
The following file is part of the Grover Heinrichs Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 

have indicated what we know about copyright and rights of privacy, publicity, or 

trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 

collection. These rights include, but are not limited to: copyright, privacy rights, and 

cultural protection rights. The User hereby assumes all responsibility for obtaining any 

rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 

authors in the manuscript collections, except when the author deeded those rights to the 

Survey or when those authors were employed by the State of Arizona and created 

intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 

information, or opinions that may be contained in the files. The Survey collects, catalogs, 

and archives data on mineral properties regardless of its views of the veracity or 

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



('I 
• '-I 

r Tt DUCT.10'i 

t suI to 

.. 
ut)( .. 0 ,h 

d 

'" ~ ,"- .0 

~ . 5 ... 
~ . o ,. _<; 0 " f"l . f) 

7 ~17 ' r' . '1 . " 
;t • . 5 0 . 0, ( 

OJ 



.. 
5 
II 
:l 
X 
0 « ., ., 
« 
:I: 

ci 
0 
0 
l 
a: 
0 
Z 

U 
~ 

> z 
« .. 
:I: 
0 
0 

l< 
0 
0 ., 
)( 

III 
C 
0 
0 

oj 
z 
o 
;,; 
:; 
c ., 
N 

>­., 
~ 

.; 
>­« 
l 
x 
t­
o ., 
to 
a: 
III 

t; 
:I: 
;:: 
Z 
III 
o 

I/) 

CIl 

.., 
6 z 

0 

~ i'" 
~" 

o 

-
It 

o 

," f 

., ' ;~ : .' j 

:(.1 ' 
", " 

> 
1,/' 1 '.! 

. .. 
" 

" I; : I ~ 
" , 

I" 
, .. - " 

. J ,!" ",,' ."', .. 
-;;- ';:",. ~ 

" 
,c~ , .. -;- <-

",' 
,," f '~ ~ 

. 
I, ,A:.r 

.. 

" . ,~ • ~ 

, c 

" 

I '" ",' 
, 

1 
,. Y 

; 

, 
1;" 

I, 
'~:} 

I, 7' 
~"" "' /', ,,; 

!' 
,' I'", - 'f. I ~ ,::.t I " I , 

., /' /, 

• /'( , t, 
I ,~~ ~ , " 1-" 

\ 
; 

I- '-

'c, 
0" " - '" . .,., 

t 

, c (\1\\, .,~ 
',' '~'l; I· 

',;: ""-:::: ,, -~ 

.', 
" 

I, ~ <I. , 
" . 

.; I ~ \ , 
' ,,:, 

, 
.. " I ,' "~ '" I, .. ; ;.;.{: , . , 

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

f, \ 
" , 

, I i; I'c. I ', ~ h '\ 
,11,', :r: • ' . , . 

, .- , ,~ ," ,; .. , 
; ". "co 

'" 
-I, 

,," . " \ . 
" , , " ~ j, 

I ' " " " 
~ 

(~ 
, 

,,' , .' , 

~ ., ";" 

{ ' ~ ~ " I . 

" 
~ y' " \ ;' ,,': .-

... ' ' 
i' 

" . , .j 0{- .' -~' < 

, " 1 1-
" 

. 
/" 

'" " " \ ~. \ ~ " .... 
,I 'r I" ",' l' \ C'"' 

, , . .. " • i' !:' '.'" ~ . 
., ~ @ ~\ '" " 

, 
'f,', 

1'1 -, 
" 

.' 'f 

"0, 
,.~ ; \ 

" 
, 

" <" . " 

"' 
I' " , • '. 

~' 
,', . , .~ 

: 
, 

," 
c .- - , 

co 

.. If . 

I,' I , 
1. 

" , . 
~,.. ~ 'N' ~ 

" 

I·' 
" 

, 

l " 

',' 
., ~ 

,I, 

" 

, 

'j 

.' 

,-
~ , 
'" , 

~, 

-o 
a 

""<" 

.. 

" 

) 

" 

• 
" . 

. 

" 

I'" 

, 

,. bo 
i. 

,b-

""..::> 

~ 

~ 

r(l 

( 

,...J 

< ", 

" -

o 



I . "T 

As 3hc~~n 0 
... tx- . ght-l n(: 
and the ed1 

the " tr:., ch:.art, t?l( re s "n .-:.p aC:1 to a 
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It W ' S" b", c nfe::.. <ed t.hat !'· . .iult'" of th . s reCf'Lt orK ".0 sti 1 
r Ius! v .; 0 he ~holE, ,1 thin • oder t ely noour g n:'. , f r 

bul_ Qz1ng th~ tQ er horizon va ag sci t11ator a · 0 oly,l.lr.;t€ly 
pp0.r horlzo , w ~ as I re~all bout three times 

nomoly for the exposed ' tr tch ( 340 ') I ', g thA 
4 times ba~kgro d . 

, d1t i onll t vorable fea tur a:-e th pr0 ~ e C~ 
ional u lift, bl chin~ and st ln1ag,&nd th ~ 

i te 'J sh 1· or mudston ; to~ th r '1th l i mestone .in 
c urs a f.va ge sci tilator anom~ y t m s b 0 
'7 0 ft.lc",Z. 

of 

the 
led 

st on crof'-
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• 

ey, elf. 
':.'1 , 195 
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atiQual Lead Co. 
111 Broad y 
N e Yo rk 6, N. Y • 

August :30, 195 

issar, Dr., 

To profess1on 1 serv1ces,consu1tat1on~ n 1Y91 . of dat ,pr p ra­
tion of suppl em ntary report on Bunn--ennis1on prospeet, 
July 30. 31, Augu t 1, 1954 ••••••••••••••••••••••••• ~ ••••••• ~ •• 50.00 

/ 

/ 



y.'- -. ~ \ 
\ 

~r.Gloyd .W11 s 
anage, inlng Depart ent 
tional Lead Co . 

