wHa £ Silver Kines, Inc,
" o= v11406 Pearl Street
SER 2}30‘31691” Colorado | Date . January 7,.1952. ..
e 2 -r)

«#id for an

If you have already filed MF-100, give date filed L}agg‘--.lg}r_-_ 108), type of assistance requested -_@Xplopration-—

DMA Docket Number (if available) __.__ i 11 __',_};%7___-
Serialisationlumber 18 « 2358

project..

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

‘CANNOT ANSWER A QUESTION, SO STATE.

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
form. Additional sheets should be attached in answering any
questions or in supplying additional information. IF YOU

v
7

1. (a) Give a description of the real property that will be in any way involved i 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.

(¢) 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 (¢) 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 typé 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
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The information requested 1n®3stlons 3, 4,5, 6,17, 8 and 9 below should be answered specifically and in detail, aé this
information will be attached to and mcorporated 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.

. (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.

. 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, ete.

. Furmsh an itemized list of existing facilities, buildings, installations, and fixtures with a statement of the cost of any neces-

10.

11,

sary rehabilitation or repairs to put into useful and operable condition.

. 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.

Furnish a detailed list of operating equipment, separated into items to be—
(a) Rented

(b) Purchased

(¢) Furnished by you

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

. 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.

. 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.

(a¢) How much are you preﬁared to invest in the proposed project?

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

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.

Consolldatead Carivou , \9_“ Ca '\.\.\W

--------- g Ilver_%imﬁfcﬁﬁé ’ - (Signature of authorized official)

Jonald &, lNelaon

dJanuary. 7, 1352 ............... Proaident

(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—64067-3
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”Hadiaaativity of tna Garibau l&na

by &, C. Hidlamd,
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Uraninite...", S, Atomic Energy

: GﬁMEinaion. July‘l, 1980,
~ Kssay Section “A", Caribou Mine.
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APPLICATION FOR AID FOR AN
EXPLORATION PROJECT PURSUANT TO
MINERAL ORDER &, UNLER
DEFRNSE PRODUCPION ACT OF 1960

A legsl description of the vealfproparty."
is given in 1. {(e). The area to be explored
consists of a part of the operating Caribou
mine. : _ o

The Caribou mine consists of a three-
compartment inclined shaft, reaching an in-
¢lined depth of 1040 feet, with an sutside
dimension of &' X 15', The shaft is equipped
with an electric hofat at the 500 Level and is
not in use above the 500 Level., Levels are
established below the 500 Level at 530, 800
740, 800, 920, 980, and 1040, It 1is connected
to the surface on the 500 Level by a 35,838-foot
long transportation tunnel, This tunnel, called
the Idaho Tunnel, is electriocally lighted and
squipped with 30-pound, R4~inch gauge railway
track, & diteh to drain the water pumped from
the Caribou shafs, and an adequate fleet of ore
¢ars and storage battery locomotives,

The portal of the Idaho Tunnel is protected
by a snow shed. Adjacent to the portal 1s a
72' X 88" building eontaining the compressor
room, shop, storage and change room. Seyond the
portal on the mdge of the dump is a bullding
housing a sorting belt and ore bins,

Compressed alr is generated by 3 compres-
sors driven by electriec motors with a total of
250 H.P. furnishing 1600 ¢.f.m. at a pressure
of 105 lba, per sq. in, (Elevation approxi-

- mately 10,000 feet.)

The property is also equipped with drills,
accessories and small tools, trucka, ete,
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1. (b) . The applicant 13 the sole owner of the pro~
perty and £11 equipment on the promino:. Titla
to the property is insured.

1. fe) 5&1 gozerigtggg of ares to be explored
' Patented Gla;gz

. , - U,8, 3mrvoy
Neme . : A Let Number
Caribou L@dﬂoioqﬁcwou-cnciotttq¢ﬂaaoaon@iotbotot 37
E&}.&Mﬁw l’odavnoncoqnoudtaGpe&.qo.-cto‘ocqntnpo 76
Ro Hame LOd@ s eesrssestostsrscastorsssssacsoscnns ‘ 77
?ﬁdﬂral L@d'cnca'ot&vwaqdoobotu»oouonv-aoo..-o.o 91
Sherman Lod‘eqdétotouabQﬁoboﬂlith.ﬁnQ!......6!. 95,
Socerro Lﬁdﬁqu.-..otcooonngagtnovlo»t»o'o-ouuqoo 104
Hidd‘n @TQ&S“PQ L@&‘.o-ob-.o.iowquqooQcoco.noqi 105
Qﬂlumbia LQdQ:;;-Q.;.¢¢&.Q¢A:c-Qico}.qgoqooqaq»a . 167
Spencer Lod@...ccvesvessssvssnssscrnsonscssssscns 188
Non ?griﬂl LOU@esioenocncsnsnnovensnssctonnvenae 6853
PQOPS&&R L@d‘cbqotoooio.n..tly@niqota00000¢bb‘q.0 42
B3ilver Dollar Lode,sceesevsntcoascnviossoncsnsdon 854
Carry Lod@eseissncassvsevnscssonessasssssssnsses 660

Califarnil hﬁd'oocaobot‘g.sogo-»-o.o.-osoqun-o-c 20483
Hmﬂih P&Pk LQMOQCQOQI'O?@écot;tuwt‘oi‘b'ltttbé‘.i 20‘85
_ TQlOdO L@d’ganooo-qo-to;:qufuooh-»voioocoto-oo-¢ 20483

A1l located in Sections 5 and 8, T. 1S., R, 73 ,
) of the 6th P.M,

1. (e) XNote (1) Areas referred to by 1. (l) and
1. (b) are the same, :

1, (¢} Note (8) The real and psrsonal property owned

- : by the company, sonatituting all of
the fixed assets except certain furni~-
ture and fixtures, is aubject to a
deed of trust securing a note payable
to & stoekholder in the amount of
#200,000,00.

R, (&) Pibehblendo is the mineral Oxpeoted to
be faund.
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2. (b) Gsologieal fdatﬁrga

In September, 1943, an extensive exploration
program was undertaken for uranium deposits. One
of the first ateps in this prograa was to compile
& list of published accounta of uranium deposits,
The iiterature at that time made note of the oc-~
supence of pitohblende &t several places in the

- Front Range of the Colorado Roeky Mountains.

- These ogourrenses lie in a roglom extending from
Jame stown, Boulder Uounty, Colorado, to Lawson,
Qlesr Creek County, Colorado, a distance of 27
miles, -This section ef the. Front Range is noted

- for 1ts produstion of gold, silver,. flusrspar,
tungsten, sopper, lead, and sine, as well as
uranium, o — o L,

- - A sloser shwdy of this region brought to light
& silver mining distri{ot known as Caridou Hill where
‘Hagroup eof mines are reported to have produced over
$8,000,000 tn silver, largely in she period between
1869 and 1894, The clese association of piteh~
blende and silver 1s well-known, Geoclegliocal litera-
ture wsually refers to the ere~bearing veins mt the
well-known wranium distriets of Great Bear Lake,
Ganeda, and Joachimsthal, OUxecheslovakia, as silver-
pltehblende veina, Silver is alsoc an. important by~
product in the produstion of uranium from the
pitehblends. deposits at Shinkolebws, Belglan Conge.

‘After studying sthe regional geology of the
Jamestown-Lawson area, it becams apparent that the
geologioal setting of the Caribou Hill distriect was
most favorable for the ocsourrence of pitehdblende,
The m& jority of the rosk-types of the region are
metamorphosed sediments and granitie intrusives of
pre-Cambrian age. The Caribeu veins occur in a
medium-grained quarts monzoenite stoek that is be-
lteved to be of Tertiary {?) age. The silver-~
g:&shbltnéy veins of the Contact mine at Great

-~ Bear lake ocour in & medium-grained granodiorite
stook of approximasely the sawe slsze, Hexture and
mineral sompesition. The similarity of the geology:
of the two regions 1a striking. (The only notice-
able difference iz in the lack of nickel and
cobalt mineralization at Caribou, whieh is preva-
lent at Great Bear Lake, : :
-8 - : ' ©opoRedRTED RERIBIR
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2. (b) Geeclogical featurss (Con't.) |
The ominat'mn of the surface of the Garibou

Hill area was rewardsd with the dissovery of pitch-
blende in vein msterial on the Caribou Nine Dump.

