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EON URANIUM PROECPECT KEW MEXI O
INTRCDUCTION

After my examination of this property in Hay, 1304, Hessrs, Quirk,
Echaron, Ellett and myself declded that a nusber of further steps should
be taken in an effort to evaluate it., On July 30 Mr, Ellett reported %o
me by telephone results of thils further work, accomplished since the
writing of ay report of June 82, 19543 all recommended steps have been
carried out except that lnvolving correlation of results of the scintila-
tor with those of the geizger counter.

The present report sunmarizes results of these gteps and attempts to
evaluate thom, ; 4

SUMMARY AED ANALYEIS OF RECEET WURK : 2
Bulldozin: Lower Radicactive ng;gg%.- The szeries of cuts perpendile
ke oé

gular to the stri the formation orizinally propesed were found imprsc-
ticablejinstead 2 longlitudinal cut,similsr to the €arlier one on the

Upper horigom and 240 ft,long was umade,starting,l bellevezat the “hot spot®
uncovered by Fllett and extending southward,in shich direction the Lower
nhorizon thickens. s

The work disclosed some interesting stratigraphy: & lens of gray shale
lies just below the horizon of the "hot spot",extending southward 100 ft,
and with a mexlmum thickness of 3 ft. “elow the shele lies 5 ft.of sandede
gtone,immediastely above the comtact of the shale fron which most of £ e
porthe~south valley secms to be carved. At or neer the base of the radlo-
active horizon occurs also & horigon of limestone,in places a serles of
limestone balls of boulders,but elsewheve a golid bed 1 £E.thick,.

It i3 unfortunate that the 1 ngitudinal cut failed to ¢xpose the entire
Lower radiosctive horizonjbut the pPesence of gray shale intercalated in
he sandstone and presumably bleached sounds favorable,and the limestone,
although thin, is & point of resemblance with the Jack ile mine in the
Orante district.

£. Compsrison of UZ08 @ontent ®ith Scintilstor "Kicks".

Eight samples were cut alom: the longitudinal bulldozer cutyalong the
Lower radioactive horizon.
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s shown on the accompanylng chart,there is an aprroach to a
straight-line relationship vetween U308 content and seintilator counts,
and the median lime through the points heads toward zero.

3. Comparlson of Sinfiletockicks with Schroekingerite Content Zointile-
tof readings were teken at 10 stations,50 ft.aprt,along the ﬁéper radio=
active horizom. By use of the fluorescent lamp,the percentage of
schroekingerite by vclume was estimated at esch station. Results show

no relaticnship whatever tetween the two varlables,the highest scintil-
ator readings corresponding for the most part to the lowest schroekinge
erite content. : ‘

alveis of Items (8) and (8). The su:sgestiom is strong that a

source of radlosctivity other than schroegingerite exists,although the
avidence would have been stronger had procedure (3) been conducted

on the Lower horigom. Wnile this report was being writtem Mr.A.X1.
Rodrisuez, consulting mlning enzineer,called uvon me. He held an imp-
ortant position with Union “arbide on the original Manhattan Project

st the time I served with them,and has kept im touch with uranium devel~
opments since. At present he ls exploring by drilling a coal deposit
near Farminztom, N.M. The A.E,C., probes his bore holes with a scintil-
ator. According to Rodriguesz,the A,E.C, has discovered that many po=-
sitive scintilator snomolies are caused by feebly-radicactive feldepars
in mriosic sendstone,and that while théce never make a conuercial de-
poskt,such radicactive areas often do indicate the proximity of a
conmepeial ureniva deposit. I had mever heard of this supposed fact
hefore;it should be checked at once with the A.I.C. or Geological
Survey. Certainly if true this would explain the most puzzling feature
of the Bunn-Dennison prospect, i.e. the fallure of schroekingerite

to account for scintilator anomolies.

&4

: . Gontent of A g . BSandstones. A nunber of samples
from the Upper and Lower horizons were analysed for CaC03,to see whe-
ther the sandstones were generally limy,which if so mizht acgount for
the fixation of uranium as schroekinzerite. No consistent relfiom
efists between lime content,on the one pand,and sehnaakln@erf¥e content
on the other.