111 Droad ay, ew York , . Y. 

Dfl r Sir: 

I am send ng airmail today one oopy of y report; second copy 
follows by first class ail. 

':fOU w1l1 finQ the r , ort ,:. ther '-'omprehen .... 1ve , n 1 t lis d1 tufbs 
e a b it,because .t was not co'nml" ioned to prepare any "'uch report. 

But I foun t it impo: sible to ende' an .. Judgment on the 3unn-Dennison 
pro p ct ithout spendlnz some tille in revie of the' geolo'y of 
Colorado Plate u ur nium dapo its . I t 1s my hope th t ~ome of the 
faots nd tJosslb111 ties brought out might aid your en 1n the flelc;i, 
Wi 0 seldom find tim to '" e t e kind ,e cor el" tion study I h v 
ventured on. 

tatement of account is nclosed. 

V ry truly yours 

dward W1sser 

". 



, tiona1 Lead Co . 
III Broad y 
He Yo k 6 , N. Y. 

June 23 , 1954 

tg Id!arg !isser, Dr., . 

To prore~s lona1 e · rv1ees, exam1~ tiOD of ura t um 
prop rt1 s , 4 days . 150 ••••• ~ ••••••••••••••••••••• 600.00 
O~ ice research~ and prep ring report,7 days . 
o .100 • .• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .' • • • 700 • 00 
Expenses (account ttached) ••••••••••••••••••••••• 168. 44 

- 1 • 4 



EXPENSE ACCOUNT OF ED ~RD WISSER, HE MEXICO-UTAH TRIP, 1aY-June,1954 

Roundtr1p plane, ticket, San rancisco-Albuquerque •••••••• t 120.78 
ay 28 Taxi,limous1ne.................................. 3.00 

June 1 Breakfas"t,lunch , tips •••••••••••• "............... 4.50 
Hotel,Albuquerque •••••••••••••••••• ". • • • • • • • • • • • • 28.66 

June 20 Lite" pr1nt s , s taionary etc..................... 3 .5Q 
160.44 



NATIONAL LEAD COMPANY N~ 27275 
" ST. LOUIS SMELTING AND REFINING DIVISION 

THE ACCOMPANYING CHECK 19 IN PAYMENT OF THE ITEMS STATED BELOW. IF NOT CORRECT RETURN AT ONCE. 

LESS LESS LESS LESS 
INVOICES DISCOUNT FREIGHT AMOUNT PAID INVOICES DISCOUNT FREIGHT AMOUNT PAID 

6-23-54 1$460 44 



NATIONAL LEAD COMPANY N~ 28935 ST. LOUIS SMELTING AND REFINING DIVISION 
THE ACCOMPANYING CHECK IS IN PAYMENT OF THE ITEMS STATED BELOW. II' NOT CORRECT RETURN AT ONCII. 

LESS LES. 
AMOUNT PAID I LESS LES. 

INVOICES DISCOUNT FREIGHT INVOICII. DISCOUNT IFREIGHT AMOUNT PAID 

8/30/54 25C 00 

- -- ----------------------
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?he Bunn-Dennison prosp ct 11 s 10 tbe teep western flank Qf 

t h 10 ' and r latlvely n rrow aet i anto p11ft . Two horlsan . in tb 

or 1son tor t10n show spotty r dio et1V1t7 d1 tr1buted over lengthy 

stretchs of outerop.The only uranium min ral reoognized 1 schroek1D­

rlt , t r-tr v 111ng ox1dat1cn p oduct. 

11 c rt in chemical fe tu 41$ suoh · t TOr bl lroa- t 1nln , 

nd bl achin of shale ug t the prox1mlty or cre, s dim nt .• ry etruc .. 

tur and eup is le s r .. "orable .. obylous chann ls,eros-beddln and 

other scour-encl..-ftll fa tut-es char-aet rl t1c ot co Gl rc1al or d posit. 

be1Dg poo,rly develo d. Carbon oua 1ttr h·, 1so typlQ 1 of Jmo 

or deposit,1 app rently 1 eking. The c1 tento I1tt,also, does 

no . e ble very e10s ly up11ft". With ioh ny depo 1t se 

to b ~$oe1 ted . 

On th o th r hand, some ur n't i s pres nt , the district 1 virgin 

and ar removed f r om deposits, nd pir10al cr1te i for ore 

y not _holly pply hr. So e th or t1c 1 eonsid ~lOD$ $ st 

tb possibility that 0 dpos1t ' y x1st. 

It is reco nd d that if radlcm trio urv y or th Lo p ~ dloaet~y 

sand tODe bor1zo ,BOW belng 01 red of t lus by balldol r~8bould pro •• 

encoura 1ng,both the 'pp r and Lo".1 r d10 etl'f& horison should b 

dr1lled. The amount 0 rll'1n wl1l ,01 eours , d P nd on result of the 

1r t r hol • 
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INtRODUCTIO 

Th Bunn-D onion pro p' et pr s nt the p z lin e tur th t 

While radiometr1c su v y 1nd1oat consld r bl dio ot1 vi ty in 

t.o horilon of tb orr! on fQrm tl011, 1 lbl \11' nlum-b ring 
, 
ather 1 r limit d'to sehro k~ng rite d che 

s apl out r th r dioactt? hor1 ons indio t extr m 1y 10 .. 