The Caribou mine and much of the adjecent ground
wers acquirsd for wvhe applicant, and, sarly in 1647,
work began in rehabilitating and dewstering the old
mine workings. As the water was lowersd, s systema-
tic searah was made for pitechblende. The radio-~
activlity of the old stopes and drifts was messured
‘with & Geiger~Musller counter. Normal activity was
sncountered on the surface and down to the 300 Lavel.
On the 580 Level a swall "high"™ was noted with a read~
ing of almost twies the normml dackgreund. The 4£0,
470, and 8500 Levels wers négative. The 5350 Level
registersd noticeably above the normal background,
but not of suffiestent intensity to expect a visible
oscurrence of pitehblende, The 600, 670, 740, 800,
and 880 Levels were fouwnd to be negative again. The
920 Level gave & mildly nigher count until &lmost to
the nerthesst end of the drift, Here 1% himped sud-
denly to 3 times the normal sount,

Hot wuntll the bo¥twm level of the mine was
Tinally dewstered 4id the instrument detect insense
radioactivity and 414 pitehblende make its appear~-
ancs. The imporsance of this dissouras is in the
fact that radicactiys snomalies were found at 360,
530, 980, and finally, at 1040 feet vertically below
the surfase in ever-<imereasing inteasity. This
logically leads sne %o aonalder the pessibilities
that pitehblends may bs fouad in inoreasing sonsen- .
tration belew the 1040 Level, Attached as Exhibit A is
& eopy of a more dedalled wcoount of the "Radioactivity
of the Caribou Mine", by @, C, Ridlsnd. (Mining Ba-
glneering, Vol. 187, Jaauary, 1950, A.I.K.E. Trens-
ﬂ@tiaﬁﬂ)c ) S . . '

Pitchblends dsscure on the 1040 Level in & eontinu-
ous black seam 1 to 16 inches wide which appears 45
feot southwest of the junetion ef the Ho Name and
Radium veins, 1040 level. The black streak follows
the footwall of the ore to the junction, then the ecen~
ter of the Hadlum vein for an &dditional 110 feet.
" This blask material 1s radicastive and intensdly se at
places, It is friable and has an earthy luster and 4
readily stsins the fingers when handled. Veinlets .
' ' » ' ' CClEGTLIDATID £aTI80H
-4 - : o SHVER METS, BN,
S ' BOULAER, COLB.
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Geological features (Con't.)

of an easlily shattered, black, vitreous, colloform

pitehblende form part of the dark streak, and galena,
sphalerite, ruby silver and colloform pyrite are also
readily ldentifiable. o ' '

A detalled mineralogical description is given in
a report by Harold D. Wright (Mineralogisal Studies
of Uraninite and Uraninite-bearing Deposits, July 1,
1949 « June 30, 1950; Raw Materiala Operation ‘
U, 8, Atomic EBnergy Commission, P, O, Box 80, fiow
York 25, New York, July 1, 1950), which reads in
part as folleows: ‘

"Two varieties of uraninite oceur in the Cari-
bou ore, One of these 1s a dense, hard
black material with pitchy luster, while
the other is a soft, fine-grained, dull-

- lustered, porous material which coats fractures
and opsn vugs, and in some places appears
to grade into the lustrous material., The
hard variety shows varying degrees of lus-
ter and hardness. both varieties sontain
inclusions of pyrite and lesser amounts of
other sulphides. Under the microscope the
lustrous uraninite almost always shows the
colloform structure which characterizes the
material deseribed from other localities, as
UGreat Dear Lake, Joschimsthal, and Katanga.
Radially arranged fractures, some filled
with pyrite, are common in the botryoldal ma-
terial, Although the hardness of uraninite
is given as 5%, even the "hard" variety of
Caribou uraninite ean he scratched (with
difficulty), suggesting that this material
has undergone oxidation since its deposition.”

(A more complets photostat copy of the deseription 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 fest above
the track and samples from this horizon are also
included, (See also assay Section 1040 Level, Section D,
Exhibit H.) T 5 B S

1
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-2, (b) OGeoclogloal features {Con't,)

Approx.
Distance :
- from the Distance
‘ Caribou above o
Sample 3haft - Traok Width Ux0g
Ho. (feet) = (fest) os 2°®
1311 405 10 59 0,08
1388 . 407 . 10 18 0,34
448 S 410 t 7 92 Ril
1310 415 1w k3 0.12
1381 - 417 10 i8 . 0.30
447 . 480 ‘ ' 7 : 72 Hil
1306 425 10 36 0.27
1380 485 10 18 0.14
440 488 7 ¢ N1
RSP L 432 7 12 N11
1307 435 B U R 33 0.34
1319 435 - s s 0+24
438 - 437 o 7 14 ‘ W11
13508 : 445 17 38 0.20
13518 445 17 18 0.34
437 450 , -7 10 Nil
1309 438 17 32 0.24
1317 485 17 : 18 : 0.38
1315 465 1T 18 0,45
436 473 7 18 0,08
1268 480 10 4  0.34
1316 480 10 18 0,34
1301 - T 480 ' 17 35 0.24
l126¢ ‘ 485 10 15 0.24
1457 4%0 7 ‘ 12 (1, ¥ 4
1269 . 480 - 10 ' 15 0,19
1302 49 - 17 . 36 0.19
1514 490 - Vi 18 0.38
1269 495 10C 8 0.52
1455 8500 7 35 B 781
1271 : 500 ' .10 : 16 T .7.58
1503 - 800 17 ‘ 37 0.16
1313 500 ' 17 .. 24 ‘ Se15
1870 - 508 10 12 0.687
434 510 o 7 .38 Nil
1304 , 510 . - 17 386 0.54
13182 810 17 18 0.48
433 L 50 . : 7 12 N1l

. 1305 520 7 38 0.68
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2. (b) Geologleal features (Con't,)

The appliecant first drove & raia@l(lﬂﬁdwﬁ) from

the 1040 Level to the 920 Level (see Assay Ssotion

‘A", Bxhibit C) on the pitchblende-bearing ore.
Pitehblende continued in important concentration in
the ralise for 43 feet abovs the 1040 Lsvel. Channel
samples in the ralise show the follewing uranium

- values?
. Distance L .
&bove ‘ ‘
~ Track - Width : U3
(faot) ~ {inches) ' ‘
101 48 0,08
80 o : 60 0,08
70 . 46 ' . 0,08
- 885 ‘ 48 . 0,08
47 - . - 48 - 0408
39 : ' 24 L 1.26
18 24 . 3.18
15 ‘ o 37 0.16

This reise was followed by the sinking of &
winge almost directly helow the ralse to the 1140

 Level (Assay Sestlon "A", Exhibit ¢). The Radium

and ¥o Name veins were opsned by 182 fest of drift-
ing on the 1140 Level (See Amsay Plan of the 1140
Level, Exhibit E). Uranium was encountered in the
winze In commerclal quantities teo & depth of 22 feet
below the 1040 Level and uranium values were en-
countersd in the No Name vein, 1140-Dl drift,

Under contract with the U. S5, Atomic Endrgy

Gommission, the applioant subsequently extendsd the

1040-Dg and 920=D2 drifts east on the Radlum vein,
e T ow |
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2. (b) Geological features (Con't.)

for dlstances of 350 and 260 feet, respectively, and
‘both headings snmoocuntered pitchblende (FPlan of 1040-
D1 and D2 hibit ¥ and Assay Plan of 920 Level,
Kxhﬁ.bit G)e ‘

Finally, under contract with the U, 5, Atomie
Energy Commisslion, a seecond raise (5858) was driven
up 8% feet above track from the 1040 Level at a point
. 240 fest east of the 1040~A riase on the Radium vein
. and the following wranium values were obtained in
. channel samples (Assay Section D1, Exhibit D)

‘Distanee above '
Prack - Width Ug®

8 ‘ 10  0.08
78 ' 8 0.17
70 : 10 0,34
84 : o 9 , 0.05
40 16 0.10
18 | 12 0.98

In each of these projects, pitshblende has been
encountered, and the zone in which it ceccurs in the
Radium and Ho Name veins may now be said to extend
vertically for 300 feet and horizontally for 360
feet. The continuous high-grade section at the
1040 Level may be said to have & proven horiscntal
length of 115 feet and & vertical distance of 85
feet, with a width varying from inches to 4 feet.