5, Radiometric Survey of Balsoce ol the Property. ¥r.Ellett flew
an oxtensive stretch of the Morrison outerop,poth north and south ! &
believe,of the segment dealt with above. The latter segment ahowea
up well from the air,ziving a seintilator snomoldy of 2.8 times
vackground.Only two other,much smaller anomolies were disclosed,
PTris scems to prove that work has been econcentrated on the wost pro-
mising portion of the property.

8, One recommendation not agreed on in the conference of last May
but added in my report of June £%,1854,has not,so far as known,been
acted upont to make a radliometric survey of the Chinle formation.

T still believe this should be done.



CONCLUD IONT

It must be confessed that results of this recent work are still in-
conclusivejon the whole,l think them moderately encouraging. Before
bulldozing the Lower horizon average sclntilator anomoly,larzely or
wholly alomg the Upper horizom,was as I recall about three times backe
éround. Average anomoly for the exposed stretch (340') al-mz the

ower horizon is 4 times background.

The rough correlation between U058 content snd scintilator anomoly
along the Lower horizon,togetper with the lack of correlatiom between
scintilator anomolies and schoekingerite content shows that the prospect
is more thap a schroekingerifk deposii%such deposits as far as known
have never made commercial mimes. If 28 scems pocosible & portion of the
anomolies springs from radiosetive feldspars in the arkosie sanistome of
the radioactive horizoms,and 1f radicactive feldspars indicate the
proximity of ore,the prospect would scem to merit further exploration.
Even thouzh the feldspar theory be found to be unsound,the mere fact
that all the radicactivity exhibited cannot be accounted for by the
sporadic schroekingerite scem 1i: a point in favor of the prospect.

Additiond)l favorable features are the precence of the orospect upon
a regional uplift, bleaching and staining,and the precence of intercal- |
atel shale or mudstone,together with limestone,in the Lower horizomjand of
course an average scintilator anomly 4 times becksground along a stretch
340 ft.long.

Adverse features are the lack of carbonacecus "trash®,of strong crosse
bedding ,conzlomers te~-filled stream channels ete. -

Balaneing favorable with unfaveorable features,chances are probably
agzainst the prospect making & mine. The same holds for almost any prospect.
The cardinal rule in exploration for mines i: that possible gains must
be comnmensurate with the stakes involved:the lesg favorable the prospect
the higher should be the poosible returms in progétion to the, mcney spent
in proving or disprovinz the showing. Where this "torrect proprtion holds,
the wildest wildcat may be worth expl: ring. A

Mr, Ellett tells me that the two radiocactive horizons may be explored
200-400 ft.down their dip {rpm the outerops by about 10 churn drill holes
- at a cost of sbout #6000, When possible finapncizl returns from a commer-
cial urandum deposit sre considered,such an expenditure secms entirely
warrantedisurely 10 drill holes shculd prove or disprive the property.

RECOLMFDATION
(o8
I recommend that the option on the Bunn-Yennison property be excerised,
{.e. that the owners be motified of four imtent to drill the property,
and that a drilline campaign be started. The first holes should be rather
widely spaced and designed to cut the two horizoms about £00 feet down the
dip from their outerops. Further drilling would depend on results from
these holes. Wa

Barkéley, Calif, Edward Wisser
July *1, 1954
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August 20, 1954

National Lead Co.
111 Broadway
New York 6, N.Y,.

To Edward Wisser, Dr,,
To professional services,consultationéanalysis of data,prepara-

tion of supplementary report on Bunn-¥ennision prospeét,
JU.].)’ 50’ 31’ ‘ugust l, 195400...00...t..oc.ooo..otoo-o-ocnooqoo$25°0°o




June 23, 1954

Ur.Gloyd M.Wiles

Manager, Mining Department
National Lead Co.

111 Sroadway,New York 6,N.Y.

Dear S8ir:

I am sending alrmail today one copy of my reportja second copy
follows by first class mail.

You will find_ the report rather comprehensive,and this distufbs
me a bit,because 1 was not commissioned to prepare amy such report.
3ut I found it impo:sible to render any judgment on the Bunn-Dennison
prospect without spending some time in a review of the geology of
Colorado Plateau uranium deposits. It is my hope that some of the
facts and possibilities brought out might aid your men in the field,
who seldom find time to make the kind 68 correlation study 1 have
ventured on.