U30e oent nt. Th writer w S 0 lle t10n in n t~ pt to 

olv tbl~ rlddl ,and xaml d the pro rty ay 2 I 195 ,in comp y 

ith sr • QUirk, charon nd 11 tt of tional L ad Co p y. 

In order tQ obtain so ba t upon hleh to Judg th BW'ln-Denn1-

50n how.1n 5, sit to the Or nt urnnl field. d on the 

fo110 Ing d y in co p ny it . the B •. On y 1 

u1rk, ch ron nd the l'1t r p 1 vi It to the Lucky J ok 

in , hit C nyon, Utah, and lnsp ct r 1 t tur of th 19 

Ind.! n h and Lisbon V 11 y. 

U on nt1 eturn fro th £1 14 trip I hay f It it ness ry to 

r Id orfie r vi .. . ot d v 10 ent in xplort1on for urnlum 

in th Color 0 Plateau r lon sine y brier pa~tlclp t10D 1n uoh 

ork so 12 year • o. pro [ ct .hie sho s no or luate<l 

onlY 1D the light of analogou occur enc and of en r 1 principles 

rl. d fro tudy or th mineralize region whole. 

In the tollowing d& criptlon of th Bunn-D nnl on property I h • 

drawn freely on '. .l.J report by R. • 11 tt;d t d y 31,19 d on V'er-

" bal C !llunic t10n fro th entl D ntion d. 

- 1 -, . 
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10 to 90 te t.!hi unit is tent ttv 1 - corr 1 t d 1th tho est­

water C nyon unit of the orrison. It 1$ her c lled the Upper r 41<>­

act!v horizon. 

aelow thl unit re 50 to lao feet of gr n h 1 .hich may eor-

r espond to the Reo pture Cr the Morrison. Und rlylng the 

ha l 1s a brownlshftdstone unit 20·90 te t thick hleh may be 
D . 

Lower . 0 rison in 6ge ,or ., OOr r s~n.d to the Bluff to at10n or 
the San Rafael g oup bleb underl! s th orr.1son. It 1s> her cs1 ed 

the Lower r dio&ctlve hor1zon. Ond rly1ng th1s horizOD 1s r en nhal J 

at t he toe of t h dip-1n slope. sst of t h to v. ley wash sep rat s .. 
tb hale from the spin of Todl1to~ g psum ntioned. 

The Upp r r d1oact1'Y sandstoae unit 1;;1 thick , t at the north nd 

Of the stl' tch of outcrop exam1ne4,thlQ , lng d splitt1 to'" rd tn. 
outb. Th Low r radioactive s ndstone mertber do Ju t the rever e" 

bel thinne t b low the thick st po t10n of the Upp r horison, nd th1ck 

en! toward the outh,whe e th Upp r horizon thin and pl1t. 

Where bulldozing h d the Upp r hor1z :n in 1ts thi~ er,north • 

rn segm nt,what ppe r to b ohro k1ngerlte occurs along 30int 

throu h th ' . nd ton , whioh. here 1 

f1n - nel qui r nular and SOl e1rhat rkos lc,e h1b1t1ns feldspar gr 1DS. 

A wh1te , e rthy a f r1 lot quartz , d reld par rain .. 

Gyps 1s also co on long j o1nts. Irl" "ul r e 8 of ret! iron 

oxide occur, together . ,1 tl'" " \\'71or18 or ;.ft ,roll " ot the Cia e.. In pla.eea 

the s ds ton 1s pep~e~ d with 11$onlt spots sug ' est1n or er d1 s­

e in t d P rite. Ac ord1ng to Ell t,iron 0 14 nd yps aho e1 .. 

tively hi her r d10actlvlty h n the s rroun 1ng nato • 

Cros -beddln 1 not ro inent in t e Upper horizon $8nd tone; 

1ttr' flb",consi ting of carbo lzed ood .. o1 Y 8 \1 and p 11 ts te., 

- 3 -



nd associ ted '1''1 th ,,:many uranium deposIts 4f tb Platea~ reg ion,1 

not bly' Ibsent,at lea t in th Upper r dl0 ot1V' ber1zon. 

. The tew r rd10actl ve hor! ~on was se n t only on place \\here. 

squ ~e toot or so 1'1 d b en expos d .1 th &. plck" Here til sandstone 
., '" 

.., $- h1ghly t rru inous and 1" s.ald to shoTt 1'£1 t1 vely higb r&d! ct1-

v1ty. 

It is my recollection tht shal nd cl ay beds und rlyin the radio. 

etlve s ndstone units nd ord1nar111y ~e4 or gP en 10 eolor, r 

bI ched ray wher radl oct! v1 ty in ,h n rby s . dsto e 1 rele tl' 1y 

hI J 180 that WOre g n r 1 rock taln ebange,go1ng aorth , fr t n 

or b own to r d,rad1oaotlvlty rop raa1c l1y. 

RADIOACTIVITY 

G 010 10 d r dio etr~c cros5 ... seet1on were mad t 200 ... f oot lntp. 

v 1 lon th strike of the ro~ tlon;r die ct1vlty was 1nv stigat 

with tb 8olnt!ll t10n counter. 
e. 

R&ults sbow that the two ~ ands on horizon. are not evry~h re r d1o-

active an th t h re th yr · intensity ee s concentrated n ar their 

b s. 1th bQth horizons rad1oact~v1ty 15 t a xi h ~e the 

s.8.ftdston unit th1okens;ln th c s of the Upper h01"ilon,to'S' d th 

nortb,.1th th Low r hor1zon,towrd tn south. 

