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OFFICIAL USE ONlY 

lllustration 

P1gure ". Graph sholfiq uraQ!UII prod: · tion in the MQ.nlQeat 

Va.Ue1 area, Arizona, ·&Qt1cal.ly all r4 the 

lo. 2 mine. Production t tbpee of tile .u.nes 

is so &~light it cloes not 8llOV eve on Ute lf.x 

Tab lee 

Table 7·· P:roG.uetion data tram '1942 to .Jul,y 1.1 l953, Monument 

Vall.ey area, Apaohe an4 JavaJo Couatiea; Aria.. .• 281 

8. Cle.u I :reser.v:e·& in tu Monutaellt Jo,. 2 c:hannel.~ ,. 2!i9 

.Arizona • .• · '• .• • .'•· ..• .• • .• .•. .• .• ,. .• ... .• .• • ..• . .. 303 

ll. leeerves and potential Clesa I ore ~uted tor 

krloWl'l !rlinera.Uzed channels a the Nout8111nt 

Valley area, ~ie<>M .• .• .• .• .• .• • ,, .• .• .• .• ·• . • 3ot.. 



Of~Nll 

Part Il 

In l95l and 1952, the U. S •. Geological. Survey oon4ueted a program 

of uranium investigations and geologic mapping in the Mon.uaent Valley 

area, Apache and Navajo Counties, Ariz. · About 700 square miles were 

mapped on the le.va.Jo Indian Reservation., · A resource appraisal of the 

area was an inherent part of' the prognua, and is detailed in this 

report'" 

'"U !:· : ~ 
;) H~ : t. 

Production ot V'an~dium an4 uranium is from tvo areas, tlle Monument lfo, 

l mine area in Javajo County, and the Monumt~nt No. 2 mine area in Apache 

County. In the period; 1942·5 3 about 2001 300 tons of ore was produced from 

these two al"eaa.· !his ore yielded about 1 1"'"(00,000 pounds ot u3oa aad about 

6,500,000 pounts of VtJ;• The grade ranged from 0.15 pereent U308 to 

0.60 percent u3oa, and fro. 0.38 ·peroent Vt!J; to 3.02 percent v2o5• 

The vanad.iUlll•uranium ratio is about 4 tl. 

The ore deposits are composed princ.i»&ll7 of the hydrous aaloium­

uraaium vaaadate tyuyunmt te in basal ehal:ulel. sediments of the Shinarump 

member of the Chinle fol"Ution . Pour t;ypee ot ore bo41ee are present; 
[ 

(l) rods, (2) tabular ore bo4~,~s1 (3) conusite-type ore bod.ies, and·. (4} 

rolls. 



'Ble naerve ot \aftDl~ and ftD&dtum-bearirc •tertal .an classed 

as maaaure41. indlca.tea., 1Dtern4~ - potential;. 1'he Mae"'*' are 

furtbe~ cU.V14ed in~ three ~ cla8ses tor tertal 1 f'oot t.fl· ..,.,. 

thiCk; (l) 0.10 perceut u30a ud l;~tOO percent VaO, t.1J4 OoftJ (2) o.o, 

percent ~·Oa ·uA O:-SO percent v2o, ..a. J.e•• t-.. o,.lO Pli'C•nt V,-OS U'J4 
''' 

1:-00 pereent V20,l ad (3) 0~01 peJ'Ceat. 11)08 &124 Oif.10 pe"•at YaO, .u4 

less t!8n o.o5 p!ftent ~OS and o)t50 ~~~eat. v2o,.jl 
Jlta8UJ'ed reaerve1 ea ot luBe 19531 in tbr Jt:>n\UJI8Jlt Valle7 .,.,If 

Aneona, (all in tbe ~a.umeat IO·; 2 aiM) total &b~ 36,000· toU·­

%luU.Gate4 nMrvea 1n tbe tlNt ~ olale uaotat to $bout 62,000 toaa .• 

In tl.ais same ~ clul tote~,_,....,... total aboUt 31000.;000 tOitliJj 

In the secODd. gmU clUe l.rdlcated. flDd kaft~Ye4 reaei'Yea Ublmt to 

about 2.1000,000 tona. IJJte~ nae'"e 1D t1a tblft &ade· tlaa 'total 

abQUt 345,000 toDS ot 111Mallze4 -.teJ'tal.,. · Po.teatlal. wese~a ln 

all ~ olaases tor tlle· Jbt3ument v.u., &na 8llOUilt to about. 13.,000.~000 

-· --· · ~ .. ... ~ ·~lt 18 ftC~ tM.t U exteatve aplor&t[on· ~ be euriecl 

out 1l1 the ~vr.aent 'f&lle,- uea. Aria..• N.e »~.:,:.r.~. ~Qu1a.1; ot 

tvo pbuee• fte :tU&t plaae wO'Ql4 inVolve a aeopta.vliCal ·~of aelect.d 

chaxmele and vould haye as 1 ta pl'i-ipal obi ctive tile 4elineats.on of 

the treD4, length, wf4tll, U14 -4eptb of. fCOW of tae chtanel$• 1'bi N~Otd. 

pbue ~ eouiet ~- a ~~ll.bi& ~ tla~ ~---- "" ot 
I \ ·. '~ ' II " ( .... ~ . ;': ~. j. ( . 

tbe data ecured b;r tbe seo,_tlc&l llQ!'Wq. !kta ~ ~- would 

b&Ye u ,QM at ita .principal ooJeatlYea 'the u~uat1on ot vld.cb el181.ln&~ 
' 'r r. ~ 

are· moat Ukel3' to .coataia o:re bo41es .,, ODce tlat favorable cl1anM11 a:e 

tiacoveftd, tae· dr11Uas p~ coula be ~ oa molt .UtablY b7 

prt:vate opeaton,.. 

...... 



of un.atua uweatia&tiou U\4 poJ.oslc ~ 1a tbi -...Dt V~ 
_; Art.-a, oa belalt ot tbe u. s. Atomic lbti'Sf COIIIItae1oJS, Art 

•PPftJ.eal of uraai= na~ of tbe .- was an f.DbeJfla.t. ;put ot tbis 

propu... 'l'.bis ~ provt.ua a ~ ot p.I'04uotlon tJfenda an4 •t~te4 

n~aervee, ea4 lDdieate tbe potent1&l ot the a:rea u a .eou:l'ce of UI'Bid.UDh 

• &m.UIR&nt Valley ~~ u ~ tor tbe· ~·· ot W• 

report• coutats ot tbNe lS...U.Wl.te ·t~• 111 ~· of ~-

ant lfaveJo CO\IIltiee, DO~tera At:L••· !b:la e:rea, abOut ·700 ·~ 

mll.eiJ., atel:)de veatwari. boa tJae 109-45·' •rt41U.. to t11a uo•30• •nuu.. 
It is bol&Ade4 ~y the 36•45' U4 37WOO·• pa.rallela·•· tt .-1t ,.,..U lf1 t!d.a 

the -.1o XDcUan ~tton. 1'be uea is ""ed. by ande4 an4 gaveled 

roeAa tram tM south (Yia rJ.aasta,tt1 A;nz.); north (i1.t. MlDtl•U9, Utah)J 

aM. east (Y!& Bad.pr.ook, 1. Mtx.). AU .roal& are ~le durit18 and ' 

toUQ\dllg llM'YY 8inatOJ'm8. 
;;tl \ 



\ 
\ 

COJr.IIUlUL 
IIS'lR.I5 DAttA 

Nltllo4 aQ4 ~Ope :of 1I0ft 
. . .' ~;:. ,l • ' 

!be uea vu mappt4 4.1a.iata two. ftel4 aeaaou b 1,;1 ..a. 1"2' 

lacb. eeuoa . ot 5 ..,_ 4uatioa• A seo10stc ap ot the eati.J'e 

.,.. .. prepUecl ... 'atutiea 1fet"t ---~ ot au ........ ~· 
ilef. a-o•JMtcta ~ Geolostf! COD'taetl u4 1.11 ot~ae• pe.Jrtiaeat ... --

aketcbM onto '. ' .rial. ~-- of • ~#ale ot lt31,til0 .. ls!O,ooo 

b)r .polo&iatf 1n tlJe n,QG., ThU tnt.-tton t~J'Nd· bJ 

1uapeet1on onto topogaptd.c bue -.pe ot a •tall l:J&&,ooo •. ~ tbe 

coune ot \he 1t0rk au .ueaJ.i·~ ..,.wtea,. • ....._a, ft.aet'tfNa, u4 

other .related .. :ta ,..., Jl,.ottie4 on tlltM map• •· !'ftlUdJaFY au1 1atertm. 

npona (Vltki.t U4 otben, 19511 WttldJI4,. 'bd.en; a.M l.ouib1 19S3&•· l953'b; 

W1tkilld1 19§4) tav6 ,._nted. tbe balfict •ten.al ot ·our work•· 

~ ta. - pe.I'S.o4 tile · v. e, •. A:t:liXIlc .,_1'11 eo.tasiOD. 

maintaWiad. aeolOSlo U4 uplorat1on ,...1•• 1a tbe· a:re&• 'ale .-aultt ot 

thl!u von aft· g1vea h. uapublleh.ed ftp>ria (CbelteJ*.; l95la, 1951\l; 

Chee1ier ucl lbmaerataa1 1953}. 