Statement of account is enclosed.

Very truly yours

Edward Wisser



June 23, 1954

National Lead Co.
111 Broadway
New York 8, N.Y.

To Edward Wisser, Dr.,

To professional services,examination of uranium
properties’4days@*lso.'.ll.l..‘l...'..‘OOOIOOOOQGOOOOO
0ffice rescarchf and preparing report,7 days .
eQloo.A..i....'...........5....'..-.......'......- 700.00
Expenses (account attached)..c.eevsccssanncnannncs ;6%,45
$1460.44



EXPENSE ACCOUNT OF EDWARD WISSER, NEW MEXICO-UTAH TRIP, [AY-June,1954

Roundtrip plane ticket, San Franciseo-Albuquerque........$120.78
Pﬁ(ay 28 Taxi’limousine.l.......C....Q.I....‘............ 5.00
Junel Ereakfast,lmch, tips.....'...'l................ 4.50

Hotel ,Alhauerqi@.esscossnssvsinsisarsbsscssnsssne BB.60

June 20 White prints,sﬁaionary 3 s PGP e R e S 3.50
$160.44
J )
v/ \j
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NATIONAL LEAD COMPANY N o
ST. LOUIS SMELTING AND REFINING DIVISION 9 2727 5

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

LESS LESS LESS LESS
INVOICES BisCouRT | “FRECHT AMOUNT PAID INVOICES DISCOUNT | FREIGHT AMOUNT PAID

6=23=54 1,460| 44




NATIONAL LEAD COMPANY 0
ST. LOUIS SMELTING AND REFINING DIVISION N. 2893 5

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

LESS LESS LESS LESS
INVOICES piscouNT | FREIGHT AMOUNT PAID . INVOICES DISCOUNT | FREIGHT AMOUNT PAID

8/30/54 250 00




REPORT ON THE

BURN-DEENISON URANIUM PROSPECT

SANDOVAL COUNTY,NEW KEXICO

Edward Wisser
June £3,1954



SUMMARY STATEMENT
The Bunn-Dennison prospect lies along the steep western flank of

the longz and relatively narrow Nacimiento Uplift. Two horizons in the
Morrison formation show spotty radioasctivity distributed over lengthy
stretches of outerop.The only ursnium mineral recognized is schroeking-
erite, a far-travelling oxidation product.

While éertain chemical features such as favorable iron-staining,
and bleaching of shalolauggest the proximity of ore, aediacntqry strue-
ture and makeup is less favorable,obvious channels,cross-bedding and
other scour-and-fill features characteristic of commercisl ore deposits
being poorly developed. Carbonaveous "trash",also typical of known
ore depostits,is apperently lacking. The ¥acimiento Uplift,also, does
not resemble very closely uplifts with which many known deposits seem
to be azsociated.

On the other hand, some uranium iz present,the distriet is virgin
and far removed from known deposits,and empirical criteria for ore
may not wholly apply here. Some theoretical considerations suggest
the possibility that ore deposits may exist. |

It is recommended that if radiocmetric surveys of the Lower radloactive
sandstome horizon,now being clcared of talus by bulldozer,should prove
encouraging,both the Upper and Lowef radiocactive horizoms should be
drilled. The amount of drilling will,of course, depend on results of the
first few holes.
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REPORT ON BUNN-DENNISON URANIUY PROSPECT,SANDOVAL COUNTY,NEW MEXICO

INTRODUCTIOR

The Bunn-Dennison prospect presents the puzzling feature that
while radiometric surveys indicate considerable radfcactivity in
two horizons of the Morrison formation, visible uranium-bearing
minerals are limited to schroekingerite and chemical analyses of
samples cut from the radiocactive horizons indicate extremely low
U208 content. The writer was called in consultation in an attempt to
solve this riddle,and examined the property May 29, 1954,1in company
with Messrs. Quirk, Scharon snd Ellett of National Lead Company.

In order.to obtain some basis upon which to judge the Bunn-Denni-
son showings, & visit to the Grants uranium fileld was made on the
following day in compsny with the same gentlemen. On May 31 MHessrs.
Quirk, Scharon and the writer peid a short visit to the Lucky Jack
.mine, White Canyon, Utah,and inspected general features of the Big
Indian Wash and Lisbon Valley.