As I tand tt l .h11 sjreteh along th two bo 1 on h 

no. cIte are long (aggregating pe 1)a 24 0 feet ccordln . to llett) 

the ano 011 re not 1 rae ~yer 

p'rh p . on the "rae of thre t1 

th great ~ p rt of such r ten , 

norm 1 background. Ith1n the 0-

melons stretches he> v r,.isol ted shrp p k , OCCtll". 

- 4-



10 IFIC C OFCBBO KI GERlT 

Since most d po_it re not ble for th dive slty 0 ur -

n1 min 1s pre nt,the f ct th t a hroek1n ita Ion h s b n 1-

ent'Lf! d at the Bunn-Dennison prosp vt u t b s1gnlfl , nt • 

ccord g 'to Stug , nt . d Gude1 the compl ~ c rbon t - \l1~1 t 

sch 0 kin erit 1 the Earth t-tr a1lin fmo t e ox1d t10n pro­

min r 1 • Solution 

~r d t eet , t 1 a t, 

rina nd olut1 or O'h d ct of' t 

torm '_ it c p ble pf t r e_llnQ S ve~ 1 

f 0 it 

At w ex1eo, a ur 1 triot on th 

tl o li! tructu:N\l 

2. .':DrOUll rd ~ 
SlD!!t • N.I •• A. 

tat th t C 1'"0 1nger1t it: toun Ithl 

xt orth st 

d Jon $ 

d low tl Or 

lch con 1st of c notlt -t miner th t th chro . in -

y pr nt r d posited fo of th ur nl 01'1 in Iy e -

pI cds e rnotit • 

.. } . i1 s lut10n f rm1n eh 0 k1n., r1 t r th 0 t obl1 of 11 

o ct d th r1n and olution f ur n1 d po~lt ,th in 1 

its 1t 1s t t 1 e c~~d11on o. w ther1 • us t 

·1"1 1 (R f h r 1tchbl n e hydrotb n I 

sehrook1ngerlt 1 th 01 ur ni tner' 1 in ny outcrop spra ... 
., v r 1 und d fe t DO the 11 l"o("k,bc1n ucce lq t pth by u n 

p an • .tun1t torb mit od th w: t r t bi , by pltchblend .. 
l' us -D nn ' SCf pro~ ct, hil rlt y 

xt-r rn ox1 t10n nd dl s pat10n of r Be tt 1" , 

.. 5 -



Tel' 11 0 ~ot1t or pltehble 8 deposlts,ther 1 or ncour .... 

ibg po .1b11 ty" ely, h t 1~ represent th n - p 0 uot of ex-

tre e e ohing of an or ~posit h1ch fo erly erQPP d out in tn 

~ sent exposure. inc chroe 1ftg . te olut1on h v the b1_1ty 

to elt s .. 11 s tr v 1 1 tel' 11y or do d,lt y v n b po a-

t 1 th t th for er top of yore bod <.:. nt ay lie t below 

th pre nt surf C • (It s e s to ly th t the Bunn-D noi 

schroe 1 erit irepre~ nts don. r 1 ehlnp-' fro a for er or ody 

now rod d). 

In ord r to deal htch 0 t ttv s ntt ed l ' t .. 

mor~ kaly to be the t one,1t is Xl 0 f OJ ry to det "eth r 

y ph. 1c 1 fe tur s u .3 at t h t or body w t 

111 xpo ur a on the B n .. D on son prosp t. 

GUID 

Exp r1 c ha led to tor ul tic of n b ot h sic 1 or 

guide for th Jl ti o tte of th Pl t u g10 • uch .pt 10 1 

u1 a ply w 11 1n th d1 tr10t in .. h1e th y r d r1v d,but 

b co 1 s e rt 1n,th r rth wythe a~ a In whieh their p 11 -

t on 1 tt ,t d. The 

for t10n 11 s bo t 60 

t 1 

fro Ule Bunn 

d po it 1n th on 

P ct.' " 
. . 

Th rollowin gu1d to or in th or on fo m 00 pit d .. 

r om r 0 ou e 

jo ote depo its r con 1ned to 

or 1 OD. T . ~ It p 1 ckt 

o~e epo its r fo d in th up er e tw t 

• Cr1ter der1v d fr~ d po it 

fo e ppll,d 1 ewere ith c ut O~. 

.. S -

to 

1 S It a h 

x100Jln th 

e ,of t 

dl trlot 

B1' Y B s n 

h hQul t r ... 



1. Ore-be ring IS ndstone 1 n e - are enttoul t,and the or aecu!" 

in the ' thick at part of the len e ,optlmU t tekQa s b to 

50 feet.. ith ore depo its near tbebase of the ~h1nar\ltDp , nd preb b-

11 w1tn those n ar th b se of th C~ 1 r structure 1s 

urnished by channels scoured fro- th tmderlyln for ' t1oft, d f111 4 

s1. l lar eh nnels ex1 t, .nd control ore,1n the Salt sh,but they do 

not 11 t the b s ;they 1'e scour d structur ... in 5 dna rl11~d with 

s nd, d y b deter 1ned . nly by an tnt upt10n in the b din 

so tl by thin, ray ud ton p , rtUlg t the bottQ and 0 1m 1 es 

~r a ehann 13 • uch. chtuln 1 ,or tb thick t po-rt1on of 1 nse·, 

• .1. lncb, Geologic aspects or the r ouroe ppr 1s 1 of UT n1um 
d () 1t in p .., orr1 on for tlon , of th Colo 0 Pl te , U. It 

G ol,SVtv. TEI-SIB-A. 1950, 

to hvprov1d d ~1 um e~me b111t1 nd poro 'ty for round .ater 
"-

nd/o hydro,the . 8.1 soluti nS t 

2. ,he norm 1 eolo~ of the S - t h 1 d1 bo p ink1 h. 8. d to 

enclo tag ore d posits 1. p le to 11 ht allow bro , p~ ,led th 

11 onlt sta1 ,the ravo? bl st&intn extendln~ 

beyond Ore deposits. 

bun r d f et 

3. Or -b rin b ndstone 1~ int rbedded ltn udstonoj nd ODt ins 

otudstOQ and mudston -pebble con la. e ,t • The nor lly 

r d udston ,both w1th1nthe or s dston and Just beneath it.! 1-

t ered to r y. 