COJPIJ)EftiAL 
IISTB~- 'DlTA 



OOI.riDE!fl.tAL 
lU!S'B!OTD· DA!A 

BIIl'OBr AID ftODUC'tiOlf 

tD compuiaon With exist:l.ll& \lftDiUJI and VU&Uua PJ'C)duei»& areas 

in otber pa;rta ol ~ Colorado PlatMu, aucb as the Urave diatnet, tbe . 

San atael swell, u4 tbe t.larrizo ltnmtaiu, 1*>D.Wil8,at ValleY ie a ~lat1.-v•4r 

new area. Altbou&h diacs-ete tJP!d.mena ot "cUDOtttett 111 aaaociatton W1th 

voocl have been l'tt:POrted tram t-bmDeat Valley (Oregon, 1917, P• 50 and. 148), 

-size :Ole ur&Dium and Yaaadium deposita have been kno-. in tl¥t area on11 

since 1~2. la 1948~: ~r t-be atimulu.a ot t:he a....M to, ur&Dium, proclUc:tiO!l 

from ll;)nument Valley 1ncreaae4 rap14ly. Ita zate ot PJ'oduction baa 1DJI!o 

·-eret~••• pbenomeD&lly la the peno4 1~5·3 (tiS•· 44 •and table 1 * ) ~ In 

19481 about 8,500 tons ot ore were pJ'Od.uced. !hia lnereased to about 2~1500 

tons tn 19lt9J to about S91 500 ~ 1n 1952; and. 1a tbe finat 6 montha ot 

1953, production trom Jiln\lleat Vall•y amounted. to about 47,200 tone. In tbe 

period 1942•53, tbe total PJ'Qdu.ettoa from M?nument ·valle)' hN been ·abw.t 

200,300 tona of ore.. 'l!h1·8 ·oft 11 lded :about 11 7001000 ;pot.Ulde. Qf \1ft.Dium 

oxtd.e aDd 6isoo.,ooo poll848 ~ot YaDIAiwn oxide.. The Y&Dadita•lU"&Ili• ¥at1o 

baa been about 4:tl.. ·The r.. ot 'the :are& as a proclucer ot u:ra.aium ·8.114 

vanadium oi'e reata ·almo•t eompl.etel7 . ou the p~otf.rttr ot the Jbll\UI'&e&t 

No. 2 ohanuel,. ot 'the 200;,300 tou of ol'e prod~ from !t>nume:nt Val.l._J, 

197,500 tou ot ore baa e~ tram the M:>nument .Ro .• 2 ,cbamle~,. .The balaoee 

ot tbe on ~ueed. baa come 'hom the t«>numeat No,. l ld.Qe area.. PJ-oduetton 

data tor both theae areas IU.'e aUiJIIDUized 1D table 7.• 

-. I 

.J 
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Figure 44.--GRAPH SHOWING URANIUM PRODUCTION IN THE MONUMENT VALLEY~RE~ ~~ A RJ1~:0 ~ ~. 
PRACTICALLY ALL OF THE URANIUM PRODUCED HAS COME FROM THE MONU~E NJ~~NQ?f~M . 

,...._., I -~ •.::.) - ~ ~.;; ~;;_.... r"'""' c:::: 

PRODUCT I ON OF THREE OF THE MINES IS SO SLIGHT IT DOES NOT SHOW :E V~ ~~:IlN ::.,:rft~ ~ 
c:;:-, : c:::= ~ :-~ ~ r .. '7.:1 ~ ::z: 4X ENLARGEMENT. r ,:. . ~ .- r- . ~ -< _.. 



CON~ DE T A 
RESTRIC ED DATA 

Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

Navajo Counties, Ariz. 
OIViSiiJtl GF R~ \'1 tJ.";'.fPJ.'tl ~ A ' 

I Calendar Year 1942 
I v anadi Ulll-

Channel Mine I uranium. Dry ore Grade Pounds Grade Pounds 
ratio tons pet. U308 u3oa pet. v2~ v~5 ~ 

Vanadium Corporation of 
America 
Monument lfo • 2 3.7:1 700 0.56 7,840.00 2.8o 39,200.00 

Vanadium Corporation of 
America - Mexican Bat 
stock pile 6.5:1 

Climax Uranium Co., 
Cato Sells Tract No. 1 5.1:1 

Climax Uranium Co. 
Ca to Sells Tract No. 2 4.3:1 

Monument 
No. 2 Climax Uranium Co. 

Cato Sells 3.0:1 

Climax Uranium Co., 
Cato Sells Tract No. 1 
South 6.3:1 

Black and 
Blackwater 4.3:1 I I \ 

John M. Yazzie 1.9:1 

Vanadium Corporation of .. I America 
I Monument No. 1 5.1:1 700 0.56 7,840.00 2.8o I 39,200.00 
I Monument 

llo. 1 Foutz Mining Co. 
Mitten No. 2 2. 5:1 

-

Totals 1,400 0.56 15,68o.oo 2.8o 78,400.00 
- -

CONF EN ·IAL 
RESTR ICTED DA TA 



.. 

Channel 

Monument 
No. 2 

Monument 
No. 1 

CONF DENTIAL 
RESTRICTED DATA 

Table 7 .--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

Mine 

Vanadium Corporation of 
America 
MonUJilent No • 2 

Vanadium Corporation of 
America - Mexican Hat 
stock pile 

Climax Uranium Co., 
Cato Sells Tract No. 1 

Cl~ Uranium Co. 
Ca to Sells Tract No. 2 

C1~ ·Uranium Co. 
Cato Sells 

Climax Uranium Co., 
Ca to Sells Tract No . 1 
South 

Black and 
Blackwater 

John M. Yazzie 

Vanadium Corporation of 
America. 
Monument No. 1 

Foutz Mining Co. 
Mitten No. 2 

Vanadium­
uranium 
ratio 

3.7:1 

6.5:1 

5.1:1 

4.3:1 

3.0:1 

6.3:1 

4.3:1 

1.9:1 

5.1:1 

2.5:1 

Navajo Counties, Ari~:. ~_j9~tinued. 
. .. 

Dry ore 
tons 

1,501 

1,407 

. . . . 
Calendar Year 194 3 

0.47 14,137.00 

0.48 13,471.00 

iN FOP ·LTl·N CO ,,;J 1Fil II T ! L "'L ~tE:! 
a CU 3 liJE~EO ' C ~:.t ~ l\il Y C~ .. i. ~ ':. ' t'' uy 
, ...... ..... ~ .F.P_D __ .. 

HER£1N BE U ·l: iGl'i C i ~~= .. :::~HJ 1,'iTi <~ Ul 

THE f.? rP.SV1\ l CF ... C.f 1>-~--- .. __ _ 
~;~;~.~,; u• n;,u lTil\1 : h lll l,) , i:L .. , ~~~. I l i t L~uS. 

l 

2.33 

2.39 

Pounds 
VtJ5 

70,018.76 

67,356.00 

r---------~--~------------------------ -- --~------------~-----------+-------------~--------------~----------------~-----------4 

137,374.76 
l 

Totals : 2,9o8 0.47 27,608.00 2.36 

;<If~ 

FIDENT AL 
RESTR ICTED DATA 





J. iJTfOH 
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I
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Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and N ~ T 1 r · ' , • , . 
;., u· . · · ·· · '' T' • • l 

' • • - '' "" rH ... . lri 

HERW Et 'L · ' " · · .. ·J .. .. ~ ! , OUT 
• - • J - ' - ' " , .... ' I " .. ! L IIi I I 

Navajo Counties, Ariz.--Continued. TU£ APr CV.~l GF ...... C .. P pp 
niVI5:1mJ m: rltW M Hlll~i" ~ r"···~:,: .. ~;;; · ...... , 

"~"' ••u, · UI\ 1 I IlL IJuU,). 

Calendar Year 1949 
Vanadium-

Channel Mine uranium Dry ore Grade Pounds Grade Pounds 
ratio tons pet. U308 U308 pet. v2o5 V205 

Vanadium Corporation of 
America 

.. Monument No. 2 3.7:1 23,999 0.31 149,533.14 1.29 617,337.61 

v~nadium Corporation of 
America - Mexican Hat 
stock pile 6.5:1 353 0.10 750.83 o. 70 4,972.78 

Climax-Uranium Co., 
Cato Sells Tract No. l 5.1:1 

Climax Uranium Co. 
Cato Sells Tract No. 2 4.3:1 

Monument 
No. 2 Climax Uranium Co. 

Cato Sells 3.0:1 

Climax. Uranium Co., I 

Cato Sells Tract No. l 
South 6.3:1 

Black and 
Blackwater 4.3:1 

John M. Yazzie 1.9:1 

Vanadium Corporation of 
America 
Monument No. l 5.1:1 120 0.15 364.07 0.90 2,171.41 

Monument 
No. 1 Foutz Mining Co. 

Mitten No. 2 2.5:1 

Totals 24,472 0.31 150,648.04 1.28 624,481.80 
' 

;?t'lC! 

CONF'IAJENr·-~lAL 

RESTR ICTED DA TA 



CONFIDE TT AL CAUTION 

REST RICrED DAT A 

Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

Navajo Counties, Ariz.--continued. 
- • " ' '

1 ,lf oJ v . l:,_, i ,; tL, l "i I ·. ' .. -~ . . . -.. . 
- ~ -... q:r U : ~~ ~ t.£\l fF __ .. ~_f'po . . Calendar Year 1950 ofVlSI Q !~ Of RAW Mf.Tf [df.L ~ - . -A ~- r- -- r.ll ·~ ;i,- ;,·c ~-

Vanadium- S. 