Upon hiy return from the field trip I have felt it necessary to
make & rapid office review of developments in exploration for uranium
in the Colorado Plateau region since my brief participation in such
work some 12 years ago. A prospect which shows no ore can be evaluated
only in the lizht of analogous occurrences and of general principles
derived from study of the mineralized region as a whole,

In the following description of the Bunn-Dennison property I have
drawn freely on a report by R.U,Ellett,dated May 31,1954,and on ver-

bal communications from the gentlemen mentioned.



GEOLOGY

The Bunn-Dennison prospect lies on the steep western slope of the
long and relatively narrow Nacimiento Uplift (see accompanying Struc-
tural Map). Rock formations on and near the property dip about 45° westj

the dip flattens rapidly in the large plain west of the property and
probably steepens to the east,toward the crest of the uplift.

The sedimentary strata on and west of the property form a typical
hogback,the relatively gentle western slope of which is formed on the
réaiatant Dakota sandstone. The eastern slope is & steep erosionmal scarp,
forming the west wall of a north-south valley carved in soft rocks,pro-
bably those of the Lower Morrison and Summerville formations. A spine of
relatively resistant Todilto gypsum crops out in the valley floor.To the
east the hogback structure resumes on a larger scale,exposing successive-
ly the Wingete,Chinle and Yeso formations end culminating at the crest
of the Nacimiento Range,where the Nacimiento or New Mexico fault brings
the Precambrian core of the uplift,on the east,against the Permian Yeso
formation on the west. The fault is probably of the reverse type,dip-
ping steeply east. |

The steep east flank of the westerm hogback forms a dip-in slope
upon which the members of the Morrison formatiom are exposed as in a
longitudinal section,although talus,especially toward the foot of the
~slope, considerably obscures the picture.

, The base of the Dakota sandstone caps this slope. Below the Dakota

are some £200,feet of green and red shale with intercalated sandstone
lenses,correlated by Ellett with the Brushy Basin member of the Morri-
. son,and underlain by white to tan sandstome,varying in thickness from

“l -



10 to 90 feet. This unit is tentatively correlated with the ®est-

water Canyon unit of the Morrison. It 1s here called the Upper radio-
active horizon,

Bolow this unit are 50 to 130 feet of green shale which may core
respond to the Recapture Creek member of the Morrison. Ynderlying the
shale is a brownish sandstone unit 20-30 feet thick which may be
Lower Morrison in age,or may corresé%d to the Bluff formation of
the £an Rafael group which underlies the Morrison. It 1s here called
the Lower radiocactive horizon. Underlying this horizon is green shale,
at the toe of the dip-im slope. gast of the toe vglley wash separates
the shale from the spine of Todlltoy gypsum mentioned.

_ The Upper radioactive sandstome unit is thickest at the north end
of the stretch of outcrop examined,thinning and splitting toward the
gsouth. The Lower radiocactive sandstone member does just the reverse,
being thinnest below the thickest portion of the Upper horizon,ané thick
ening toward the south,where the Upper horizon thins and splits.

Where bulldozing has exposed the Upper horizon in its thicker,northes
ern segment,what appears to be schroekingerite occurs along joint
plenes,and in places désseminated through the sandstone,which here is
fine- and equigranular and somewhat arkosic,exhibiting feldspar grains.
A white, earthy matbrial'ggg§s quartz and feldspar grains.,

Gypsum i3 also eummanggiéng joints. Irregulsr seams of red iron
oxide occur, together wit: Peworls®™ or "rolls® of the same. In places
the sandstone is peppered with limonite spots suggesting former disse
" eminated pyrite. According to Ellett,iron oxide and gypsum show rela-
tively higher radioactivity than tﬁc surrounding dsndstone.

Cross-bedding is not prominent in the Upper horizon sandstone;
"grash®,consisting of carbonized wood,clay galls and pellets etc.,

AL



and associated with many uranium deposits @f the Plateau region,is

notably absent,at lezst in the Upper radiocactive horizon.