A gecond continuous section of Lngavtancu appears to
be developing in the 558 praise, t now has &4 vertiw
¢cal height of 83 feet and widths from 8 to 18 inches.

Ihe Exploration Profecy

The applicant now desires to explore the Radium
and No Name veins on newly-established 1290, 1440, and
1590 Levels at defths of 280, 400, snd S50 feet, re-
spectively (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!l .

-8 -
S T
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(b) Geologloal features (Con't,)

1. The region&l goolagisal setting makes
the Caribeu Hill area a most logical place for the
eseurronea of uranium,

2, Pitohblends haz bheen found in small
comnercial bodies in the Radium and Ho Name veins
of the Caribou mine, and subsequent development on
and above the 1140 Level has shown the deposits to
cccur over more extensive aections 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. Pitchblends, the primary form of

uranium depoaition, theoretiecally, is deposited by

" hot, aqueous, ascending solutlons, The ocourrences
on and above the 1140 lLevel of the Caribou mine have
the characteristics of bLeing the upper-most fringes
of such upward extending depositions. Hence,
larger, more highly concentrated uranium depesits
reasonably may be expected below the botton levels

. of bhe Caribou wine. .

4. Haeh radioaetiva anomally, or radioe-~
active occurrence, was found to be successively lar-
ger and more intense aa depth is gained in the Caribou
workings. Henoce, at least to the 1040 Level, the
radicactivity of the deposits is ever 1nereasing.

5, In similar silver-pitchblende veins in
other districts pitchblende has been found to ime
prove with dapth. Two examples may be aited:

: ‘B At the £ldorado mine, Great Bsar Lake,
Canada, the No, 2 vein began at the surfsce with
allver in preponderance, salthough pitehblende was pre-
sent, bDelow the 500-foot level, 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 ias visible
at the surface, yet the vein became the main producer
below 1, OOO Teet in depth.

b. 4L the Verner mine, Joachimsthal,
Czechoslovakia, pitchblende was encountered in only
small quantities in the upper levels, below 262
meters it appeared in increasing quantities, and

- D -
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Gooliglesl features (Con't.)

below 376 meters it became the only valuable son-
stituent of the ore, Not only in the Werner mine,
but in the distrioct as a whole, uranium tends %o
increase with depth.

6. In two produetive 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 pitehblende was found
until the 3100 Level (3100 fest below the surface) was
reached, It is reported to ocour in & szone betwesn
the 3100 and 3700 Levels. In the Jo Reynolds mine,
Lawson, Colorade, pitehblende was not ensountered
until the area between the 900 and 1000 Levels was
opened up (900 feet below the 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, like Caribou, encountered piichblende

in their surrent lowest levels as thelr silver ores
were followed downward, These mines may just be
resching zones containing wcrkablo deposits of uranium.

Fer these six reasons, the applicant believes
the projected depth program of exploration is war~
ranted, In 1948, the applicanﬁ's geologists, Dr,

G, C. Ridland and Dr, R, K, Wahlstrom, recomuended

that the mine workings be dooponﬁd and ¥ahlstrom
went 20 far s to warn that the future of the pro=-
perty depended on the extension of the dovolapment
work below the 1040 lLevel.

(The applicant would approeiate the
return of the atsached assay maps
vhen the DMA has no further use
for them.)

-~ 10 -
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3. (a) Proposed work and cost

: o | Cost Time
Project . (3) (Months)

Sink Caribou shaft 600 feet from
the 1040 Level to the 1840 :
Level, 800 feet @ $200/Tt.,.cveaes.s $120, coo U

- Crossw¢ut 100 feet from shaft teo
Ho Name veln on the 1290, 1440

- and 1500 Levela, 300 feet
@$50/ftnqhtcnowtqu-pﬁnt;ou.to..tdO. 9’0'00 2

Dpift 100 feet KE on the No Name
- vein on the 1890, 1440, and
1580 Levels to the Radium
_ vein intersectien and continue ,
" &an additional 100 feet, con ths S :
Ho Name vein. 600 feet @ ssg/rt..... 18,000 2

Drifs E 400 feet am‘thc,auéium
vein on the 12890, 1440 and
. 1590 Levels. . 1,200 feet .
o @M/rtqiioo-oo§»nv¢iQOO.QO'QQOOQOQ. 36,’000 ’ 5

Extend drift 150 feet on the Ne
Name vein, 1590 Level, NE to
establish a diamond drill)

Bt&ti@fh l&@ f‘at Q ”@/ft.u...‘ow.g 5,250 8*
Raise 150 feet from the 1890, 1440 -
' and 1590 Levels. 480 feet -
@%Q/rtt-od-;owvonvoo»cquooatlto»abqt., 13'500 5
Diamond drill 10,000 feet of .
~ EX core., 10,000 feot @ $6/T6..000vne _ 60,000 4

Tot&l »Gest’chqzbo-to--coto.ﬂ?»tavlocqutoooq ’261 ”50

Tﬂtﬂl E’timtﬁd Tim.u';u;n..“...u.'n.ﬂ.u,...... 22 months

3. (b) Time reguired %o sbart project
' Five days after the signing of the DMA sontract.
' -1l - "

 ‘*?V0Qneurrant with other projeets.
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3. (b) (Con't.) | |
Estimated time rag_;re& to qugleta‘gréjegg

Twantymtwo menths after project is
started.,

f-lz‘-

G S
£27.4 WS, .

&
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Map showing plan and‘vartidal'projeation of
the prspeaed exploration work is attached as
Exhibit J, ,

- The diamond drilling program is desligned to test
the ground on and below the deepest, 1590 Level,
and is proposed only for the 1530 lLevel, Dia-
mond drilling is not proposed for tha 129@ ot
1440 Levels,

L. 13 -
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The Caribou mine is operating and 1is equipped with
buildinge and some machinery. All the facilities, in-.
stallations and fixgures listed below will be devoted

to the exploration project. No rehabilitation or .

repairs are negessary.

1. Eleetric power, connected. .

2. Telophone, connected.

3, Water, more than adequate from |
mine drainage. : :

4. Caribou shaft 5' X 15' outside dimen-
sion from BOO to 920 Level, and 8' X 10!
from the 980 to the 1040 Level,

8. ZIdaho Adit Tunnel on the 500 Level. It is
elootrioally lighted and equipped with
50-pound, 24-insh gauge railway track, and
diteh to drain the water pumped from the

_ bottom of the Caribou shalt,
Buildingss

Compreasor house - housing cempressor, shop,
stores, and change room. \

- 14 =
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8o ‘ .Na‘additional‘faeilities;‘buildingz or
S fixtures to be installed, purchased or erected.

.-]._5..‘
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7. (a) To be rented: None
e (5)’ To be purcheseds

: Siﬂking hgistOCQOOCOO‘QQu!GtQ00'w00$ 2’500
Cable, Sheave wheel,

bucket and MIB8C.esecaseceresesss B0
sump Puﬁp-..a-¢a..oo-.oa¢..¢¢¢~--u. 1’090
) 6 leWQ?S, 5 ﬁ-?. u@tarsonﬁcowuovct 600

l Eim@o muekimg H‘thnﬁoauo-ooscptv . 5’500-
1 Hoist, double drum for : ~ :
. 1509 foot dﬂpth-.-¢..n¢....o.‘qo 6,000
8 Mine cars, Card, Z-18, o o
16 cu, £t. @ $200/08+secusuiens 1,600
4 Jaokhammers, Joy L-57, ‘
55 lbc @ 3400 BBesvvscsissrsnnivoe l,ﬁQO
4 Drifters, 2 in., Joy 7-300,
- @ @975/6&..;.¢......o.....¢o.~.¢ 3’960
4 Stopers, Jay 3-19, :
9& 1b6 @ O/élotn'hhgtcn.nnh.& 3’200
- Tugger“hoists, eir motor,
) 0'? eapaeity¢.,.4...-‘;q..ug.q -1’000

7. (o) To be furniﬁhcdwby‘op&ratoré

: o ‘ Present ¥onthly
Equipment ' - Value Depreciation

Storage battery 10Gomotivei.sesvecosss $ 5,000 § 65
&ééquata fleet l-ton cars on

500 Level, 20 cars & $100/e8....... 2,000 35
:@ompraaa@r.,....ca..i..i..,.'u-....,.. 4;000 ‘ 60
Plek~up EPUCK s esvasassobossrtsossenons 1,500 30
ﬁ@iﬂt On 500 LﬂVOla-..uo.u..-...a:..«. 2,000 55
Pump on 980 stal“...-.”.,u........ 1,500 30
Mine tranalt and '

- mise. instrumgnta...¢,.a....,..‘.,. 600 10
- 16 -

Fates, L 13’
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Labopr and supervision
Kine superintendent.....evesseicseed $ 500/mo.