Channel Mine uranium Dry ore Grade Pounds Grade Pounds 
ratio tons pet. U308 U308 pet. V';!C5 V2<)5 

VanadiUJR Corporation of 
America 
Monument No. 2 3.7:1 22,878 0.43 196,120.31 1.96 896,539-33 

Vanadium Corporation of 
America - Mexican Hat 
stock pile 6.5:1 323 0.10 670.24 0. 70 4,569.93 

Climax Uranium Co., 
Cato Sells Tract No. 1 5.1:1 

Climax Uranium Co., 
Ca to Sells Tract No. 2 4.3:1 

Monument 
No. 2 Climax· Uranium Co. 

Cato Sells 3.0:1 

Climax -Uranium Co., 
Ca to Sells Tract No. 1 
South 6.3:1 

Black and 
Blackwater 4.3:1 370 0.18 1, 364.53 0.80 5,943.09 

John M. Yazzie 1.9:1 

Vanadium Corporation of 
America 
Monument No. 1 5.1:1 258 0.20 1,026.00 0.91 4,704.00 

~ 

Monument 
No. 1 Foutz Mining Co. 

Mitten No. 2 2.5:1 

Totals 23,829 0.42 199,18l.o8 1.91 911,756.35 

' 



CONF DEI TIA ... 
RES~RICT ED DATA 

Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

Navajo q~1lflti~s. , Ariz. ~-Continued. 
DiViSLiN u ILI'J r,i .r. · ·n ~ ~, ;" J.r: r ;;~ ·; :~ ~-; . ... ""'"' 

Calendar Year 1951 
Vanadium-

Channe l Mine uranium Dry ore Grade Pounds Grade Pounds 
ratio tons pet. U308 U308 pet. V2<)5 v205 

Vanadium Corporation of 
America 
Monument No . 2 3-7:1 28,511 0.62 353,784.00 1.93 l,lo4,9ll.OO 

Vanadium Corporation of 
America - Mexican Hat 
stock pile 6.5:1 

Climax· Uranium Co ., 
Cato Sells Tract No. 1 ).1 :1 7,862 0.33 5,168.53 1.20 18,844.27 

Climax Uranium Co . , 
Cato Sells Tract No. 2 4.3:1 65 0.26 339-98 1.12 1,464.51 

Monument 
No. 2 Climax Uranium Co. 

Cato Sells 3.0:1 1,746 0.45 15,866.11 1.36 47,359.49 

Climax Uranium Co. 
Cato Sells Tract No. 1 

South 6. 3:1 

Black and 
Blackvater 4. 3:1 1,272 0.19 4,784.02 1.00 25,394.66 

John M. Yazzie 1.9:1 65 0.47 611.60 1.06 1,369.59 

Vanadium Corporation of 
America 
Monument No. 1 5.1:1 

Monument 
No. l Foutz Mining Co. I 

Mitten No. 2 I 2. ):1 

Totals 32,446 0.58 38o,554.24 1.85 1,199,343.52 
-. - ---- ...__ 

,:?81e 

CONFI ~NTIAL 
.RESTRICT ED DATA 



Channel 

Monument 
No. 2 

Monument 
No. 1 

CONF DENTIAL 
R :C S TRICTED DATA 

Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

Mine 

Vanadium Corporation of 
America -
Monument No. 2 

Vanadium Corporation of 
America - Me~ican Hat 
stock pile 

Climax Uranium Co. , 
Cato Sells Tract No. 1 

Climax Uranium Co., 
Cato Sells Tract No. 2 

Climax -Uranium Co. 
Cato Sells 

Climax Uranium Co. 
Cato Sells Tract No. 1 
South 

Black and 
Blackwater 

John M. Yazzie 

Vanadium Corporation of 
America 
Monument No. 1 

Foutz Mining Co. 
Mitten No. 2 

Totals 
I 

Navajo Counties, Ariz.--Continued . . -

Vanadium­
uranium 
ratio 

3.7:1 

6.5:1 

5.1:1 

4.3:1 

3.0:1 

6.3:1 

4.3:1 

1.9:1 

5.1:1 

2.5:1 

co 

Dry ore 
tons 

52,721 

4,062 

599 

1,508 

516 

81 

59,486 

;:2.t f ,( 
F El 

RESTRICTED 

0.46 

0.36 

1.07 

0.28 

0.53 

0.15 

0.45 

AL 
DATA 

Calendar Year 1952 

485,026.39 

29,142.07 

8,422.67 

5,455.56 

240.20 

541,14.8.87 

1: CAUTION 
tNFORMATfON CONTMNU- . . 
fS CDNSID C..EO "CCf.~"A' ' Y ~~:- -Tr ·'~ ·, .n_~~UMfNt 

" p <If .r: fJ .• IlfJ , it! ' L I BY 
~ ·--·--· ·· -'- P o . .. · · 

U ~ A~ -· ;,: .. ::; : ,. ·· :·_ 1- . J '"i .. U B'E 
o l \1 \ 1 • : •·..,'\ t '"' 

rr._ ,-_. -_ .. _.,. . . . . · · · .. · 'rc· 

1.60 

4.22 

1.05 

1.11 

1.63 

·····"'"· ' -l.l ,._ , , 

.. . :·i·J 
: : ; l 
·; ;·:; : H 

1,686,825.00 

157,725.01 

50,558.11 

31,650.67 

11,453.77 

610.58 

1,938,823.14 



CONF DENTIAL 
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Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

llavajo Counties Ariz .-Continued , . . 
DlV ;Sl!J~ UF RA~; M,1THJ.~.: :·.:·.·. L: t .. c ,,.· . - . -. . .. , · ·.·_{ -\ . .. 

January 1 to July 1, 1953 
Vanadium-

Channel Mine uranium Dry ore Grade Pounds Grade Pounds 
ratio tons pet. U308 U308 pet. V2<>5 V205 

Vanadium Corporation of 
America 
Monument lio • 2 3.7:1 44,063 0.34 295,565.68 1.35 1,190,8o6.oo 

Vanadium Corporation of 
America - Mexican Bat 
stock pile 6.5:1 

Climax Uranium Co., 
Cato Sells Tract No. 1 5.1:1 438 0.30 2,624.73 1.51 13,200.52 

Climax-Uranium Co., 
Cato Sells Tract No. 2 4.3:1 

Monument 
No. 2 Climax Uranium Co. 

Cato Sells 3.0:1 

Climax-Uranium Co. 
Cato Sells Tract No. 1 
South 6.3:1 2,451 0.34 16,430.52 2.73 133,887.55 

Black and 
Blackwater 4.3:1 15 o.oa 24.12 0.78 235.19 

John M. Yazzie 1.9:1 259 0.78 4,059.12 1.25 6,495.00 

Vanadium Corporation of 
America 
Monument Bo. 1 5.1:1 

Monument 
No. 1 Foutz Mining Co. 

Mitten No. 2 2.5:1 

Totals 47,227 0.34 318, 7o4 .05 ·1.42 1,344,624.26 

.:L'o'IG-

COl FI E TAL 
DAT A 



Channel 

Monument 
No. 2 

Monument 
No . l 

CONFIDENTIAL-
RE STRICTED DATA 

Table 7.--Production data from 1942 to July 1, 1953, Monument Valley area, Apache and 

Mine 

Vanadium Corporation of 
America 
Monument No. 2 

Vanadium Corporation of 
America - Mexican Hat 
stock pile 

Climax Uranium Co., 
Cato Sells Tract No. 1 

Climax -uranium Co. , 
Cato Sells Tract No. 2 

Climax -Uranium Co. 
Cato Sells 

Climax Uranium Co. 
Cato Sells Tract No. l 
South 

Black and 
Blackwater 

John M. Yazzie 

Vanadium Corporation of 
America 
Monument No • l 

Foutz Mining Co. 
Mitten No. 2 

l 

Vanadium­
uranium 
ratio 

3-7:1 

6.5:1 

5.1:1 

3.0:1 

6.3:1 

5.1:1 

2.5:1 

Navajo Counties, Ariz.--Continued. 

Dry ore 
tons 

182,645 

5,287 

65 

1,746 

3,050 

3,166 

839 

2, 722 

81 

Grade 
pet. U308 

0.43 

0.11 

0.26 

0.45 

0.48 

0.23 

0.60 

0.44 

;lgr~ 

PI . _:1 -.TIAL 

Totals 

1,567,563.52 

1,421.07 

36,935.33 

339-98 

15,866.11 

29,292.50 

14,595.34 

10,126.16 

23,794.07 

240.20 

lJ A rr A 

Grade 
pet. V2<>5 

1.61 

1.79 

1.12 

l. 36 

3.02 

1.00 

1.15 

2.23 

Pounds 
V205 

5 '865 '699. 70 

1,464.51 

184,445.66 

63,223.61 

19,318.36 

121,347.41 

610.58 



''4'< " 

CQNPIDJ.ftUL 
BBS'l'iiOTJW l)ATA 

Six mtaea are in the ~nument lfo. 2 ~MDnel, aD4 all six an, or 

were, pJ'04uC1tJ& ore ~rom the 88IDA!I clJaDD.el tillJ 1. e., tbe aeme 4epoait. 