4. Ore horlzo s r eo only s1 nlf1ed by the pres nce of r tiv-

ly bundant c rbon1zed pl nt re -Ul- ,th t 

ber of d posits,howev r,ha e been found 

Th Geolog1c 1 urv y in .v luat n~ prosp ct 

• of th miners. n -
ted 1th t ash-. 

signs e ch or th e 

m in ore guld r 1 t1v l -nt of 5%,th crlt1 1 ,1'c nta 

- 7 -



b 1ng 5 • It 1 int r sting to 00 pare co rei 1 po Its in t • 

Grants re witb the ,hewing on th Bunn- nn1son prospeet ,.lthough 

d t .for ne1 th r r a art: complet enou h to a e th eo prison 

orth uoh.1he following t ble tte pt to 

basi of their Xh1blt1on of th four ore u1 

th se 1'e" on th 

~r. Ggide. 

1 

BWl!! Dennt'9B to§R!St 

10 
2 
3 M 
4 _ ... .. 

42" 

It y b note , fir t;th t cr1terl fo the Salt to 

ply to th 

t G t. 

t at r emb r 0 

lth r lard to Bunn-D nnlson rat ,the 

on e11,85 d on tat. 

ar b ed e t1r lyon 

th Upp r horizo # sine th horizon 1 • rl po,rly xposed. 

~ Ogt I 1.- Whil th b t ~adl0 tr1c 1 both 

Borlson. oc ur her th units re thlc t,th 1 t rr not rK< 

11 lentlcula~lt 'p rtn y ~y gr du 11 fro tb 11" thick t portion, 

wh ell.r th elves elon · t d. Fblch (ft f . 3) tat th t 1t 1 

not 90 uch th ab olut thlckne th r t or ch n of th cko ss 

1. • th -r tD S ~ of th 1 n th t t yor or. rth r, t tb unn· 

Dennison prosp ot th Up r bor! on hows I1ttl Gour ... and-till t vc--

ure, eron ... b . ding etc" th t rk t vorabl 

The rt1n of 1 m y be 

Ore GUid 2.- This er1t r10n of st intn 
~. 

to b et,csp 01 ] 

ly.in 11 prob b I1ty, by th Lo r or1~on. 

.... • 11 no • clay 11 0 1z011 to.. 1" Dot CJ 

itb1n the ndsto e of th UP? r cr1zon, the rly sh 1 1 

bleach d t 1$ cr1t rion. 

.... a -



4. 0 carbon oeous "tl"ash" as noted. Hf'.' roD'll'Ar, r mottl d or 

peckl d rock "8& observ d whioh might possibly r€·pl"cs ent ?'eath red 

hyd~c8:rbon . 

GERAL CO aID RATIO a 

Ona or two neral con~1d ration m y pply 1n an atte pt to eva -

u t this pro paet. 

~tr tlqraph1c jlos t!oQ .2! Rg~loaet1e HorlzPlls.. llett h tentat­

ively ldent fied th Opp r horizon Ith t e t. ter Ca.nyon e r of 

th ·or r1son, productIve hor i zon 1n th rant alstr1ctjif 00 rect , 

thi is a oint in f vor of th pro p ct. e La r horizon h 5 been 

th. BlUff dlvl lon of th fal gro\lp 

unci rly1ng the err s know,the ~l t 1 Dot to 

c ~ry or ,but,giT n th right phy leal ch r et rl t1cs, I 

hy it could not be a~ orG-~ear r. 

no r a 011 

'rhlcg!1 $l! the 10 r1aon.- The rl on tor tion at the prosp et 

18 ob bly lIttle over 200 fe t thIck, possibly 300 eet. It se ms to 

b con in th Or nts area;c rt inly th lndlvldu 1 

s dst units r uch thicker th t the prolp ct. A tudy ot 

or 1 on tr t1 aph in r 1 tion to o motlt d posit 4 
1 Bout 

t e r ct t t fe impor.t nt 0 e d posits h v een ound Wh re the 

O~ t10n 1 less t 6 0 fe t thick, d on h ·r it is 1 ss th 

400 t e t thle • It y b that h re th whol for atio 1 thin lnd1v1d-

ual s tone units r too thtn to c rry ore . 

Incld nt 11y, pI cing th Bunn- nnloa prosp ct on th leap ch s 

ap of It f. hoW' th t the orr1 on should b OV . 600 f e t ther • The 

easur d thlckne ~ w 600 fe t at a point .0 ile aouth 0 tl pro peat 

... 9 .. 



and 500 feet, 4 Ues to the no thea t , here the to t10n should 

be thinner th n et th prosp ct. This suas s ts t t th '0 er horl~oR 

y belong in the Morrison,or,wh1ch s (] 1kely, t t the 

to upl1ft &r wa struetur 1 hIgh d rl epe ltton of the 

or~1s on and prob bly e rl1er. 