- The Lower radiocactive horizon was seen at only one placep where &
squafe foot or so had been exposed with a plck. Here the sand:tone
was highly ferruginous and i: said to show relatively high radiocscti-
vity.

It is my recollection that shale and clay beds underlying the radio-
active sandstone units and ordinarlilly red or green in color,are
bleached gray where radlactivity in the nearby sandstome 1= ralgtively
highjalso that where general rock stains change,gzoing north,from tan
or brown to red,radio&ctivity”drops radically.

RADIOACTIVITY

Qeclogic and radiometric cross-sections were made at 200-foot inter-
vals along the strike c¢f the formationsjradiocactivity was investigated
with the scintillation counter.

R%ults show that the two sandstone horizons are not everywhere radio-
active and that where they are intensity seems concentrated near their
bases, With both horizons radiocactivity is at a maximum where the
sandstone unit thickens;in the case of the Upper horizon,toward the
north,¥ith the Lower horizon,toward the south.

As I understand it,while stretches along the two horizons showing
anomolies are long (aggregating perhaps 2420 feet according to Ellett)
the anomolies are not large vver the greater part of such sgretches,
perhaps on the order of three times normal background. Within the ano-

molous stretches however,isolated sharp peaks occur.

”4‘



EIGRIFICANCE OF SCHROEKINGERITE
Since most uranium deposits are notable for the diversity of ura-

nium minerals present,the fact thelschroekingerite alone has been 1-

- dentified at the Bunn-Dennison prospewt must be significant,

According ‘to Stugard, Wyant and Cude! the couplex carbonate-sulphate

1. F,Stugard Jr,,D.G.Wyant, A.J.Cude srdtSecondary uranium deposits in
the U.8.,in Belected Papers on Uranium Deposits, U,S5.Gecl.Burv.Cire,

schroekingerite 1s'£he farthest-travelling ,most extreme oxidation pro-
diict of the w§ather1ng and solution of other uraniuz minersls. Solutions
forming it sre capable pf travelling several hund "red feet,at least,
from its source. '

At Senastee, New Mexico, a uranium district on the extreme northeast
flank of the Defiance Uplift (see Structural Map) Droulard and Jones®
ﬁ?‘ﬁ?ﬁfﬁroallard;fiin.3qnega fnylatigstian of uranium deposits near

st ARLRl8E

state that hchroohingerito iz found above, within and below the ore de-
posits,which consist of carnotite-type minerals,and that the schroeking-
erite may represent a redeposited form of the uranium originally em-
placed as carnotite.

While solutions forming schroekingerite are the most mobile of all
connected with weathering and solution of uranium deposits,the mineral
itself is the most stable under condisiéns of weathering. Thus at
Marysvale (Reference 1) where pitchblende occurs in hydrothermal veins,
schrockingerite is the sole uranium mineral in many outerops and spreads
several hundred feet into the wall rock,being succeed dat depth by urano-
phane,autunite and torbernite and ,near the water table, by pitchblende.

Thus at the Bunn-Dennison prospect,while the schroekingerite may re-

present merely extreme oxidation and dissipation of a few scattered,



very small carnotite or pitahble”de deposits,there is a more encour-

aging possibility, namely,that it represents the end-product of ex-
treme leaching of an ore deposit which formerly cropped out in the
present exposures. Since schroekingerite solutions have the ability

to climb as well as travel laterally or downward,it may evdn be poss-
ible that the former top of any ore body pre:cent may lie somewhat below
the present surface. (It seems to me unlikely that the Bunn-Dennison
schroekingerite prepresents downwerd leaching from a former ore body
now eroded).

In order to decide which of the two altermatives mentiéned 1s the
more likely to be the true one,it is nece:ssary to determine wiiether
any phylical features suggest that an ore body was formerly present
in exposurox on the Bunn-Dennison prospect.

BMPIRICAL ORE GUIDES

Experience has led to formulation of a number of physical ore
guides for the uranfum deposits of the Plateau region. Such empirical
guides apply well in the districts in which they were derived,but
become less certain,the farther away the area in which thelr applica-
tion is attempted. The nearest known uranium deposit in the Horrison
formation lies about €0 miles from the Bunn#dennison prcspect.