. i : ~ 

(l) The Vanadium ~ration ot America's lblmment No. 2 m:lne. 

(2) The Clt.ax·-tllanium Com.pany' s Cato Bella 'l.ract No. 1 (also 
called. Cato sella ll:m.UJJJeil't -- ~. 

(3) The CliM'lr> UratliUII ~'a C&to Sella fr&Ct flo• 2• 

(4) The CliDax ··tlraDiua ~·a Cato Stll~~ :f,act Bo. 1 south. 

(5) !he Black and BlackWater m1.-\ ~i.t1..._4 ln 1953 to lt. 1. 
Poliook 6114 B. M.. BJler). . 

(6) !he· John M. tazzte · mille ( openttd jotl;ltly by J'obn M· Yazzie 
and '1'homu ·Cl&Di )· ~· . 

Of the · :1x mines lietecl above, mines 1101. 2•6 wre e1 ther closed or 
\ 

in tbe process ot curtaiUDS opent1ona, u ot June 1953· !be o~ oae 

still prod.lloiJIS ore (19~3) in e1.-Dle amount• 1$' tbe· lfontlment 11o. 2 mine. 

The. 1ncNue4 ~t1on in tbe period 1~53 ts chiefly from DIY 

!nclinea ~ drifts· opeM\t by tbe Vua41um Cor,oration ot Alllerica in ita 

Monument Ro. 2 ldlle.- Siace ltme· 1953, the Vana41UI.l Corporation ot AJneri·e& 

baa lld.Ded ita propenr ~ u u. open pit-. 

'1'he ore depoa1t in tU. lb\Urlent Bo. 2 obemMtl it beiDa .4tJplete4 JW.p1413 

by tbe open•plt methods emplQJed by tbe V8D841um (!o~rat1on ot AJDenca. 

As of ear1y ·19)4• ao aew ozre depoatta bad bee cfoUncl in the Jbl\UIIhlt 

V&lley area to oftaet itbls rapid. rate ot depletion. It eeeme l1ke1J 

that tbe ate ot ptoclu.etion WiU inc__. ..-ked.l¥ at the open-Jit .Mthoa 

Sft4ual.ly supplant the ~UD4 wo.-ldJlp.. li:'l~~l- .W.s ·1acreae1D& 

production rate tor the )t)nument Valley ~, tt bound to falter aD4 

produot1on d.e~NUe (with th.e deplet-ion ot tbe JI)DUII8nt lo •. 2 caDMl 

. depoai t) unle11 euceesshl explon.t:Lon prosnu ate uuclertakea .• 
290 
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OONFlDENTIAt . 
asftfOTII DAi'A 

GBOLOIY .AD OM ·IIPOSftS 
·:}: 

~ the exploration tor ~vou ore clepoei.ta 1D the Jt>nument 

VaUv uea, Arlaoaa., ~futon :lDtl-.ace explOi'atiOA P~'08J'81D'• Paotora 

tllat ua1at $lleh ~ 1.aclu4e: (1) ~ua·~• ·on deposita 

are ill ae41meata t1U1ug scour ·c~ls; (2)· the n ·lattve ease ot ftca&• 

nl$1111 the cbannele on outuopaJ ao4 (3) the pcnuaibtllty t•t lf&l\V of .tb.e 

ehaD:aela ean be tnleed by geo~tcal •tbodt when tbey 6ft coa~eale4 

beneath overbladen or 10UD&8~ .•t~a.ta. UD.ta..-orable· tacton inel.udaJ (l) 

the irreSU]..ar cU.etnbution of the o" bodiea; (a)· theil' N~tive SJD~.ll•••; , 

and (3) the ~ ~bleu tavolvecl in build.Ula e.cceae 1'0848 to. tavol'able 

All of tbe laaowrl. v.i'81lium ore ctepoal te tUe in cbatmel aedlmellta of 

the Sbi-.ru.mp membe .. ot the ehlnle torma.tioa.• The Cbalactertat1ee .ot theae 

cbalmeu ave Men d.esmbe4 elaevhere (Wttld.DA an4 others, 1951~ WS.tld.nd, 

fbade:o., aDd J:DuP. 19Sla, 1953bJ W1tltin4, 1954).- J)l geneal, two tne• 
of cbalmela ce.n be dis~, a loDS oouttnuoua type, tracee.ble for diatu.ces 

peater t-.n 2 milA• ·and a ahort t~ .lees than 2 milea l.ous• !be· cbuoels 

r&Dge in vidth ·tt-om 10 teet to a~t 2,,300 teet and locally lave been 

cut as much ,aa 75 teet s.to the UDierl.JiD8 . atn.ta. ·'!he aaon chaD:aela 

. are basinlike e:D4 in croa• aapeot res«ttable tbe l)ovl ot a spoon. Cb8Jule1 

tloon ue 1~ .an«·. sent:ly \UJtilulato17 (:fts. 35). &ed11Deats :tlll.1as 

cllarlnele rett-"l• ae4.1Jrllnts totm4 el.sewbeft .1n the Sb.tllUUmJl JIUlbeX"• .'• 

OOIJ'IbllffiAL 
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CONFIDEUTIAL 
D~i:nl'BD DATA 

Pour typee ot ore bodies an 1Q the cbalu1ela and utaderq!D& ~Dt•· • 

Jt>st c<XIIIOn are rtchl.y m1Deral1zed c,-11n4ro1dal \locU.et ttnovn as rcu. 
These an 10 to 15 teet loll&, 3 to S feet in d.itlaeter, ·aDd. ue tca.._tend 

tbrough o.bannel &e4iment•. lo method exists. u of 1954 tO'It ~etiua 

their location. Ia.rae rods .a,re collinear vitli& \he clazmel trend. SuWouD4 .. 

iDa. the ro4s art wa.klJ Jd.Mn.111e<l eecU.Jatnta. A aeeoad tn- ot ore body 

ie a tabulu blaaketlike leu u 81Ch as 675 teet loas, about ,o t"t vtu, 
&D4 1 to 18 teet thick. 'llaete .:re elone;ate panl.lel to the ctwme~ tread 

and geneml..ly a:re in bUal c~l le41menta. A ·tbUd tiPe ot ol'e boq 

is (en 1~ maaa ot 'V811t.41wn im.prepated. mtnenls) known u a 

oonuite•t,ype oa bo41'· TheM ooDtis-t or~~ abaped maaeea ot 

aedJ.meuta ~ted vt:tll Yanadium .ld.neNJ.s. VaucU.wn mir1ef&ll haTe 1a.Ptei• 

u.ted both the Sb1~ uaaber aDd tbe . l.l~Jderlying ~nt ; ore bo41ea 

ot tbie. typa. lack a ~ outllae u.tt are cattered ~11 al.oDC t&fJ · 

lensth of the cbalmel. Riolls simil.U ·tO those tounct 1n tM Jbrriaon 

:t~t1on are the tOl.trth t,ype ot ore boq. 

The nlattonebiJ} between cbamlelJJ 8Jl4 ad.Jlealtaed. ~ 1a wll 

known to tbe prospecton in the are&• Couaequ.entl)r • alla.oet . .,.,., chalmel 

exposure is claimed 4aap1te tbe abaenee ,:~:~ ot the UPQ8'Ure8 of~ 
~ . ~ I~ •:, ' , ' 

OONFIDE:NTIAL 
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CONF'Jl>EN'!IAL 
RESTRIC1$D· lSATA 

we ~Y$ been uaable to deftbt 8Df tavcable belt ot 111QIQW.l1ze4 srouncl. 

14 M>J1Uile1\t valley, &1~- FiDCb (1953~ P• 32) bU PI'Qpose4 tbat an 

arcuate belt of favorable srou.cl utea4e aeroea \be DOJtJ.lenl part, Be 

las also II\1SP&te4 tat those ebalmela near a plachout of ta. ~ 
are moat tavoftble (ftnch, 1n prepa.ra.tioa) 1 and he ·postlll&te•. aucb • 

p~Uu.t Juat aonb ot tbt ~t:»Jl\la8nt ·Y.U.y area, · Artzcm&, -~- vo%'k bf.aa 

~steel tlat the 011ly J)&rts ot the lbllUJDfmt Vall.ey -area tbat caD be 

cona1cle.ncl t'&Y'Oftb_·.· le are •tooee uaderlain .by .e~l~te • . We are 
unable, boVever • to 41ttereattate between Jd.QU&U . ·. u4 u.maS.aeJillizect. i, · 

cbanrael ftlla. The basial.ike ebap. of the JbllUDllnt llo, a chetnwl ilapliee 

that the abort ba.81al.ike cbanaele are IXlOft apt to contain on bo<U.ea t1an 
I 

. I 

loDS COllt~ua chlmaela' , .· 4 '''-~:~v.··""lri>"<; .: : . 