ENGLNesT ssseessesevennenrisonnsnses@ 400/mo.,
éeelogisb.‘}...;,;.,s,.faya...;s«s.ﬁA 400/mo. -
Bookkaoper.....................¢q..W»¢  150/hb¢
Supervisers (shift beases).........@ 2 iﬁ/&gy>
ﬂinnra...,...,...............e.....@. 2/hr,
Muckara.....,...................“.@ ” 2/nr,

H@iatmntnpo.lqeoltncﬁoitn‘uaoiQQ..@l 1075/!11‘0

H & A& P & ® 'ea‘7>a e

mimbermencpbtt.ocoa‘ncdeQtooo.ton.@ Q/er
Tr‘morskopo‘gocvtnolo.octtp&.ﬂtl!‘@ 1075/1&1‘.
S\mraae mm.q.....q..........-.‘m.@ 1.75/111'0

e e
d L‘}ﬁt‘i Ly bR
l”lt:’ akn, B
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3uggllga

”Expleaives..;¢.;a;4..'..5..¢.q.qog¢..'q

.ﬁrill Stgel &nd &itaoqittbioqtﬁibﬁgiotiv

Timhgpa§iQQi%mbovio;iqthtgﬁaoqqeqoa,cpp

- 600! Pipe, air-line, 3"

75 ftonqowtoo¢ooroﬁ4.yoﬁibtbvb&«‘

2, lOG' Pipe, atir-line, 2"
@ 40¢,

rt¢‘0tovca-yn-i-&t.otvdbcltﬁlf

2;100’ Traﬁk, 12 lbaw N
@ $1.75/r%, laia down...............

'_600’ Pipe, water-lines, 23"

@ 60 ftt.a'ooobtl.hgon..cooq.tﬁo‘bd

1,100!? P}gé, water-line, 1&"

@30 ft..o.t.“l""'.‘ll.UQ.."Q"‘

1,100' Pipe, water-line, 1"

@25 ti‘b.‘l..!U.DQQCIO.Q)’..Q...O

2,100 Vantilabien pipe,

galvanizod, a"
6o¢yrt-ctdobiqnlqoono!"l.oogcbooo

' 850 Power cables, 3

Bﬂnduetﬂrg size 4.#0.-0-0&06.!00000‘

1,000' Power eablo, 800 v.

3 cOndu@tongaiza Besosoovesoisnnnnons

| Hend~to00ls and miscellaneous.

ﬁupplies, 2*703r Su§PIYﬁ'»qoo...o--a
‘ ?Otal Suppli&'odgvh!c&ﬁlaqnvoaaoto

- 18 -

$ 15,760
6,000
6,600

450
'a4of
5,675f
380
330

275

1,260
450

250

2,000
$ 38,250

(-rw*“'!mm anIend
ANy ‘h.*islﬁs
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10, (&) Applicant is prepered to invest $26,175,
| _which 1s 10% of the estimated cost of the
prope&aa project.

1@;‘.kb) This amount is suffieiont te pay’applieant's
S part of the cost of the project.

.....

.......






1.

willing of ore encountered In the development hes
“and by some stoping on the 1040 Level.

- Atomioc Energy Commission to do certain exploration work
" in the radloactive section of the mine on and above the

~ rehabilitated so that the AEC program may be resumed,

‘engineering, geology, bookkeespihg, holsting from the
1040 Level, 500 Level tramming, and power will be pro=-

. unit cost of the UMA project from the estimate pre-

DHA Form
- HF - 103 '
Revised June, 1951

At the present time, the Caribou mine is operaw

ting. Two development projeata are underway!

. (a) Drifting in the west side of the mine on the

1040 and 920 Levels to develop silver-lead-sine ore

bodlea, This work is being financed by the miningiand
ngs

(b) The applicant has contracted with the U, 8,
1040 Level; only, 4t this time, the 740 Level is being

. It 13 the Intention of the applicant to eondust
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 ag supervision,

portioned to the individual projeots, thus redusing the

gented herein.
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&N TED ’TES DEBARTMENT OF THE

WTFRIOR.  Budget Bureau No. 42-R1035.1.
DEFEMNSE MINERALS ADMINISTRAYON i
& )
< MF-103 Should Be Filed With General Technical Data Form MF-100
T,
i Not To Be Filled in by Applicant
APPLICATION FOR AID FOR AN Docket No. L2 EA = RET ...
EXPLORATION PROJECT PURSUANT TO Metal or Mineral
Date Received _._Z" 'a2/7 - X
MINERAL ORDER 5, UNDER Amount $
DEFENSE PRODUCTION ACT OF 1950 Participation (Government %)
e o
F' 1
= = . ] : Name and
S 2 Consolidated Caribou address of
HE o Silver Mines, Inc. applicant
w E_ ©) 1406 Pearl Street :
28 = Boulder, Colorado N Date . J80UArY 7, 1952
o @l
= 2% =
b =
= -

LEPARTH
Defease|

=
[y

Aid for an
you have already filed MF-100, give date file

project.

DMA Docket Number (if available) . DMA = 1887
Serialization Number M5 - 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

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.

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 avallable
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. Lo

’

7

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

(¢) 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

(2)

area or to work necessary to perform the exploration in that area

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 thelr 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?

Illustrate with maps or sketches.

(b) Furnish statement of the geologic features of your property, giving type of ore deposit and reasons for expecting to find
commercial ore bodies. i

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





\ o .

The information requgi in qliestlons 3,4,5,6,17, 8 and 9 below shounz‘ be answe.ed 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. ‘ . o~

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

+ 8. (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, ete.

5. Furnish an itemized list of existing facilities, buildings, installations, and ﬁxtures w1th a statement of the cost of any neces-
sary rehabilitation or repairs to put into useful and operable condition. ' o A

6. Furnish a detailed list of additional facilities, buildings, and fixtures to be purchased 1nstalled -or erected by you, with the esti-
mated cost of each jtem. -

-

7. Furnish a detailed list of operating equipment, separated into items to be—
(a) Rented
(b) Purc}lased :
.(c) qutpished by you

with the rental, purchase i)rice, 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 (mlners, 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. (@) 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 ‘~D ik \ LA
Silver Mines,. Inc. gl
(Name of company‘ (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 representatmn 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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List of Exhibits

Exhibit A "Radioactivity of the Caribou line"

Exhibit B Page from "Mineralogical Studies of
| Uraninite...", U, S, Atomic Energy
Commission, July 1, 1950,

Exhibit C Assay Section "A", Caribou Mine.

Exhibit D Assay Section D1, 1040 Level, Caribou iine. _
- Exhibit E Assay Plan, 1140 Lével, Caribou Miﬂe.

Exhibit F Plan of 1040-Dl and lO40-D2;‘Caribou Mine{
| Exhibit G ‘Assay Planvof;920 Level, Caribou iline,
"ExhibiﬁvH ' Asséy Section of 1040 Levei; Sect.‘D.;

- Caribou Mine., -

"Exhibit J Plan and Vertical Pfojeétion Showing

Proposed Uranium Exploration Program.

Note: Exhibits A and B attached at
end of application, ,

Exhibits C through J in pocket.
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(a)
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. APPLICATION FOR AID FOR AN~
EXPLORATION PROJECT PURSUANT TO
MINERAL ORDER 5, UNDER
 DEFENSE PRODUCTION ACT OF 1950

Description of the real property, including the:
operating 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-

clined 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., Levels 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 rallway

_track, a ditch to drain the water pumped from

the Caribou shaft, and an adequate fleet of ore

- cars and storage battery locomotlves.