This local thinning of t he Morrison 1~h b~ tintat1 ly considered 

a po1nt againet the prOSDect . 

truc,ture.- The 
• 

StrUi! t ul'al p ugges t not prove a l'el tlon be ur n1um 

d posits ftd up11~ts. Fer on thing, cr -b r for atlona r expo 4 

on domic 1 an tic11n 1 tructures,t ad to b burled tD b a!~ ~d 

sync11n • N.yerthel.. , many lin . r mil of o~r1 on outcrop. 1n 
S 

ne tral are.s(n 1ther 40 .8 or b ,1n) r , a p shows,app rently 
1\ 

b .rren •. 1 s of 81 11 r 0 torop$ on w 11 

se m a ! ct th th re th or~ son e rr1 S 0 

r b rren a1 o,but it doe 

de os1t ,th latter 

a e far or 1 ely to 11 on an uplift th n in a n utr 1 rea.Th 

r latty 1 In*'r 0 e d po. 1 ts on th t £1 nk of the R . ry OU t ains 

lie on th st 1'1 of .ha,-.p b 1n • 

. On th oth r h nd,the n w -found deposits in tb b it ot Chinle 

between C ron nd ~olhroo , in north st ri 0 , no 11ttl or 

no r.elation to structure. e Jack Pile ,1~ ~ 1 0, ecm to 11 in 

neutral area bet een th Luc ro uplift and th S n Ju Ba in. 
The ost convtnc1ng~ vid nee to $0 of str~ctural control of ~ome 

obseur klnd 1 fu~lshed by the 

tlve area~. (Sh· wn stippl d on th 

leer 1 B It- in th Urav n produc­

p), -1thln this bolt , hlch contains 

ne rly 11 jo ore depo.1ts or the ar , lndlv1dl d 90 lts r 

gated e st- t,tr nsv r to the belt, nd 0 r tos 11 10 • and 

o-re'rolls.,both of 'Wh1ch lnc11c te th d1 et10. of the o""'t-1$ofttr-e 

- 10 -



5 
ohannels • 

5/R. P_fischer , L. S.Rl1pert:Geology of Uravan lner 1 elt , 
U . S , Geol . :;urv.By.ll , 988-1 . 1~52 . 

At its northe~n end the Uravan Mineral a It trend" sub}) r llel 

to the structural gra1n of the complex OncompahgJ:'e Opllf 't,' hlch in,elud 
, ' 

thelt Valley Anticl1ne, Llslx>n V 11ey Antlcllne .. P rados Graben etc. 
", . 

OV8l" mQat of of its cout'$ how'Ver thea1ner 1 Belt lies n arly normal 
to ' 
~ th up11ft and to the ani' norm 1 f ult ala its or~ t. 

The Ura~an Bineral Belt ~~ __ of the Colorado Porphyry 

B it bet een Boulder nd Leadville,and probably extendln outh~e t 

of Leadville (see map) . This belt, wh1cb carr,;' $ s11ver-le d tine 

ores at its southwestn I go14-tungste.-ur~1um ores tow r its 

northea tend, 15 no oontinuous f ult or flssur ,but 1s m de u of 

a series or en eoh lon northe at fraetur and & more 1 portent 

er.1e. or northwe t fracture ,devel~e4 only within the n rroW north­

e $t belt~ Clearly so e hidden e".th f1 • at depth 1 involved. 

Th af vo~ ble are 8 ft of Fincb ( t.~) tor ore d posits in pr ~ 

orr1son torm t1.onslso t structural control (area ~ re color d 

r d on the map). The northern re at 1t~ west end oro se the S n 

Rafael & ell perpendl ular to the JQr ax! 0 that structure and 

includes th.-e e pIe ountain ine. Extension or thi belt e t to the 

..-w._ Cr ek nt1cl1ne is specu}.a't1v ;but t vor bl belt cart tnly 

1ncluaes that anticline and th Lisbon Valley ~Dt1cl1n s uth st of 

Fln"'h6s oentral f .01' bl b It trends n,Et rly nor 1 to the jor 

xls of th onument i'11ft,.wh11e his south rn belt how, 

l" lation to the plunging outh #nd of th uplift. 

- 11 -
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lccalit t1 on th 

by joint systems en t1cally connected .1th 

those up11 ts nd a,ug sts tha.t tU' nium s 1ntroouc d. or bydrot~ermal 
solutlo~s scen ~ 1ng hidden lor fetures in the b sem nt nd utll~ 

.1\ 

joInts in the do ed sed1 ntary COYer for r8~pld in th sed1ments 

30 fracture 

ay be represent d by the aJor f ult bo~d rin th t uplift on th a t, 

re e bltn oaewhat the clm1ento f It •. ulta a the nor a1 expr' •• 

10n of vert 1,. 1 d for ation in th cry tal 1ne 'b s nt, bile the a 

defo~· t10n is xpr as d by do es, nt1cl1n s,rel t1l' 1,. minor r \llt d 

Joint in the ed1 ent ry cov r. In the Pl teal1 r 10n, any d or 

nt1cl1ne y ov rlle 

,0 e or ut1 lin 1s a 

aJor base ent fr ctur, r faultj h r the 

etrl0,lt 1.. lttr mely prob 1 that the 

t ep side,lf str 19ht,l the eov r expr ~ ton of bement r ult. 

hi not w 11 hown on th . ccompan in ap,th 

t S n R f 1 Swell 1s te p nd .straiht nd prob bly 0\1 rl1e a 

or 

bement t ult strIktng no thea t. Th T pl Jount e h1eh 11 s 

close to tbis fl . 

contl'ol. 