Aae 4e~JIJidDI,t1oDS caQleted '87 Stiett, Sttrn1 u4 M!U.f (.1953) 

1Ddicate tbat the M:Jnumeat Valley ole deposita were ~- 111 late 

Cret&ceaw~ or eul.y 'l'trt1ary time., Tbe ftlat1oue -tween ore deposita 

and ch&rtMl ee4111eat·a augeata tbat tbe ore depo itf ~-·· ~ '~JJ*l b¥ 
• ·''. ·. _' .·· ;:· ;'jl;;.'f.: 

. mi~~U.pg aolutiou 1\lat -~ into tbe c-..18! aloag * bMe_ of tbe 
i 

SbS.JJUWap .IQ8Jiber.. ·are may bave been _.,.c1pitatltd iQ. tbe oba»Mla _ia 

.l'e8pon&e to favorable conditiou ot permeabU1ty ~ poi'O&itr or 1n 

reapoue to favorable Cbeaical eond;lt1ou poesibq plated. to~ 

• .tter. Poaai~J.y both pt~Ueablll\7 ,a4 ponal~7 -U j WU M · obfalc~ 

factors wen iutruraatlll 1n local.izuc the or.,• 

, . .(\I \' 
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OO'NFIDENTl AL 
JESTr{tC:rED Di ·r:Jt 

~N~~ .. 
~~ 

Nl used. 1a tbia ~, the te;m "reaouee•" 1J).CllJ4ee both :Jte••rve• 

and potent1&l neenea, 1'be .dJ.ffcen.ce between tbe vanoua cl.Uaea ot 

J'e•enes depmd.a upon t:a. ~ .of certainty v.t. tb whi~b. the volurae aDd 

8Dde ot ""noes can be calwl&ted or: esthaate4. 

:a:tsenes 1n the lt>mament Valley attea have been d1Y1Ud into tour 

clalaea; t-bey are ~, 1udicate41 i.Dten.d, an4. potent:f.al~· !.beae 

cl,uaea aft ufil\ed as follows :' 

Meu~ n~;ervea .. are those tw whtcb tonnage is coaputed tram ~· 

eu1ou reveale4 in outcrops, t1renchaa1 m1.s1e woftin&s, and drtll holee• 

The sites t or in~pection, sanlp~1J36, ·an<l. MUunments are so eloM}¥ sll*<*~ 

ao4 tbe geolos1c eharaoter so well aetiud that tbe a1zei ahape, azt4 alue'NJ. 

content are well establ1Qhed. 

Xndica.tecl reae:rvu l.l.'e those tor ·· Vbich toDilage and grade .an cott;*ted 

trom cJrtll•hole aaapleai ex.posuea in lltlJle work1.ngs1 llatural out~_. 

&D4 production data.· the tQJWaSe is caarputed. by · lfl'OJectiaS the mineml1ze4 

~ to:: a reasonable 41ataJlee on geologic erutanc:e ,· 



OOIPirJIJfl'UL 
dftlttfttb DATA 

'Jhickrless cut.:otf 

,. v-,,,.~-"~i,. /~~~ ~i-<:r:)~~.-~ ~-, : .. - _: r •r· - ~. '/' ''! 

nna~as tram 1.alate4 .U.•outu.t ro4a to ·broad tU-detitled -••• or 
aaDd.atoue iJI.p1'epate4 prtDc1;pa.l.lr Vi.th Yllllld1..a·-..:Lt, it is~ 

41tf1cUl.t to eelect a th1U.aa cuii,,oft· tbat 11.111 &Jpq t.o all on bo41e•· ··; 
Sll41menta Witbln a toot o:r tvo ot .'tM. ro4a -~be ~~- ._kl:¥ Jdr.aealtzed. 

, , .. 1,· •. 

aa to eontaiD ODlf a trace ot U308 <ielpi te t._ -~~;I\,*)M· -~, .aae ot: tbe 

1"04 -., CODtlin more tbaa 14 ;percent v3oa .(fi&.:• ~)· Tbe lJDUua.l slapa 

and. extent ot the rocla neeea ti&tee t•t both . veakl.J. -and r1cJll3· II!J:IealirAd 

.. ..... ,.,.~;--~~ (~)be mined.. The result 1e a .yery -.rked <\l'Op in~-· ()tlwy .. 

o~~e bo41es -are tab~. Cotlrmon ;practice ta atniaa .these tab\l.lu' bod1ea ·t• . 

to tollow tbem uattl they pinch to a l.afe~ allout 1 toot thick· . J~QweYe~, 

(. . 

1t the ore 'is UD\1$ual.ly rtcb, ~ muclt leea thl\n .l foot tld.ck are.u4ae4 • . 

ftQed with such vut&ble-.s in the shape ot -~ Oft ~o41ea, ve ave cu:eeptecl 
. : i 

aa a thicknees cut off ·a ).aye~ ot· m1aeft.li.&e4 ~ l. foOt thick· U4 of 

COD'lDEl'fl'IAL 
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QQI':r.IDiftW. 
IISfti- »A2A 

·Gr848 claaaea 

Rise"""• :La tile ltmument. Yall.fq area, ArtzotJa1 l -toot or 110ft Wek . we 

41vtcle4 iato tbne .pa48 ClUMS • 

·(1) ·fbe ftnt pe4e olaas. baa u ita aintun~m 8ft4e 0.10 paned 

t1308 aDd. 1.00 peneat v~5· ftil 'bod¥ ot ~~4 ~\184, 

conatitutea o~te UQdel' the· pnaen.t (1953) v. s. Atomic IU1151 

Coalet~1on cut--ott price- tor llftAtlD•· !hie cleaa· l.e.Jae·ly re• 

(2) !be aeooad Qld.e clue lnoluelee ld.ae.U&ed rock eontalld.Jt~, 

u m1D1Dala, 0.05 percent u3.0S U4 0.50 peJ'Cent v2o,, aD4 le•t 

thaD. 0.10 percent ~-Oa a.n4 1 .. 00 percent v2o,. lt coutltutea 

a -la:rae· 'b~ ot very week3.1 Jd.DereJJ.Md p-oUid tbat -r -.ve 

coaiderable e1pit1caa.ee at a much later aa• when c:ODd11;1ou 

migllt d .. Dd tbe use-ot tld.a loWZ' ~- materi.Al.. 

.' ~ - t ~ ' ' ·• ·'! 

(3) !be third~ cl.Ua t~ludee ldneralleed rock oOb.taiJ.Uas, 

aa a m1a1a'n:ua,. o.ol pueen~ u3oa &n4 0.10 ptreent v2es D4 leee 

ttan o .o, percent u3oa and o. so percent YeO,, t'bie class con• 

stttutee • nlat1ve}1 small body ot 'NJ7 vaatlr ldDe.U.ze4 ~ 

that 11 not likeq to lave tqr practical 'Value u tbe· tOll'eeteabl.e 

future. 

TJae latter two s;ra4e clusee cau:DOt be coutrued ·· ··on at tbe pn•nt 

time (19.53), but they 4o give ..... 14M .. to tor.mase ot weakl.1 m1ae'ft.llz.e4 



COJIPl»>ll't:W.. 
· liMxdtiti iiitA 

calculation ot toDMSe 

In the •~t Valley area tbe reserves ot ~ aD4 SM1cate4 ow 

are l'eetncted pr.I.QCl~ to tlle ltlrwment !10. 2 ·ohaaael, vbeN exposures 

aDd mine wolid.aaa ve .... te t0, satiety tbe utudtions &iven above (p. ).ctrf 

B¥ d.et1n1t1on, tbe- totmase ot 1Ddicate4 reserves ia "et8p;lte4 by proJ.ectiD& 

miDel'alizeci ~ tot- a ~otable d.iatance on geo.logt~ evtunce..... In 

moat ~· 1Micate4 r-eserves ue pro3ected. 5 teet 0rom· tbe tace ot lldJ:re 

vorklD&• U4 a sblilat c118tance hal vide]¥ aeparated. Grill holee • Axt3 

proJection tlat exceeda 5 teet 1s cluae4 as iute~ retenes• ZD s-eal, 
1Dtern4 waerne !lave been proJected 14 teet ttom the tue ot tbe ld.ae · 

Vorld.»as, 41il.l bole§', O'l lldJ:rert.Uzed expoaUN•• 

Tbe ..tho4 U8e4 to-. c.Uculati»g tile tolll2li(le ot tbe· poteutial. ntenei 

1a 'b68e4 lQlOA tlle ~·· that a.b.out· a r,enerat ot tl1. .. ,~~ vol\JIDI ot 

cbl.rmel ee4iaentl .an 111uua.tiM4• Jn aa atteQt .to.-.-.. tbe total 

volume of c'*'nel sed!Mnt'$1 .Nel:. aD4 conceale4, ill '~t Valley a 

Jvpothetlcal •awftlSe" chuuel wu e8tflbUeM4 bUM on tiMt ~nti 

of 6a ¢l1&rm.el8 .Ote4 dur1ae ~ coune ot the v<Dil• !b.ta l.l1Pothet1cal 

"avenge" claDael it about 11920 teet 1oaa1 about 320· :teet W!M,; aD4 taa 

been Mound about 30 teet ltlto tbe \ID4erlJiD8 e'Qata.. ·~ t!Jeee data 

tl:1e volume of aa "averase" cJa.mwl vas COJIJU;tecl• two petcent ot the 

volume ot tb.ta "avenge" ohuael .,.. ueUirlel to be .S....UUd,• 

A eoutaDt ot 14 cu'bte teet per ton we Uae4 to ealculate toAUIJ4h. 
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Nte.eun4 neerna 1a tbl M'oau~D~nt Vall.ef ana are »liM1Jil.l¥ 1A tbe 

m:1ne pil.l.an iD tbe ~at lo. 2 ellllmel • . .., . ...,., to a.bo\\t 36,tK10 

tou ot an a•nae an4e ot o.s; pm:eat. u3ea &84 a.o6 ~eat. v2o5 (table 

8). 