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 génerated 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 1lbs. per sq. in, (Elevation approxi-
mately 10,000 feet.)

The property is also equipped with drllls,” -
accessorles and small tools, trucks, etce '
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1. (b) The applicant is the sole owner of the pro-
perty and all equipment on the premises. Title
to the property is insured.

1. (c¢) Legal description of area to be explored

Patented Claims

U,S, Survey

Name : Lot Number
Carlbou Lode..................'..-.............. ) 37
Kalamazoo Lod@eeesveseosersssesccccscsssosnoanscsscs 76
No Hame Lod@.eeeseeesesessesnesosscsososeassnonce 77
Federal LOA@eeieesvseescvecossneescecosnconsssconese 91
Sherman Lode.sceeessseeesscscescscsnssscessososse 93
S ToY T o3 o oo T T Yo ¥ T 104
‘Hidden Treasure LodE.i..ceeeeeeesseccsnsoncoscees 105
Columbia LodCeceeeeeoeeoecosesescossoosossonncsas 167
Spencer LoGGeeisesecccesesccocsscscscscscscenascas 168
Non Pariel LoG€eececesscsscccsscrsssecsscscsosssoncs 6853
Poorman Lodee.eeeeeeseeosccscsonnene cececccccans 42
Silver Dollar LOGG.eceesssescscccccssesccscscnvan - 654 -
Carry hOde'.'.C...0.0..Q..".......ll..'l....... 660

Cal ifornia Lode ® 8 © 0 9 0 0 8 0O P PO GO O OO OO N0 e 0B 20483 .
North Park Lode © 0 0606060600009 0606 00060600 0606060s0 00606000000 20483
Toledo Lode. @ & 6 0 6.0 0 0 0% 000006 0SSO OO LG ELOEI LI OSIEESIE 20483

All located in Sections 5 and 8, T. 1S., R, 73 W,
of the 6th P.M.

1. (ec) Note (1) Areas referred to by 1. (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.

CORSOUDATED “‘F@‘@
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Geological features

Introduction

In September, 1943, an extensive exploration
program was undertaken for uranium deposits. One
of the first steps in this program was to compile
a 1list of published accounts of uranium deposits.
The literature at that time made note of the oc-
curence of pitchblende at several places in the

 Front Range of the Colorado Rocky Mountains.

These occurrences lie in a region extending from
Jamestown; boulder 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
uraniume.

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
$8,000,000 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

pitghblende deposits at Shinkolobwe, Belgian Congo.

After studyingithe regional'geology of the
Jamestown-Lawson area, 1t became apparent that the
geological setting of the Caribou Hill district was

- most favorable 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-
lieved to be of Tertiary (?) age. The silver-
pitchblende veins of the Contact mine at Great
Bear Lake 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 nickel and

cobalt mineralization at Caribou, which is preva-
lent at Great Bear Lake. '
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Geologlcal features (Con't.)

. The examination of the surface of the Caribou
Hill area was rewarded with the discovery of pitch-_

‘blende in vein material on the Caribou iine Dump.

Caribou Pitchblende Deposits

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 werse found to be negative again. The

920 Level gave a mildly higher count until almost to

the northeast end of the drift. Here it Jumped sud-
denly to 3 times the normal count,

Not until the bottom level of the mine was
finally dewatered did the instrument detect intense
radloactivity and did pltchblende 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 ever-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 1is
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 AL, M E. Trans-
actions). -

: Pltchblende occurs on the 1040 Level in a continu-
ous black seam 1 to 16 inches wide which appears 45
feet southwest of the junction of the No Name and
Radium veins, 1040 Level. The black streak follows
the footwall of the ore to the junction, then the cen-
ter of the Radium vein for an additional 110 feet.

This black material 1is radioactive and intensély so at
places. It is friable and has an earthy luster and
readily stains the fingers when handled. Veinlets

- 4 - ‘-;é_n,n;«)
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Geological
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features (Con't.) ' )

of an easily shattered, black, vitreous, colloform
pltchblende 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 Opersation,
U. S, Atomic Energy Commission, P, O, Box 30, New
York 23, New York, July 1, 1950), which reads in
part as follows: C ° ,

"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 material 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 pyrite and lesser amounts of
other sulphides. Under the microscope the
lustrous uraninite almost always shows the
colloform structure which characterizes the

‘'material described from other localities, as
Great bBear 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 aspplication 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.

Exhibit H.)

(See also Assay Section 1040 Level, Section D,
-5 -
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2. (b) Geological features (Con't,)

Approx.
- Distance :
from the " Distance
Caribou . above o
Sample - Shaft "Track . - Width U Og
No. =~ (feet) = (feet) . {inches) ’ _%__
. 1311 ' 405 10 o 39 - 0.08
1322 407 10 . 18 - 0,34
448 410 7 .72 Nil
1310 415 .10 ‘ 31 ' 0.12
132 417 10 18 . 0,30
447 420 7 ‘ 72 Nil
1306 : 425 10 ' 36 . 0.27
1320 . 425 . 10 : 18 i 0,14
440 428 7 4 - Ni1
~439 432 7 12 ‘ Nil
1307 435 , 10 ' 33 0.34
1319 . 435 - 10 ' 18 ‘ 0.24
438 437 _ 7 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 .
1316 ‘ 465 “17 . 16 0443
436 473 7 ' 18 0,05
1268 : 480 . .10 : -4 0.34.
1316 480 . 10 - 18 , 0.34
1301 480 A 4 o 35 0.24
1266 ‘ 485 10 15 0 0.24
1457 . 490 : o7 12 ) 0,37
1267 490 10 , - 15 - 06,19
1302 490 1Y 36 0.19
1314 490 : 17 ' 18 - 0,38
1269 495 o 10 . 8 . 0.52
. 1455 500 ' 7 o 35 CNil
1271 500 - . - 10 16 ' 7.58
- 1303 500 17 37 0.16
1313 - 800 ) 17 - 24 ' . 3.15
1270 505 | _ 10 ' 12 - 0467
434 510 . o : 7 o 36 . Nil
1304 510 : 17 - - 36 : - 0.54
1312 510 — 17 18 0.48
433 ‘ . 520 7 12 ‘ Nil

1305 - 520 SR & A 36 - 0.68

————






2, (b)’

-Samplé

No,

1130
. 1340
1339
1338
1337
1355
1333
1329
1114
~1107
1313
1303
1260

| DMA Form:

MF - 103 ‘
Revised June, 1951

Geological features ~ (Con't,)

 Subsequeht‘Development of the

Radioactive Occurrence

- The applicant first drove a raise (1040-A) from
the 1040 Level to the 920 Level (see Assay Section
"A", 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 following uranium
values: 3 T -

Distance _
above . _
Track - ' Wiath . Uz0g
_(feet) (inches) %
113 48 - 0,02
101 48 - .. 0408
80 ‘ S0 0,086,
70 46 0,06
59 - 43 0,07
55 48 0.08
47 48 0,06
39 24 1.26
27 48 0.02
18 24 3415
15 37. 0.16
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 in the

- 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, 1140-Dl 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 veln.

R, A |
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(b) Geological features (Con't.)

for distances of 350 and 260 feet, respectively, and
both headings encountered pitchblende (Plan of 1040~
D1 and D2, Exhibit F and Assay Plan of 920 Level,
Exhibit GJ. - ‘
’ 3

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 Radium vein
and the following uranium values were obtained in
channel samples’%Assay Section D1, Exhibit D);
Distance above - ' _
Track ‘ Width U

~ 39
(feet) {inches) ‘ %
83 : . 10 ‘ 0,08
78 8 ' 0,17
70 ' 10 ' 0,34
55 : 10 0.73
40 16 . 0.10

18 A ' 12 S 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 to extend
vertically for 300 feet and horizontally for 360
feets 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 widths 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 250, 400, and 550 feet, re=-
spectively (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: .

) :: \sz '{ 9‘!“"
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Geological features (Con't.)

1. The regional geological setting makes

‘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 subsequent: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.

5. Pitchblende, the primary form of
uranium deposition, theoretically, is deposited by
hot, aqueous, ascending solutions. The occurrences
on and abdove 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, KEach radieactive anomally, or radio-
active occurrence, was found to be successively lar-

. ger and more intense ‘as depth is gained in the Caribou
‘workings. Hence, at least to the 1040 Level, 'the
‘radioactivity of the deposits is ever increasxng.