1~ on of the r tts sho ~~ obv1ou! fr cture 

tr1ng of inea nd pro p ct ,lue1udln the 1 Vlda 1n, 

lon tb southwest rim of tl1 Lisbon V J.l~y I1n~ p .rall ling th L1s OJl 

V ley taul t 8Ug~ t th t the _ault zone • tght h. b n 30r 

en nn 1 r r hy roth rmal solutions,lf th o 1 1n of the r 1s hydro-

1. 

Ob lou ly,th se and ot r pp r Ilt re tio e f 11 -

o1ous nd colnc1d n 1. 1t th uran1 or r ' 

- 12 • 



Genes!, o( Color do Plate u Uren1um. Qrel.- There are at pr sent 

tWQ e.xtrell,l , oppos1ng theories and one intermediate theoryembrac1 thE 

two. 

1. Th Syngenetic heGty . This is held by F1soher,Ba1D,Gnm rand 

most til rller workers nel p st~l tes th t th ur nium dposl ts ere tor 

by groundwat r solutions m1gratln~ thro~ h or -be ring beds,prob bly OO~ 

after depo~1tiGn of the sediment i nd c lleetlng end cone ntr ting uran1u~, 

vanadium and theirccessory element • 

2. The ~lgen tic or Hydroth rmal Theory. Th1~ is suppo~t d by B nso~) 

'1. .E.Bonson t 1.1 Prell inar re,ort on the bIte C nyon Ar t'I 
J9§n Cp.,Utah, U •• Geol.Surv.Clro.217. 1952. 

ueher (R t.e) and a number ot others nd aids that th d pos1t_ r 

for.md by hydrothermal solutions scend1ng fro depth, pro f~bly long 

Jor fia 's in the basement • 

• Th Co~prom1se ~heory. Que pha of t 1 .... e dvanc 4 by 't rs 

nd Grau ere, who believe th ur 1 • v . 1W1\ oth r met 111c el cnts' 
<j'r 4,(, 'W1lf"trs,HC. 6r7tnfJer:'V",fIc~/);t J"Pri$ Ii, {/r/. "liu-II"~ .Jtl)t/ftp nl"} etc . V·5 (j~"J5I/nl . C/f"e . '2. 21IJfJ"3 

ere locked up in ,1 say, xpl ( si e volcaniC' ate la1 Gelated w1th he 

nor al,no -yo1eanlc co ponents of th Shin rump and Salt h bed , nd 
" 

that th se element w re r 1e sed by dv1t 1!1c t10n and ntered,to 

gre t r or 1 5 extent,th ~Qnn te. ~t r ln th ae form tiona. E eh t r 

CQuld not, ow ver, c1raulat t tic he d pro uced 

by uplift p us the presence ot 1mjl~r er.'i1n :roc s ba e n belo th 

ore-b arln horizons. 

In th early T rt1a y (Lar mide) pronounc d deformatl0 

n1e by lntl'u 10n and hydrot · r l ' eti tty. Th r t ulti 

s ceoap ... 

tectOllio ch DB' ~ 

in ele?tttlon ~upplled hydro~ t tic h ad to ground at r 

circulat1on, n1ch w urth tlmul t d by op n1n of Joints and r ults 

througb prv10u 1y impervious f o at1ons , cd by th entry of hot t~ 

• t rs,h1cb cant 1ned,perbaps, d 1tlon 1 ,v adt,. etc • 

- 1 ... 



-,:.~. 
'. ' 

e 
". 

lih reju'f nt ted and r 1nt'o:rced ground tel'" otlv lyo1rculat1n\;:J~ 

would at fl t colleot the ur nium $ ( van diu. in th oonnat water 

and 1n the aed1m nte, nd transport 1t;but mixing o,f the co 1 conn te 

w ter 1 th the hot II gmatic "at 1" would 10 r the te peTsture of th 

eombin tlon and Lnduee precIpitatIon ;the oonnate t r it if as 
. 

,tronsly. r duclng in nature Sol'lt.iotla 1> ,ssi thrQugb pe:rm1abl au b-

nels such a tQss11 ch 'nn ls ,thtcker part of 1 n e etc.,and encoun .. 

tering e rbo ceous "trash" Guld quickly drop tb 1r 10d. 

It m y be noted th t both The0tr ' f end heory 3 In.olv structural 

control. 

th 

Th ost potent r ument ag In$~ Theory 1,th y entitle theory,! 

e of the uran1 d p~ 1ts. ie~ord1n to Stl&rt~ the uran1ua 
, , 

Cf, t.R.StIeit t al.t Pr,llmln 11" a termination 0 th~ age of SOlLe 
ur niu or N the Color do lat au by the 1 ad-ur i III tltod,'U. • 
eol.Surv. 195. lso, St1e t at al,t Isotop eology of the 
~ ~E*X~~~o~~Q~.~1~9:A~t~ ______________ __ 
d pos1 ta Itt th Shin rull]) and those in the 1 sh II b r of the or .. 

ri on re Q: tna a e .,66,000,000 ye r or 1. • Thep rox1 t 

e ot th on 1s 1 7,000,000 ye ~s b1l th t of th Sh n rump 

1 152,000,000 years. 

An. age ot (5)000,000 ye eorr.e pond alos 11 to th t of tbe Laramide 

dfor t10D (010 of ~ret eOU$- ~l.n1n of Tertiary). ost of the 

domiC 1 structure of th 

U nt 11 S n usn b :;lns 

t au d t ' r ost. th1. period J 1 tho\1gh the 

te ,. 