!he tuet. Sra4e elan (0.10 ;pereeu.t U,OS. al24 .lt.OO percent VaO; all4 

above) iacludea illdioatect neuw.e ot about 62,000 toaQI. anA 1Dterft4 · 

reaewea ot •beNt ;,ooo,ooo to-. ot tl:MtM ~'• •out 531000 . tQDI ot 

. iJMUoatecl· r-eaervea U4 ,;bout 21900,000 tou ot ~ ~· ue in tile 

~ IO• 2 Cbann.el (table 9)· 

SJJ41ca u4 1aterrea zre•rw• .:Ill tae. .co• nMrve cuu (o.o' 
;pe~t U308 aDd. o.so peneat v2o, ad4 leu ~. 0.10 peneat u,oa el14 

. 1.oo percent v2o,) UlOlmt to .-oout a.ooo,ooo ·tau .. (~le . 9). 

Zlter"ft4 ftMmtl ta tbe tblrcl ~ clale (O~Ol. 'Jefteu.t u30a u4 

.Q.lO ,ereent Y20, aacl leso than 0,0, peftent fJ3~ 0.5() P'*'"Dt V20,:::) 
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Table 8. --clu• I re .. l'fta 1n the ~nu.eDt No. 2 cM!mel. 
-

Measured Ore ~cated. are Inferred ore Totals - All Indicated and Reserves ot' Ore 

M1ne zone Volume Tozmaae Average grade Pounds Average grade Pounds Volu.e Tonnage Average grade PouDds Average grade PouDds Volume Tonmge Average grade Pounds A•erage grade Pounds Volume Tonnage Average grade PoUlld.s Average grade PouDds 

(cubic f'eet ) (Volume/14) pet. u30s U30a pet. v2o5 V205 (cubic t'eet) (Vo1UDe/14) pet. U30a U30a pet. v2~ V205 ( cubic f'eet) (Voll.aDe/14) pet. u30a 0308 _pc:t. v2o5 V205 {cubic feet) {Volume/14) pet. u3~ ~OS pet. v2~ v2~ 

Upper barren 87.750 6,268 0.10 12,536 0.37 46,383 25,4oo,144 1,814,296 0.10 3,628,592 0.37 13,425,790 25,487,~ 1,820,564 0.10 3,641,1.28 0.37 13,472,173 
Upper ore 310,800 22,200 0.56 248,64o 2·07 919,o80 419,580 29,970 0.56 335,664 2-07 1,24o.758 8,190,462 585,033 0.56 6,552,370 2.07 24,220,366 8,920, 637,203 0.56 7,136,674 2-07 26,380,204 

Vanadium Corporation Middle barren 455,4oo 14,850 
16,224,502 1,158,893 0.05 1,158,893 0.19 4,4o3,793 16.224,502 1,158,893 0.05 1,158,893 0.19 4,4o3,793 

of' America's p,t)IJIJD!nt I.Dwer ore 154,000 11,000 0.56 123,200 2.07 m.900 0.56 166,320 2-07 614,790 7,502, 74o 535,910 0.56 6,002,192 2.07 22,186,674 7,~,640 561,7&:> 0.56 6,2,1,712 2-07 23,256,864 
No. 2 DeCbe~ ore 14,4o6 1,029 o.os 1,029 1.52 31,282 24,472 1,748 0.05 1,748 1.52 53,139 7,62.4,722 544,623 0.05 544,623 1.52 16,556,539 7,663,6oo 547,4oo 0.05 5 7,4oo 1.52 16,64o,960 

Slb\otal 479,206 34,229 o .. 54 372,869 2-05 1,4o5, 762 739,702 52,836 0.49 516,268 1.85 1,955,070 64,~2,570 4,638,155 0.19 17,886,670 0.87 80,793,162 66.161,418 4,725,820 0.20 18,775,807 0.89 84,153,994 
-

Vana.dium Corporation Middle barren 221,696 16,264 0.02 6,506 o.o8 26,022 221,696-- 16,264 0.02 6,506 0.08 26,022 

ot .America's South Lower ore 16,24<> 1,160 0.10 2,320 1.00 46,ltoo ll,200 800 0.()5 800 0.50 8.ooo 127,666 ,,119 , 0.05 9,119 o.so 91,190 155,106 11,079 0.06 12,239 0.66 145,590 
Elctension DeCbelly ore 46,4oo 800 

199,500 1 ,250 0.05 14,250 0.50 142,500 199,500 14,250 0.05 14,250 0.50 142,500 
SUbtotal 16,24o 1,160 0.10 2,320 1.00 1.1,200 0.05 800 0.50 8,000 554,862 39,633 o.~ 29,875 0.33 259,712 582,302 41,593 o.o4 32,995 0.38 314,112 

---
Climax oranium Upper barren 885 0.18 3,186 

2,454,4~ 175,321 0.05 175,321 0.19 666,220 2,454,494 175,321 0.05 175,321 0.19 666,220 
Cato sells and Upper ore 12,390 0.90 15,930 2ll,596 1,,114 0.18 54,~10 0.90 272,052 223,986 15,999 0.18 57,596 0.90 287,982 
Tract No. 1 Middle barren 

1,o47,oo4 7 ,786 0.02 29,914 o.o8 ll9,658 1,o47,oo4 74,786 0.02 29,914 o.oa 119,658 
SUbtotal 12,390 885 0.18 3,1.86 0.90 15,930 3,713,094 265,221 0.05 259,645 0.20 1,057,930 3,725,484 266,106 0.05 262,.831 0.20 1,013,860 

Upper barren 310,002 22,143 0.02 8,857 O.o8 35,429 310,002 22,143 0.02 8,857 o.o8 35,429 
Ml.d.die barren 1,300,502 92,893 0.02 37,157 o.o8 148,629 1,300,502 92,893 0.02 37,157 o.oa 148,629 

Cl 1 max Ure.ni um IDwer ore 12,096 864 0.13 2,246 0.56 9,6TT 12,096 864 0.13 2,246 0.56 9,677 
'lr&Ct No. 2 DeCbell.y ore 433,496 30,964 0.01 6,193 o.o4 24,771 433,496 30,964 0.01 6,193 o.o4 24,m 

SUbtotal 2,056,096 146,664 0.02 54,453 o.crr 218,506 2,056,096 146,864 0.02 54,453 0.07 2.18,506 
t--

Middle barren 652,498 46,607 0.02 18,643 o.o8 74,571 652,498 46,6o7 0.02 18,643 o.o8 74,571 

C1ima.x Uranium wwer ore 10,500 750 0.48 7,200 3·02 45,300 14,910 1,065 0.24 5,112 1.51 32,163 226,744 16,196 0.24 Tl 1741 1.51 489,ll9 252,154 18,011 0.25 90,053 1.57 566,582 
Tract No. 1 South DeCbelly ore 14,910 1,<>65 0.24 

362,502 25,893 0.05 25,893 0.50 258,930 362,502 25,893 0.05 25,893 0.50 258,930 

SUbtotal 1.0,500 750 o.48 7,200 3·02 45,300 5,112 1.51 32,163 1,241,T44 00,696 0.07 122,277 0.46 822,620 1,267,154 90,511 0.07 134,589 0.50 900,o83 
-

I 
-

Upper barren 
84o 144 

869,498 62,107 0.05 62,1.07 0.19 236,007 869,498 62,107 0.05 62,107 0.19 236,007 

Black aDd Upper ore 60 0.12 0.50 600 71,274 ~,091 0.12 12,2.18 0.50 50,910 72,114 5,151 0.12 12,362 0.50 51,510 

Blackwater M1d.dle barren 837,998 59,857 0.02 83,8oo o.o8 95,T71 837,998 59,857 0.02 83,8oo 0.08 95,771 
Subtotal 84o 60 0.12 144 0.50 600 1,178,770 127,055 0 .06 158,125 0.15 ~ )82,688 1,779,610 127,115 o.o6 158,269 0 .15 383,285 

John M. Ml.dd.l.e ba..rren 349,202 24,943 0.05 24,943 0.19 ~7,834 349,202 24,943 0.05 24,943 0.19 947,834 

Yazue !DYer ore 4,340 310 0.10 620 0-37 2,294 2,520 180 0.05 l.8o 0.18 61t8 83,930 5,995 0.05 5,995 0.18 21,582 90,790 6,485 0.05 6,795 0.19 24,524 

SUbtotal. 4,340 310 0.10 620 0.37 2,294 2,520 l.8o 0.~5 18o 0.18 648 433,132 30,938 0.05 - 30,938 0.18 969,416 439,992 31,428 0.05 31,738 0.19 972,358 

Emct 510,286 36,449 0-53 383,009 2.06 1,499, 756 781,562 55,826 o.47 525,690 1.8o 2,012,a.u 74,720,268 5,137,162 0.17 18,541,983 0-79 84,504,034 76,012,116 5,429,437 0.18 19,450,682 0.80 88,016,201 

Totals 
380,000 2.06 782,000 55,800 0.47 526,000 1.80 1.81 50() 1 ()()() 

lkJUDded 5()0,000 36,4oo 0-53 1,500,000 2,000.000 75,000,000 5.337,000 0.17 0-19 84,500,000 76,000,000 5,000,000 0.18 19,000,000 0.80 88,000,000 



I 
- --- - --- -- - - - - -- - -

Measured Ore Dldicated ore tnrerred ore 

i . 