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 with
silver in preponderance, although pitchblende was pre=
sent. Below the 500-foot level, 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 Werner mine, Joachimsthal,
Czechoslovakia, pitchblende was encountered in only
small quantities in the upper . levels, below 262
meters it appeared in increasing quantities, and

-9 =
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(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 tends 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 fest 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 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, like Caribou, encountered pitchblende
in their current lowest levels as their silver ores
were followed downward., These mines may just be v
reaching zones containing 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, Wahlstrom; recommended
that the mine workings be deepened and Wahlstrom
went so far as to warn that the future of the 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 DMA has no further use
for them.)
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3."(5)4 Proposed work and cost

o , | : ‘ | Cost Time
'Project ' | (3) (Months:)

| Sink Caribou shaft 600 feet from
the 1040 Level to the 1640 '
Level. 600 feet @ $2oo/ft........... $120, ooo 10

Cross=-cut 100 feet from shaft to
No Name vein on the 1290, 1440
and 1590 Levels, 300 feot :
so/ft.iilib.b..'.....Q‘...O'...... 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/ftecees 18,000 2

Drift E 400 feet on the Radium
vein on the 1290, 1440 and
1590 Levels. 1,200 feet : :
@$50/ft.....0...0..0..l...'..'.....‘. ) 36’000 5

Extend drift 150 feet on the No
Name vein, 1590 Level, NE to
establish a diamond drlll :
_station., 150 feet @ $55/ft.......... 5,250 2

Raise 150 feet from the 1290, 1440.
and 1590 Levels. 450 feet
@$SO/fto. ooooo o.o‘ooooo'coooﬂoooooo‘doc 15,500 3

Diamond drill 10 000 feet of

EX core. 10,000 feot @ $6/Tt....uu.ss _ 60,000 4%

Total Cost....‘......._“.....'.0.......l.. $261’750

Total EStimated TiMeeeuesesesoeeeeesasnensosnsseecees 22 months

3. (b) Time required to start project
Five days after the signing of the DMA contract.
| -11 - o

*A_Concurrent with other'pfojects.

BOsSCURIT SarBlY
SR Wb, e
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3. (b) (Con't.)

Estimated_time required to complete pro ject

Twenty-two months after project is
started, -

- 12 =
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DMA Form
MF - 103 4
'Revised June, 1951

Map showing plan and vertical projection of
the proposed exploration work is attached as
Exhibit J, '

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 for the 1296 of

1440 Levels.

- 13 =
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DMA Form
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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
repairs are necessary.

1. Electric power, connected.

2. Telephone, 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, 24-inch 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.

- 14 = o
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No additional facilities, buildings or

fixtures to be installed, purchased or erected.

8
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7. (a) To be rented: None .

7. (b) To be purchased:

Slnklng holst......O.........l.....‘ﬁ 2500
Cable, Sheave wheel, :
bucket and misCesescesecasccccen 500
Sump PUmMPecesesscscssesccaasassssss, 1,000
6 Blowers, 5 H.P. liotOorSececescececs . 600"
1 Eimco mucking machin@ecescecececse 35,500
1 Hoist, double drum for
1500 foot depth......‘.......... 6,000
8 Mine cars, Carq, 4-16, :
16 cue £te @ $200/68cevseeseeess 1,600
4 Jackhammers, Joy L-87, :
. 55 1b., @ w400/ea................' 1,600
4 Drifters, 2 in. Joy T-300, .
@A975/68-.0noocoooutooglooioo.o.o 3,900
4 Stopers, Joy S-19, , ;
96 lb. @ $800/ea.............@.. 3,200
3 Tugger hoists, air motor, - ‘
500! capa01ty.................; 1,000
7. (c¢c) To be furnished by operator:
Present Monthly
Eguipment : . Value  Depreciation
Storage battery locomotlve............ $ 5,000 $ 65
Adequate fleet l-ton cars on
500 Level, 20 cars @ $100/e&....... 2,000 35
COI‘lpI'eSSOI’........................-... 4,000 60
Pick=up truCKeeeceososcscscsasscccocoss 1,500 30
Hoist on.500 Level..csceecnccocccaccncs 2,000 35
Pump on 980 Level..................... 1,500 30
Mine transit and ,
misc. inNStrumentSe.seeceecsocsoscee 600 10
- 16 -
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Labor and supervision

- T SRS R I S S SR S R

HOiStmeno L 2 N O .V.M. R 0"- o‘.o .v.. LN o .@

Hine superintendeNtes.e.essessecess.@ $ 500/mo.

Engineer".....!l......’......“.'....@/‘

Ge‘ologist...?...'.’.'.I.‘C.I"...."....@

BOOkkeeper....o..},-.;....o..w..-o.@f

Supervisoré (shift b0SSES)}ieeeenaes@
MLEIO S e 0 e s e nennronnnnnnsnnsnsensse@
Muckers...,.,,,.........s.}.....;..@
Timbgrmen........;;.;..;..;...;....@
Traﬁmers..;;.};;gf........,........@

‘ » .

Surface man;f..........-...........

- 17 -

400/mo.
400/mo.,
150/mo.
15/aay
2/hr.
2/hr.
1.75/hr.
2/hr.
1.75/hr.

1.75/hr.
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‘Supplies

Explosives..t."..l...'.....II....'.Q..

Drill steel and'bits..........,.....,.. 

Tim.ber......O..C..l.ll'.'......".......

600' Pipe, air-llne, 3" .
(1’75¢/ft...................'.....'..

2,100' Pipe, air-line, 2"

@40¢/ftl.'.‘..'..0‘.0...0.'........‘
2, 1oo' Track, 12 1bs. '

L $1.75/ft. laid down.......‘.......
600' Pipe, water-line, L

60¢/ft.'.'..Q.l..'.‘l‘......‘...'.‘

1, 100" Pipe, water-line, 11"

@ 30¢/ft..ooooooo..oo.oooooooo¢ot‘oo

1, 100' water- 1ine "
@ 25;1/p

ft...‘.......'.......l‘..'....

2 100! Ventllatlon Ppipe,
galvanized, 6" '
60¢/ft.......'...'C......OOI..I'..

650‘Power cables, -3 : .
conductor, S126 4e.iivieeionecccnees

1,000' Power cable, 600 v.
3 GonduCtOI‘, SiZG 80....-000'00-0000

Hand tools and miscellaneous
-supplies, 2-year supply.............

Total Suppliss--ooooboooo'-voooootoro

- 18 -

$ 15, 760 ;
6, 000
6, 600

v450
840
3,675
360
330

275

1,260
450 -

250

2,000
$ 38,250
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10. (a) Applicant is prepared to. invest 26,175,
‘ which is 10% of the estimated cost of the
proposed projecte. ‘

10. (b) This amount is sufficient to pay applicant's
part of the cost of the project.

..19 -






11.

" milling of ore encountered in the development headings

> o

DMA Form
MF - 103
Revised June, 1951

At the presenttime,.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 to develop silver-lead-zinc ore
bodies. This work is being financed by the mining and

and by some stoping on the 1040 Level. _
(b) The applicant has contracted with the U, S,

Atomic Energy 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, bookkeeplhg, 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 estlmate pre-
sented herein,

- 20 -






Radioactivity

L E ) D i

at the Caribou Silver Mine, Boulder County, Colorado

1

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 notf 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 mineralizéd 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—'i

east of Lawson.
Silver Deposits at Caribou Hill: The historic sil-

ver deposits of Caribou Hill, located approximately

98—MINING ENGINEERING, JAN. 1950, TRANSACTIONS AIME, YOL. 187

e ib s A

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-
cline 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 commo