The following guides fo# ore in the Morrison formation are ¢:om;;:n‘un§c!- ‘i
from a number of sources. They apply largely to the Uravan area,where
major ore deposits are confined to the basal 8alt Wash member of the
Morrison. The falt ¥ash is iacking in New Mexicojin the Orants district
ore deposits are found in the upper Westwater and the Brushy Basin
members. Criteria derived from deposits im the £alt Wash should there-

fore be applied elsewhere with csutionm.

»en



1. Ore~bearing sandstone lenses are lenticular,and the ore occurs
in the thickest part of the lemses,optimum thickness being 30 to
50 feet. With ore deposits near the base of the Chinarump,and probab-
ly with those near the base of the Chinle,the lentdcular structure 1is
furnished by channels scoured from the underlying formation, and filled
simllar channels exist,and control ore,in the Salt Wash,but they do
not lie at the basejthey are scoured structures in sand and filled with
sand,and may be determined «nly by an interruption in the bedding and
sometimes by thin,zray mudstone partings at the bottom and on the sides
of a channel®. Such channels,or the thickest portions of lenses,scem

. W.I.Finchs Geologic aspects of the resource appraisal of uranium
goposita in pre-Morrison formations of the Colorado Platesu, U.8,

to have provided maximum permeablility and porostty for ground water

~ and/or hydrothermal solutiéns.

2. The normal color of the Salt Wash is reddish or pinkish. SBandstom
enclosing ore deposits 18 pale to light yellow brown,speckled with
limonite stain,the favorable staining exzendihg gseveral hundred feet
beyond ore deposits.

3. Ore-bearing sandstone is interbedded with mudstone,and contains
thin lenses of mudstone and mudstone-pebule conglomerate. The normally
red mudstone,both within the'crq sandstone and just beneath it,is al-
tered to gray.

4, Ore horizons are commonly signified by the presence of relative-
ly abundant carbonized plant remains,the "trash® of the miners. & num-
ber of deposits,however,have been found unassoclated with "trash®.

The Geological Survey in evaluating prospects assigns each of these
main ore guides a relative weizht of 25%,the critical percentage
T -
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being 55. It is interesting to compare commercial deposits in the
Grants area with the showings on the Bunn-Dennison prospect,although
data for neither area arc complete enough to make the comparison
worth much.The following table attempts to rate these areas on the
basis of their exhibition of thé four ore guides.

Ore Culde,  Orants Area Bunn*Dennigson Prospect
1 20% 10%
2 20% 207
x 20% 12%
o 3 =

It mey be noted,first,that eriteria for the Salt Wash scem to

apply to the Westwater member of the Morrisonm as well,as demonstrat:
" at Grants. i

With regard to Bunn-Pennison ratings,these are based entirely on
the Upper horizon, since the Lower horizon is very poorly exposed.

Ore Ouide 1,- While the best radlometric anomolies in both
Korizons occur where the units are thickeat,the latter are not mark:
ly lenticular,tapering very gradually from their thickest portions,
which are themselves elongated. Finch (Ref.3): states that 1t is
not so much the absolute thickness as the rate of change of thickness
1.e. the "fatness® of the lens that favors ore., Further,at the Bunn-
Dennison prospect the Upper horizom shows little scour-and-fill struvc-
ture,cross~-bedding ete.that mark favorable sandstone units elsewhere
The rating of 10% may be generous.

Ore Cuide 2.~ This criterion of staining secms to be met,especial
ly,in all probability, by the Lower horizon.

Ore gg;gg‘g;- ¥hile no mudstone,clay gall horizons etc.were noted
within the sandstone of the Upper Horizon,the underlying shale 1s
bleached as required by this criterionm.

o




4, No carbonaceous "trash® was noted. However, dark mottled or

speckled rock was observed which might possibly represent weathered
hydrocarbon.
GENERAL CONSIDERATIONE

One or two general considerations may apply in an attempt to evale
uate this prospect.

Stratizraphic Fosition of Radiosctive Horizoms.- Ellett has tentat-
ively identified the Upper horizon with the Westwater Canyon member of
the Morrison, & productive horizon in the Urants district;if correct,
this is a point in favor of the prospect. The Lower horizon has been
provisionally assigned fecthe Biluff division of the San Rafael group
underlying the Morrison. fo far as ! know,the Pluff is mot known to
carry ore,but,given the right physical charaaberistiés, I see #o reason
why 1t could not be an ore-bearer.