---~ 
Totals - All Classes of' Ore 

-

~-Volume Tonnage Average grade Pounds Average grade Pounds TollD86e Average grade Pounds Average grade Pounds Volume Tonnage Average grade Pounds AveJ'88e 

Cubic feet (Volume/14) pet. u3oa U30a pet. v2o5 V205 _ ~eet (Volume/14) pet. u30a 03% pet. v2o5 V205 CUbic f'eet (Volume/14) pet. u3o8 03% pet. v2 
-- -- - -- - -- -- --- --- - --- --f-- -- --

Class I: Minera.lized rock 0 .10 pet. U30a 510,286 36,449 0.53 383,009 2.o6 1,499, 756 1 743,370 53,098 0.49 522,962 1.84 1,950,624 1 41.,~5,056 2 ,972,504 0.27 16,329,769 1.02 

grade Volume Tonnage Average grade PoUDds Average grade Pounds 

(Volume/14) pet. u3o8 U308 pet. v2o5 V205 

3,062,051 0 .28 17,235, 740 1.05 64,1o4,968 

V205 

60,654,588 I 42,868,112 
' 

CUbic f'eet 

and 1.00 pet. v2o5 and above. I I I I I 43,ooo,ooo_j 3, 000, ()(X)_} 0.28 17' 000 '(XX)_/ 1.05 64,105,000_} 

- ---- --r- - - .. 

Class II : Mineralized rock 0.05 pet. 

":30s and 0. 50 pet. V 2~ and less than 38,192 2,728 0.05 2,728 1.13 61,787 28,296,016 2,021,144 0.05 2,021,144 0.58 

I o.1o pet. u3o8 and 1.00 pet. v2o5• 

Class Ill : Mineralized rock 0 .lD pet. I 4,809,196 343,514 0.03 191,070 o.oB 

u30a and 0.10 pet. v2~ and less than 

23,324,595 28, 334' 208 2,023,872 0.05 2,023,872 0 .58 23,386, 382 

28, ooo, ooo.J 2,ooo,oooJ 0.05 2, 000 'ooo..l 0.58 23, ooo, ooo_/ 
--- t- --· 

524,851 I 4,&>9,196 343,514 0.03 191,070 0.08 524,851 
I 
I 5,ooo,ooo_/ 34 3, ()(X) _j 0.03 191,lXXJ_/ o.oB 525,000_/ 

0.05 pet. u3oa and 0.50 pet. v2o5• I --·--- .i - ---

_/ Totals rounded. 
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1M total uea ot ltltl'Qm~Jlt V&l.ler', Ariz.,, i ·a 716 atuare rd.lee. 0t 

th1a total 2'3 *J.\l&l'e mtlea ot tbe SbiJ.ariUilP Mllher· ot 1)be Qb1ale to.-t1on 

.. beel1 ~ by ·~too; as t-.n 1111ea ot tbe ~ u cl.earl1 

~J 14 8flUU'tt mle• u J&rtq coaceeled by 4uae taa4 aa4 4.ebt1a; aa4 

421 -.are .Uea ot tbct ~ t•· cleMtpl7 'l>urie4 .•. 

f.n. tllo qpoHcl e4 lVtl¥ coaceelect -~ lllitlibeSt 6a ~la or 

..... te ' ot ohM•l• ... been ebaen'eA., or tlaele. 13 *" ..... nts, 

extenaiou,. o., uola'W ~ of otbanu thwt t1ut ~ ot elWbDelt 

!JM. beellcle~ to be 47. Ckl ~- esauapt1on. that 90 :pe!ieent ot tile 

e . 1t -.. 41acO'ftft4 in tbe exposed Shi._,.. ,.._r u4 60 J,"~Qcent 

1a tile lVtl¥ CODCMJ.t4 ~ ~~ tt ls eatilated tbat 58· obuMla 

an· Jfta«mt, 1n tbe lla lfl'UttJIJ .U.• 9'1 apoatJ4 .-~ ·~ Std.~ 

raeaber. for •J'IMaatiou.. . 011 a atto ot 58 ,..._1& in Ita et\aft .Uea, · 

582 cbuttela iave been eaU.tecl to be eOGCalM. ~ the ··11· \Nrted · 

~---... 
Ot tbe 47 expoae4 • · ~ ex.poaecl cilt.aela 1 slaov ~aecl 

~· on outcl"'p; aD4 of tbo .. ttmatea. 58 ch&nMla 1o 4a quue .Uea 

9 voul4 posslbl.l' be ad....UzedJ therefore, lt :1.1 e:at1aate4 tlait. of \be 

58a ob&Daela u U.· clleJ4r · b\di -~ JIIJD.MJ' -~ 89 _, be 

.uerali.a. 
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-. .....- .u.atou tw tbe ea~ted .eg . .a.ftUiecl 4eetl¥ bVled 

ebMMla ( oa lllll!t8n 4t.roaDaloaa of o'baenect. c-..18) ue utilate4 

to •= le~. 1,.920 teet. Vl¢tll. 320 teet# eat .... - 30 teet. .. 

·UIO\IIR or .....Uze4 ~ 1a ·tbue 89 dBDDell s.. ••~ to be 2 

penea.t . of tbe total olaalm81 Yol.1111t; c thl•· bUlt we UTi YO· *' tbe 

tol.lovias 4av.: •ol.wll ot rd.Der&Uzed.. olaDWle • ,.,3351012.,000 tee~, 

vola. ot a1Del'aliaect rook • 861100,~ tett, &D4 ~ ot -.rallze4 

J'OOk (YOl.UM/lA) • 6,192 .. 814 toDa. 

~tal ,...._.. 1D tM Jl:trJ-.at ValleJ- ua '- 4:1~ :lato 

~·oatesonea .. . ftftt,. ttiolletn tale.._."' 1o. a ·-·a.; HCODd., tiioee · 

1a ehenatle tlat Ute· bUt~ beDe&th··.~ atra1la .&D4.. .._ ,et. 'beea 

louad.. ·~ reMJYe• ·lJl_ tile ~~n ... t lo· e c._3 UQUilt to abOut 

s.ooo.~! -- (tule· 10). ·~ Jmuq 14Mrallu4 clanael.l .. eett.te4 ' 

to potea.tlal _....... ot .Oout 1.,:5001000 tau (table U). ·e. 

~ ~. --~ ~~ ia ~c1;pate4 in aboU\ . fS9:.~eJaDMla 

tlat AN eODMalecl .aaa. bave aot ,-.t ·beea --~. St · u , ·~~ted. 

~' ~"--~''"'~-OQ,Dlf!la coata;I.D J01;eAtlal ~· ot aboUt 6,ooo,ooo .. toaeJ .. 

(table 10). the - Gt &11 ;potential .. ..,.., t'bell, l!i a'l't<Nt 13,000,000 

· tor11 ot IISa.UMtl nu. %\ it estS.Mcl \bat. or ·tld.l· ...... about 

1,000,000 tou ViU it b ·tbe ftftt pad.e CluiJ about 5,,000,000 tGD8 

vUl be 1n MCODd. lftde claa8J url 1,000,000 ·toM vUl be .in tJae 

\biri clal •• 



Table 10.--Potential reserves in the ~nt.UDent Valley area, Ari&ona. 

Channels Mineralized rock Mineralized rock Mineralized rock Totals 
o.1o pet. u3~ o.o5 pet. u3~ 0.01 pet. ?30S 
and above to o.1o pet. u3oa to o .05 pet. u3oa 

(tons) (tons) (tons) (tons) 

M:>nument Bo. 2 3,062,051 2,023,872 343,514 5,429,437 

::u 
J!Kcept lt>nument Ro. 2 863,o8o 570,250 107,886 1,5.t.l,216 

t:jn wo 
~:z 
~., 

0...._. 
~ 0 ~ 
t?=J rn eu tj . l 

2 
tj >--3 
> ~ 
~ > 
> r 

89 concealed 3,468,010 2,291,363 - 433,501 6,1~l874 

Bmct 7,393,141 4,885,485 ~,901 13,163i527 
Totals ··, 

: 

(tons) lt>lmded 7,000,000 5,000,000 1,000,000 13,000 ~000 

~ (J ' 
trJ 0 1 
~z 
~~ 
H ~ 

()0 
8 m ~ 
txJ -
tj2 
~ 

tj~ 

>> 8r 
> 

;_ li~~!!i 
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Table u.--.Rtaen"ea and potential CJ.aaa I ore ca.puted tor lmoWn m1De:ral1ae4 abannela 1n tbe ~nt valley area, Aricom.. 
- -- -- --·---

Ore body i Indi ea ted ore 
---+--- - - --

VolUllJ#!Y Volume ! Average grade Channel lti.ximum !-Bximum Mii.X1mum Tonnage To~e 1 

W1dth ( f't. ) ~ngth (ft.) Thickness (ft. ) (cubic feet) (Volume/14) (cubic teet) (Volume 14) 1 pet. u3oa 

Mi. tcbell Mr!sa 
cbanne1 No. 1 4 15 8.0 252 18 

- --- - -- - -- - - r---- -- - ----
M1 tcbell ~sa 

channel No. 2 

Subtotal 252 18 t 

M1 tchell Mesa cb&nnels I 

Hunts M!sa ---r---
cba.nne1 No • 1 4o 60 2.0 2,520 18o 

- - -- t-- - -- - -
Upper ore body 8 12 1.5 76 5 

Runts Mesa channel No. 2 - - ----- - -- ----- -- --- -r- - --
Lower ore body --12 18 3-5 386 28 

SUbtotal ! 
Runts tesa channels I -
Alf'red MUes 

cbanne1 No. 1 4o 4o 2.0 1,680 120 
--

Cecil 'I'odecbenee 
. 

cbanne1 . 30 90 5.0 7,o88 5o6 

V&Dadium Corporation of {1) 
8,699 America's lOOnwnent No. 1 120 500 11.0 346,500 24,750 121,785 0.22 

Emct 121,785 8,699 0.22 
Totals - . - - ----- 1-- - - - -- - - -- - - - - -

RouDded : 122,000 9,000 0.22 ! I -

y Sbape ot ore b~ assumed to be ellipsoida.l 4/3Tf(W/2)(I/2)(T/2) • Shape of ore body &ss\IID&d to be bemi-ellipsoid 
4/3TT(V/2)(I./2 )('I'/2) collinear vi th channel trend in folloving chamlels: Mi tcbcll Mesa channel Bo. 1; Runts Mesa cbaD.Dels llos . 1 and 2. 