Where X

= tons per hour original feed. Table III. Screen Analysis of F. X. Classifier Overflows
Y = tons per hour classifier sand. June July August Oct. Nov. Dec.
a = percentage of minus 100 mesh in ba11 il il Mill Ml
ls S
mill discharge. ) Mesh No.1to9 No. 10 No11to09 No. 10
b = percentage of minug: 100 mesh in :
classifier overflow. \;G"  Plus 8 6.0 45 6.4 5.0
— i 00 141 12.9 13.3 13.9
c percentage of m1riius 100 mesh in % 14 29 o ¥
classifier sand. .‘,;, 200 “13.8 14.3 13.8 14.3
S 9.6 10.1 9.5 9.8
Ball Loads: No. 10 unit was (iharged with 75,000 Minus 325 412 429 427 4.9
1b of balls at the beginning of tI}el test and an effort 100.0 100.0 100.0 100.0
was made to keep mill amperége constant. This
met with some success, but on seyeral occasions, by Conical  Cylin-
inspection, ball level was found! to have dropped. Jrunpion  drical
Gk, . rate
For the last month’s test, the,consumption figure bhaiiadd A
e Average per cent solids in F. X. Classifier Overflow 24.7 21.9
for the preceding months was;"used as a guide in Average circulating load, per cent 4200 460.0
adding balls, and this resultedr ;r-a very steady ball Ball load in mills in short tons 36.0 36.0

load. From the average level, asimeasured when the
mill was down, it was calcul ved that the average
load was 72,000 1b. %

was read every morning at |
consumed for the preceding]
month’s figures, the sum of -t ese daily power fig-
ures, corrected for meter err Ty, were used for the
No. 10 mill. For the mills N§ .1 to 9, the monthly
power figures as provided b‘ya‘«the Electrical De-
partment were used. This ﬁ@,xi‘e was obtained by
monthly meter readings, ins ad of daily, and was
subjected to meter error- corqect}mn

Screen Analysis of Ball i Feed: A typical
screen analysis of coarse he@ (feed to all ball
mills) is given in Table I.

o
Table I. Screen Analysis Qi! Coarse Heads

accurate as regards power figures than those for
October, November, and Decembér, because during
the former months it was discovered that the No. 10
ball mill motor was somewhat. defectlve The sum-
mary of the test is, therefore, spht into two halves
in Table II and III. '

Observation: (1) To obtaini’a comparable grind
it was necessary to overflow the F.X. Classifier at 2
to 3 pct less solids with the":J lindrical grate mill
than with the conical trunnion;overflow mills.

(2) There appeared to beflittle difference with
regard to ease of operation. :OVerloads on the coni-
cal trunnion overflow mills wére reflected immedi-
ately in the sand load on thel'¢lassifier, whereas the
cylindrical grate mill overlodded internally. This
condition was indicated by a'drop in amperage and
a definite decrease in mill n

Screen Size % «Per Cent (3) From the maintenat point of view, the
Plus  0.525in. £ A 04 cylindrical grate mill was jmuch more difficult to
0.371 in. 2 9.8 Y e
3 Mesh 5.2 inspect, and required more t to reline.
Z g:g Conclusions: (1) The cylj ical grate mill with
B} s a ball load of 72,000 lb hddija one sixth greater
ég i-’; grinding capacity than a coi trunnion overflow
28 43 mill with the same tonnage o s, on Mufulira ore.
» 39 (2) Consumption of eringd g balls was 27 pct
lgg, i‘; greater for equal tonnage gr nd in the cylindrical
150 2.4 grate mill. Pt
Frtd 133 (3) Consumption of liner gs eel at 0.63 1b per ton
~ Minus 325 16.8 (gross) was 32 pct higher \;}r}gn for the conical
?""_3 trunnion overﬁow at 043 1b p

Duration of Test: The mvestlg b10n was carried
out over a period of seven months,; rom June to De-
cember, 1942, inclusive. The Sept mber test is not
included because of the time do
No. 10 mill, and changing the dri%k

Table IIL. Summar%i\(of Test

on (gross).
per ton of finished
al grate mill re-
quired from 1 to 3 pct more power than the conical
trunnion overflow, on Mufulira-{ i
(5) The cylindrical grate i
2 pct less oversize (plus 100 m
cal trunnion overflow, because
run at a lower de
densities the cylin

o produced about
than the coni-
" classifier was
y, but at equal
cal grate grind

June J‘liliyz August Oct. Nov. Dec. was inferior to th_ onical trunnion
i ji«i'd 5 Mill Mill Mill overflow.

Norltos Ji No1o | Norites | No.to (6) Work done Byieither type of
p mill was directly ;coportlonal to

\ h >

\ 385 463 379 450 power input. _3‘
Cif 1 50.55 52.44 52.46 52.03 ; _
bar oY 31.85 35.48 3168 37.55 (7) Considering l}v;rer costs ap
Il mill hour 13.04 15.20 14.00 16.32 proximately equal, rt e cylindrical
9.00 T 974 8.92 8.92 ~
Lduced 22'04 i 2278 20,32 20.55 grate ball mill produced more fin
per_ton 288 # 3.68 278 353 ished product at the expense of con-

fer von ) ) ) ) 'siderably more steel consumption.
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Fig. 1—Index map showing position of some of the
- major mining districts of the Front Range relative to
Denver, Colo.

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-Miller Survey

The surface of Caribou Hill and particularly the
outcrops of the major ore-bearing structures were
traversed with a Geiger-Miller 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-Miiller 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 flictuate from %
to 1% 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 partlcular 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 singleé 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
# , 380 IEvEL ~
2N 28
Mo N N
530 LEVEL
Horizontal Scole in Feer
o 4 300

IN N
2N l\ 2N
N e e T T e e T e e e e e ~)
T T 920 [EVEL
208 /\
» ' /[ \
o _ [\
.. 1040 LEVEL ' /\/ L

— {:T.T'__/\_/_’ _______ A]

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 mtenslty
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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
0.061 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 refiected 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. 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.

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,

v

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 imass 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.

" 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 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-Miller 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-Miiller
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

studies® 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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4 ‘Possnble applications of cyclone thickeners for: (1) cla Fica-
tion’ »('xf the washery water and, (2) recovery of fine coal from: the
4plant bleed. The paper shows: (1) that it is possible to remoyé all
partlcles including the very finest, from the circulating wateF; thus
obtaining a closed water system and, (2) that reduction of theiash
content of the solids of the plant bleed is feasible by medpis
cyclone thlckeners. Performance data for different size cy.
is given in the form of graphs.

THE cyclone thickener hsfsté two important appli-
cations in wet washing plants (1) water clari-
fication, and (2) fine coal recovery

The thickener consists of &:conical chamber into
which the fluid is injected t&*hrough a tangential
nozzle at the periphery of the. lérge end. The solids
of the slurry are concentrateg ‘iand removed from
the apex of the cone while th ‘thmner portlon is

M. G. DRIESSEN, Member A‘z I, s a Consulting
Engineer, Pzttsburgh Pa., and H.rE CRINER is De-
velopment Engineer, Heyl and Pap:ﬁerson

New York Meeting, February '»q

TP 2735 F. Discussion of this pa
be sent to Transactions AIME be}‘" ?
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discharged from a central tube in a ﬁat head at the
large end, fig. 1. The advantages‘\pf the cyclone
thickener are that large volumes of:’ 'lurry may be
treated with small space requiremen
underflow concentration may be comntrolled easily
and readily to meet varying feed condi?tmns

Control of Washery Water Solids Concentratlon'
The first requlrement in the process of; ,pontrolhng
solids concentration, is that the solids bxe‘ 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 ﬁx\ed value Fig. 1—A 3 in. rubber cyclone thickener.
and will not increase to uncontrollable 1eve\ls The Rubb | body, 2—C i a -
second requlrement is that the solids concentratlon 1—Rubber cyclone body. ZoCover avith overflow  opening.

.
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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-rdy 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-
cline 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 1nches 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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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.
¢ = percentage of minus 100 mesh in

class1ﬁer sand.

Ball Loads: No 10 unit was charged with 75 000
1b of balls at the{gbeglnmng of the test and an eﬁort

was made to
met with some

~.ep mill amperage constant.
iccess, but on several occasions, by

This

inspection, ball#fevel was found to have dropped.
For the last mg#ith’s test, the consumption figure

for the precedin;
adding balls, an

months was used as a guide in
this resulted in a very steady ball

load. From the a }erage level, as measured when the
mill was down, Ffwas calculated that the average

3

load was 72, 000 1

Power Figures:
was read every
consumed for the
month’s figures, thé ‘.\

LAY

Screen Analysis of
screen analysis of coa

he power meter on No. 10 un1t

5’_’ eceding day calculated The

"‘11 Min Feed: A typical
heads (feed to all ball

Screen Size
Plus 0.525 in.