'fbi r1ter 1 8tt~ cted to th neral COlloept of Th ory :3 . Use of 

the ttl ory a ork1ng hypo'thesis 

uch u e ould involv (1) d l1m1t·tlon of 

d po ltio ot uran1 In th v r1ou$ k~o 

lUdic ted or s~e prob hi .(2) lthln thea 

r tlon S$e S 'orth a tr 1. 
t 

re $ her 1n S1Dg nt1e 

" horizOD' is 

re 8, e roh for y 

plausible structur co trol bleb m1ght ~rt r contr ct to 

... 14 -



- b explor d. St p (1) auld 1nvolye study 'of s 41 r'lt ry tructure I 

ehann 1 , lens ' , oro a-bedding te., and of tne of dim n , 
th proport1on of sand ton • 1nt r ·add d 01 Y $8 me and cl.yconglo-

erat .ftt~ah. te. follow1n th etho ot Flach r,B 

Th structur of St p (~) waul lnclud not nly ~o!nt 

but lnor anticl1n s nd yncllne nd "rolla' (Or nts 

ill aad others. 

,t u.lt etc., 

rea) 

with the sp tl 1 rel t10n of the are to ajor structures. It 1! ~ 

1 pres ion th t or tavol"s,not tbe t p 1" but til t1 tter portlob 

of 

COleLU roll'S ' 

sults ot bu Idoz1ng th Lowerunn-D nn1 on horl.on and .tho e of 

the· furth r geophy 1c ~ ex~l < r tio. pl s.,wh1eh ar ot t .and, y 

render the tollow.1ng conclu<:>16ns invalid. 

Fr.o th tandpo1nt of empirIc lore cu1d 8,the W'1n-Dennlson proa-

eet rate only half highly. do th com rOial ur" a 

the Or nt8 ~rea ~adI0 etrle &DO lies so t r 
1. • 

1 010 ed 
, 

startl1ng,h t Qr~ ~learly ot inters t. 
, 

{\ po ... it 111 

1"8 r 1'" il'o 

Th Bae1 tanto Upl t -t is lon ad ' r 1 tl"ely nEAr Q. and 1s of a 

dirr r nt ~hape rro~ tho 

t beds r flexed cony It 

productive. 1th th 1 tter type 

t the pro eet th y how 

seotion their co c., sides uP" r , ore tn the iii nner of t ult 

rag on th lact lento raul t th&.Y! 1n the a nf>l" of not- 81 • 

Accord1ng to Bucher (R t.s) no ore '1 s a s Jet b 

st ep,t ulted s1d ot the Lucero uplift. 

found 

On the other ~. nd" uranium ex1sts on th property. The district 1~ 

vir in¢an ore cont~ol valid lsewherc m y ot Wholly pply h~re. 

It th r is anyth1n to 1ther the Bydroth 1 or th Compromise 

theory,the ' aeimiento raul may . ell h b "ll a ohannel tor olut1on 

1 volved in ore fo~ationJnor does the Syng •• t1e theory neceswarl1y 

.. 15 ... 



' .. 

e PT clu.de the preenee of'ore h r " 
e.. 

I ' un bl to rj ct thl prop rty on the ba 1s ot pr sent d ta, 
" nd of r qua11tl d recommendation in its t ..,or brought out 

b 10 • 

RECO DATIO S 

The folIo ing speclfic oper t1oJ1 . ere decided on by Kossra. 

Quirk, Saharon; Ellett and myself to Albuquerque last Kay 31; 

1. Bulldoze A-cuts aero the Lo er hor1zOB. 

2 . Co relatln r €sults of the sauiil tor with tho e 0 th H 1-

ar counter, nd r psult of both with those of the fluorescent ls p. 

3. Extension of all this i -n.strument.l o .... k to the south end of th 

property. 

4. Bulldozer outs in the sou~~e~ rea if r sults Qt (~) arr t 

i't. 

6. Chell10al an 1y. 'or ndstone from th two hor1zons,for CaO 

and possibly for trace elem~nts. 

To these I a dt 

6. R diometric $ur ay of Chinle tor atioa in case the prop rty 

ext nd that t r e st,or is open ther&;pel'b P$ in any e s • 

It exposur 0 the ~o.. horizon shoul rev 1 or or near-or , 

1mmed1 te dev lop nt 11$ indio ted . It :r sul ts re d1sCO'Ill" ring,I 

boul f el 1nclined to drop th property. It consisten rlldioactl?1ty 

cvm rable to th t shown by the ttny b1t of Lo er s d tone xpo 4 

at the t1 of y visit 1s rave 1 d, I recommen4 

7. Drilling both Upp rand Lo er horizon. 11e drilling should 

be op ~lt (west or) Jor no 011 s in the outcrop,~ hould b . 
inc11ned to r, k the drill hOl $ om distance we~t, b re th d1 of 
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e the tra t a deoreases a ppreciably. If the Compro is theory ( ) holds , 

reactivated grQundater :nay have utilized the two sandstone u:n1ts , oetw: en 

lmper 1$bl sb 1e, 8& arbes1an ' quiters;lt 0 th ater flowed 4own.ar4 

to the w st. It ore-bearlng,th8$e aolutlons ould tend to drop the1r 

load "her the w ter-bearers tl ttened. The 8 e pp11es to 'recent 

solutio ' of any or bod1 formerly pres nt in the ate 'P :r-<U.pping sea.;. 

nts. 

The YI st rn 11 it or such dr1111n may be determined by tb .eetem 

Imlt of th property. 

Prob bly th first sev r 1. holes hould be by CQ'l' -drill,to check the 

ntr tlgraphy and furn1h solid sampl 

Berkeley J C Itt. 
Jun 23,1 54 
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