2 

y Computed on basis that 2 percent of tbe channel aedi.ments may be mineralized. 

- . 

Pounds Average grade Pounds 
u3oa pet. v2~ v2~ 

- - - - - - 1--

--- -

~------

38,276 1.11 193,118 

38,276 1.11 193,ll.B 
- --- - -

38,000 l.ll 193,000 

--- .. --- r 
Inferred ore I 

I ~--- -r--- --

I 
Volume Tonnage 1 Average grade Pou.DdB I ATerage grade fuUDds 

(cubic teet) (Volume/14) 1 pet. 0:308 U30S pet. v2~ v2~ 
i 
I I 

252 18 0.42 151 1.62 583 I 
I - - - --- 1---- -- . - --- .. -

252 18 0 .42 151 1.62 ~ 
2,520 18o 0 .42 1,512 1.62 5,832 -- -- 1---- - - --- -- --

76 5 0 .42 42 1.62 162 
- - --r----- -- -- - 1-· - . -- - - -

386 28 0.42 235 1.62 907 

·2,982 213 0.42 1,789 1.62 6,901 

1,68o 120 0.25 600 1.25 3,000 

7,o88 506 0.24 2,429 1.49 15,079 

224,715 16,051 0.22 70,624 1.11 356,332 

236,717 16,908 0.22 75 ,593 1.13 381,895 
------ -1------ - - 1-- -- --

237,000 17,0CX> 0 .22 76,CXXJ 1.13 382,000 i 

\ 

Potential ore Remarks 
-

ToDrl!J.EeY Volume Average grade PoWlds Average grade Pounds 
(cubic feet ) (Volume/ 14) pet. U3C8 U30S pet. v2~ v2~ 

15,788,750 22 , 555 0.42 189,465 1.62 730,794 Uniform ore body 1 foot thick ass\llled. 
-- -- -- --- ----- ----- -- -- - ------------

85,445,000 122,064 0.42 1,025,34o 1.62 3,954,883 

101,233,750 144,619 0.42 1,214,8o5 1.62 4,685, 677 

4o,8oo,ooo 58,286 0 .42 489,6oo 1.62 1,888,457 
- --- - --- -- -

756,250 l,o80 0 .42 9,075 1.62 35,002 

41,556,250 59, 366 0 .42 498,675 1.62 1,923,459 

917,730,000 1,3ll,o43 0 .22 5, '768,589 l.o8 28,318,529 u-v rat i o estimated at 1:5 

843,750 1,205 0.24 5,784 1.49 35,909 u-v ratio est~ at 1:6 .2 

33,957,000 24,983(2 ) 0.44 219,850 2 .23 1,ll4,242 ~1 ) 
2) 

Based on premise of about 1,o6o feet of' drifts. 
Mineralized ground est imated 1.03 percent of total 

' 
channel volume. 

1,095;320,750 1,541,216 0 .25 7,707, 703 1.17 36,07(,816 
- - --

1,000,000,000 1, 500,000 0 .25 7,100, ()(X) 1.17 36 ,O<X>, 000 
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All ot JUDe 19531 ol)].y· tlle ote depotit ot '"- fi>ll1.11118Jlt Ia. a dbanntl 

vu prod.uc'QI aizeable, UIOUllte ~· \ln.tltum ..a vaoa.uwa o". At tu.'t tiM 

O}Wn"ati-. by tM Vaaa4turi COrporation. ot Aal'lca ,.,. ~ belltl 

~to tlle open.ptt tn- ot .t~ttntaa.. It tbe ~ate ·ot proa.uct.tca eontbuea 

- at, or lD.cnuea brQ"OD4, tM leYel e.-t&bU.bad 1a 3UM 1~3, lt,... 

like!¥ tbat tbl de;postt u the .~~ Bo· 2 cbamlel wtn. be uplete« 

Vitbin tbe· toftaeeabl:e tu.~. ~. ot J'uu. 19531. ao uew <lepoeite 1114--. · 

toutld to npJ.ue tbe 4epoeits beiDs aiDed·· 
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Alt~ the woa M8 pe.IJid.tted thit ct.eteDUiatioa ot ~ ueetul 

cuiclta ror ~JectiD& it -.a ut 'been au.cceastw. ·s.n ,._ntJ.Ds apecitie 

81U,dee to't! tM loeation of DeW UNaium on ~ttl• tlltil aucllsu14oe 

are d.Qwloped tlae poasibUity ot tindillS new uanium 8lld ._wa on 

clePQa1ta ap14J.1 aQd ecozaomteal.lJ 1a ~te. ·CD! of the M~Jos- pl"'bl.ema 

still to be aolve4 is .a d.etend;Jation .of vbe.t ecaetitutea teaaible .184 

acceptable· 8\d.dee to QJle. 111e ftlatioashl;p between ore 4a;poslts a.a4 IJiJJeal• 

ize4 oxpo&utes to chalmel se4ilaen'* .bas 'bHn noted JDaD.V times in tt..\1& 

ftJX>rt aD4 ellwbare. !be elamlel.a au.d t!lel~ till can. be couideft4 "fav~ 

able s;roun4n aDd. it 1.8 in this favonble ~ tbat turtber voa Ullt 'be 

eanie4 .out. Itt ·ov opil:l1on tJd.s, favo~le P'OUfJ4 eaa be iaYea\lpte& IIOSt 

n&tiq by two phase -.ploation .proenm. !lie ftnt p¥se would. iaYolw 

tM ..._mtDation . ~ 'the tJ:en41 lelillth, 'Width, UA ;depth ot aemur ot tile 

· cJta.nnela by a-o_.1c:al -~. on tl1e ._i, of tteee ota \lalt ccmd. 

p1a· e, 1nYolY1Da 4Umon4 ~~would. be ~n. i'ld8 aeeoatl ,.._. 

"JJ\ll4 cleten:Lne Vhtdl clarlDele .,_ most likely to coatata on ..,.,_1te. 

!laeft vCA\14 be three obJect:tvee to tAte diuolld ,4n~ ~' (l) the 

loce.t101l ot new ctepositti ot \1.l'fl'lliwa oreJ (a) Ge reappaieal of tbe· urutua 

reso~• ot 1-bmtllel'lt Valley.; an4 ·(l)' tbe ~tj,OD. of fPd4n tllat would 

aaaiet ·in the d:1acovtQ.7 of new ee:po&ita ot uraai\IIL u.c1 -um on. 
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It aeeas likely that eo.me ot the oban.Dels investigated are bouod to 

be barren; otber.a, hoveveJ", may contain :deposits of u.raaiua and vaaa4ium 

ore of 100,000 tone or JDOre. Whether any ot the char.Ulels are as ricbly 

mineraliaecl as the 4epoa1 t in the Monuaent lo. 2 channel is uncertain; 

likely at leaat ODe more cbannel either buried or exposed •Y be coapa:nlble 

to the depoa1 t in the Monument Bo. 2 eharmel. 

Once tavorable groun4 is delineated by the diamond-driUiJlg progrea 

the claim owners should. be encouraged to dQ a4d1 tione.l diamond drilling. 

We believe that such 8441t1onal exploration in the f'avo:re.ble channel ae41aenta 

will result in the disaove:ry o~ new ore deposits. 

ot the •DY favorable areas noted during the course ot the work the 

six m.ost promising are given below in orier ot decreasing priority. They 

should be the first ones tested in any future exploration program in the 

Monument Valley area, Arizona. !'he location of these favorable a.reae is 

shown on figure 14. They are .: 

(1) Bunts Mesa (cbanaels nos. 56 and 57); 

( 2) JC1 tchell Mesa ( ahannela nos • 50 and 51); 

( 3) Cecil To4eahenee oha.rmel (cha.Dnel no. 21); 

( 4) Chalmele at southeast edge of Bosk1DD1D1 Mesa 

(channel a nos. 27 and .28) J 

(5) J(oley BJ.a.ck area (cbanDels no,e. 37 to 47)J and 
. 
( 6) Alfred MUea obannel. Jfo. l ( cbanael no. 1). 
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