Thickness of the Morrison.- The Morrison formation at the prospect
iz probably little over 200 feet thick,possibly 800 feet., It seems to
be considerably thicker in the Grants areajcertainly the individual
sandstone units are much thicker than at the prospect. 4 study of

4
Morrison stratigraphy in relation to carnotite deposits brings out

4. L.C.Craig et al.t Preliminary report on the stratigraphy of the
Earrigon and related formationsﬁof tha Colorade Plateau rsgion
@0 T o 4 1 BDal Llfa L] g Ge 51 € _ma .

=

the fact that few important ore depcsits have been found where the
formation 1s less than 600 feet ;hiek,snd none where it is less than
400 feet thick. It may be that where the whole formation is thin individ-
wal sandstome units are toc thin to carry ore.

Incidentally, placing the Bunn-Pennison prospect on the isopachous
map of Ref.4 shows that the Morrison should be over 600 feet there. The
measured thickness was 800 feet at & point 20 miles south of the prospect
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and 500 feet, 40 miles to the northeast, where the formation should

be thinner than at the prospect. This suggests that the Lower horizon
may belong in the Morrison,or,which scems more likely, that the
Nacimiente uplift area was a structural high during depositiom of the
ﬁurrison and probably earlier,

This local thinning of the Morrison might be t@ntatively considered
= pdint against the prospect.

Relation of Colorado Plateau Uranium Deposits to Structure.- The
Struétural Map suggests but does not prove a relation betwesn uraniuam
deposits and uplifts. For one thing, ore-bearing formaticnz are exposed
on domical and anticlinal structures,tend to be buried in bauslss and
synclines, Nevertheless, many linsar miles of Morrison outcropa in
neutral areas(neither domes or bains) are,as the map ahows,upparcntly
barren, #iles of similar outcrops on swells are barren llso,butlit does
gseem & fact that where the Morrison carries ore deposits,the latter
are far more likely to lie on an uplift than in a neutral area,The
relatively mindér ore deposits on the east flank of the Henry Hountains
1ie on the east rim of a sharp basin. .

. On the other hand,the newly-found deposits in the belt of Chinle
hetween Cameron and Holbrook, in northeast Arizona, show little or
no relation to structure., The Jack Pile pine,also,seems to lie in a
neutral area between the Lucero uplift and the San Juan Basin.

The most convincingd evidence to me of structural control of some
pbsecure kind is furnished by the "Mineral Belt® in the Uravan produc-
tive areiﬁl (8h-wn stippled on the map). Within this belt,which contains
nearly all major ore deposits of the area, individual deposits are elong
gated east-west,transverse to the belt,and so are fossil logs and
ore®rolls®,both of which indicate the direction of the Morrison stream

v 10 »
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channels .

5éR.P.3isch§r, L.géﬂilpergaﬁeology of Upaven Mineral Pelt,
ol.~ 15 - 4

1.8
"

At its northe#n end the Uravan Mineral Belt trends subparallel
to the structural grain of the complex Uncompahgre Uplift,which includes
the Salt Valley “#nticline, Lisbon Valley Anticline,Paradox Graben ete.
Over most of of its coursQ §§iever the Minersl Belt lies nearly normal
égg the uplift and to the mdﬁffnnrmal faults alonz its crest.

The Uravan Mineral Belt is reminisgemii of the Colorado Porphyry
Belt between Boulder and Leadville,and probably extending douthwest
of Leadville (see map). This belt,which carries silver-leadszine
ores at its southwest end, gold-tungsten-uranium ores toward 1ts
northeast end, 1s no continuous fault or fissure,but is made up of
a series of en echelon northeast fractures and a more important
series of northwest rractureﬁ,daveloﬂed only within the narrow north-
east belt. Clearly some hidden earth flaw at depth is involved.