Minus 325

Per Cent

o
>

,..
ol xwNwhYvovobnnlowo winw:

BNANNGA Lo ne©ho

b Bl

5

Table ITI. Screen Analysis of F. X. Classifier Overflows

June -July~ August Oct. Nov. Dec.

Mills Mill Mills Mill
Mesh No.1to9 . No. 10 No.1to9 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, Classxﬁer Overflow 24.7 21.9
Average circulating load, per centy . 420.0 460.0
Ball load in mills in short tons R 36.0 36.0

.,’ T

accurate as regards pO\N@I‘ 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 defective. The sum-
mary of the test is, thef fore split into two halves
in Table II and III. }

Observation: (1) To %ﬂbtam a comparable grind
it was necessary to overflow the F.X. Classifier at 2
to 3 pct less solids w1t15\’che cylindrical grate mill
than with the conical tru on overflow mills.

(2) There appeared to Tbe little difference with
regard to ease of operatlon“x i{Overloads on the coni- -
cal trunnion overflow mllls wwere reflected immedi-
ately in the sand load on the .classifier, whereas the
cylindrical grate mill overldaded 1nternally This
condition was indicated by a‘{drop in amperage and
a definite decrease in mill notse

(3) From the mamtenanc‘é; point of view, the
cylindrical grate mill was mieh more difficult to

inspect, and required more t1m F’to reline.

Duration of Test: The investigat{c
out over a period of seven months, froh

on was carried
June to De-

cember, 1942, inclusive. The Septem»’per test is not
1ncluded because of the time down f6r lining the

No. 10 mill, and changing the drive motor
for June, July, and August are thoug

Tests
t to be less

Conclusions: (1) The cyl1ndf %al grate mill with
a ball load of 72,000 lb had ‘;one sixth greater
grinding capac1ty than a conical unnion overflow
mill with the same tonnage of bal ,,Aon Mufulira ore.
(2) Consumption of grinding Q’B’alls was 27 pct
greater for equal tonnage ground m, the cylindrical
grate mill. :
(3) Consumption of liner steel at 0{63 1b per ton -
(gross) was, 32 pct higher than fork 4
trunnion overflow at 0.43 1b per ton ( “é
(4) In terms of power cost per ton*of ﬁnlshed

quired from 1 to 3 pct more power than t conlcal

“trunnion overflow, on Mufulira ore.

(5) The cylindrical grate mill produce%l 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

Table II. Summary o densities the cylindrical grate grind
June July August Oct. Nov. Dec. was inferior to the conical trunnion
Mill Mill Mill overflow. :
S 1 . .
No.1to9 No.1to9 | No. 10 (6) Work done by either type of
. i mill was directly proportional to
Horsepower " lassife " 385 3292 6 455(2> 0 po“’}er lélpUt-d . ¢
Per cent —200 mesh in classifier overflow 50.55 . . onsiderin ower costs ap-
Dry tons per ball mill hour 31.85 31.68 37.55 ( ) ; Y . . b
New tons —200 mesh per ball mill hour 13.04 14;30 1g.g§ proximately equal, the cylindrical
Kw-hr per dry ton milled 9.00 8.92 . : : _
Kw hr per ton—200 mesh produced 22.04 20.32 20.55 . grate ball mill prOduced more _ﬁn
Grinding balls used in ]lb per ton gig é?é 32% ished product at the expense of con-
Liners (gross) used in Ib per ton : : ) siderably more steel consumption.
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Fig. 1—Index map showing position of some of the
major mining districts of the Front Range relative to
Denver, Colo.

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-Miiller Survey

The surface of Caribou Hill and particularly the
outcrops of the major ore-bearing structures were
traversed with a ‘Geiger-Miiller 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-Miiller counts were
recorded. The counts were taken for. perioda 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 3;
to 1% 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
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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 51gn1ﬁcance 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
2N Vil
N — NN — 4
’ 530 LEVEL
Horizontol Scale in Feer
o - 100 200 300

i 3N
" . A—
M e o T e e —— e T e e o — — )

920 LEVE L
20M. _ _ /\
1213 - / \
1A - h . / \
1040 LEVEL /\/ o
. A/ o

Fig. 2—Profiles of the gamnia-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 dlagram 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
0.061 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 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. 3 —Low magnifica-
tion micrograph of soff,
black, colloform radio-
active substance from the
1040 level of the Caribou
: mine. X17.

The light gray veins are proustite
and  sphalerite, eac| containing
blebs of chalcopyrite.

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 micrograph of the
colloform substance’
shown in fig. 3. Oil
emersion. X170.

< '

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 reflec-
ion. Hence, this second component is apparently a
ruby silver and probably proustite Wthh is present
elsewhere in the polished sectlon :

Conclusions

The study of the rad10act1v1ty on the surface and
within the Caribou mine brings to light three ob-
servations of possible interest to those using the
Geiger-Miiller 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 Worklngs had not reached
a depth of 1040 ft and pltchblende discovered on the
Caribou dump, the pitchblende occurrence may
never have been detected. ‘

.2. On the 1040 level, as the Geiger-Miller
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 samplé 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 w1thm 5 ft or less of
the 1nstrument

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 contradlctlon to results obtained from similar
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studies® 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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Cyclone Thickener
4 ‘ . ,' ‘b Applications in fhg Coal Ing"u'sctry

Possible applications of cyclone thickeners for: (1) ¢
f the washery water and, (2) recovery of fine coal
plant bleed. The paper shows: (1) that it is possible to remave all
pé les including the very finest, from the circulating watér, thus
btaining a closed water system and, (2) that reduction ofithe ash
col ent of the solids of the plant bleed is feasible by nigans of
e thickeners. Performance data for different size lones
is given in the form of graphs.

HE cyclone thickener h\gﬁ,two important appli-

) cations in wet washing ¥ '}gints: (1) water clari-
fication, and (2) fine coal rdcbvery. .

The thickener consists of ‘#'conical chamber into

) ';frough a tangential

darge end. The solids

of the slurry are concentratefiiand removed from
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e

ks .
discharged from a central tube in a‘géigt head at the
large end, fig. 1. The advantages ‘%%t the cyclone
thickener are that large volumes of ‘Stiurry may be
treated with small space requirements}énd that the
underflow concentration may be cont'tnfblled easily

and readily to meet varying feed condi'fi}_)ns.

Control of Washery Water Solids Co;ifgzi;ntration:
The first requirement, in the process of (':”“gntrolling
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 1\5 satis-

fied the concentration will remain at a fixed\value Fig. 1—A 3 in. rubber cyclone thickener.

and will not increase to uncontrollable levels: The Rubb tone bod o a . o
-second requirement is that the solids concentration ~ 'TRubber cyclone body. ' 2—Cover with ‘overflow opening. 3—Soft
. TR i
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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 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-
inite was deposited early in Stage B. The other minerals of this stage are chalcedony,
chalcopyrite, sphalerite, argentite, ruby silver, and native silver. .

o )
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,! Joachimsthal,? 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 uhdergone oxidation since its deposition.

1. Kidd, D. F., and Haycock, M. H., Minerégraphy of the Ores of Great Bear Lake, G.S.A.
Bull., Vol. 46, 1935, pp. 879-960. o ' .

2. Zuckert, R., Die Parageriesen von Gediegen Silber und Wismut mit Kobelb-Nickel-
Kiesen und der Uranpechi)lende zu Sb. Joac‘iimethel, English Abstract in G.S.A. Bull.,
Vol. 46, 1935, pp. 942-943, -

3. Thoreau, J., and Trieu de Terdonck, R. du, Le Gite d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A, Bull,, Vol. 46, 1935, pp. 941-42.
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MINERALOGY OF THE RADIUM VEIN

Colle'ction 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 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 duggests two stages in the vein formation. In Stage A,
which is thought to be the earlier, quartz, sphalerite and galena were deposited. Uran-
inite 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 ihe 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,? and Katanga.? 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., Minerégraphy 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, J., and Trieu de Terdonck, R. du, Le Gite d'uranium de Shinkolowbe-
Kasolo, English Abstract in G.S.A, Bull., Vol. 46, 1935, pp. 941-42.
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