The "favorasble areas" of Finch (Ref.3) for ore deposits in pre-
Morrison formations glso suzgest structural control (areas are colored
red on the map). The norkhern area at 1ts west end crosses the San
‘ Rafael Bwell perpendicular to the major axis of thét structure and
includes the Temple Mountain mine. Extension of this belt east to the
Bane Creek anticline is speculativejbut a favorable belt certainly
includes that anticline and the Lisbor Valley anticline scutheast of
it.

Finchés central favorable belt trends nearly normal to the major
axls of the Monument UPlift,while his southerm belt shows a radial
relation to the plunging south end of the uplift.
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Bucher makes & fairly convincing case for ore localization on the

. W.H.BucheriFracture studies in the Zuni and Lucero u Rfi'ts
Mexico§ A.E.C, RME-2042:Annual report for June 15,1858 to pril
1953, Part I,

Zuni and Lucero Uplifts by Joint systems genetically connected with
those uplifts and suggests that uranium was introduced by hydrotpera&l
solutions asceniing hidden major fractures in the basement and ué}iztns
joints in the domed sedimentary cover for radpid advance in the sediments

In the case of the Lucero Yplift,part of the basement major fracture
may be represented by the major fault bordering that uplift on the east,
resembling somewhst the Nacimiento fault. Psults are the normal exprose
gsion of verti~al deformation in the crystalline basement,while the same
deformation is expressed by domes,anticlines,relatively minor faults and
joints in the sedimentary cover. In the Plateau region, any dome or
anticline may overlie a major basement fracture cr faultjwhere the
dome or anticline is assymetric,it is extremely probable that the
steep side,if straight,ls the cover expression of a basement fault.

¥hile not well shown on the accompanying map,the southeast flank of
the Ban Rafael Swell is steep and straight and probably overlies a
basement fault striking northeast. The Temple Mountain mine which lies
elose to this flank is one of the few dsposits showing obvious fracture
control.

Againgthe string of mines and prospects,including the i Vida mine,
along the southwest rim of the Lisbom.vallcy ard paralleling the Lisbon
Valley fault suggests that the fault zone might have been a major
channel for hydrothermal solutions,if the origin of these ores is hydro-
thermal.

Obviously,these and other apparent relations to structure are falla-

clous and coincidental if the uranium ores are purely syngenetic.
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Genesis of Coloradgo Platesu Uranium Oreg.- There are at present
 two extreme, opposing theories and cne intermediate theory embracing the

two.

-

1. The Syngenetic Theory. This is held by Fischer,Bain,Gruner and

-

most earlier workers and pestulates that the uranium deposits were forme

by groundwater solutions migrating through ore-bearing beds,probably soan

after deposition of the sediments,and collecting and concentrating uranium
vanadium and thelr accessory elements.

« 2, The Epigenetic or Hydrothermal Theory. This is supported by Bonsom)

L

al.:BPreléminar' report on the White Canyon Area Ban

*

7. ¥.E.Benson et
Jgan Uts J, 8

h 43

Bucher (Ref.8) and a number of others and.hoids that the deposits were
formed by hydrothermal solutions ascending from depth,probably along
major flaws in the basement,

3. The Compromise %heory. One phase of this was advenced by Waters
and Granzera,tho believe the uranium,vanadium snd other metallic elements

Y. AL Wilers,[1-C.6ranger:Vilcanic debris i vranifere s 5ndsTones ete S GeolSvrv.Crrc. 224,452
were 1oé§bd up in glassy,explcsive volcanic materlal associated with the
normal,non-volcanic components of the Shlnarum§ and Balt Wash beds,and
that these elements were feleased by devitrification and entered,to a
greater or less extent,the connate water in these formations. Cuch water
could not,however, circulate cring.toAlshggg;or hydrostatic head producaJ
by uplift plus the preseneé of impermer™'e pocks above and below the
ore~bearing horizons.

In the early Tertiary (Laramide) pronounced deformation was accompa-
nied by intrusion and hydrothermal activity. The rosulting tectonic cheng -
e¢s in elevation supplled a hydfostafic head to activate groundwater
circulation,which was further stimulated by openinz of jJoints and faults
through previously impervious formations,snd by the entry of hot magmatic
waters,which contained,perhaps,sdditional urandum,vansdium etc,
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The rejuvenfated and reinforced groundwater,actively cireulétins,

would at first collect the ursnium and vanadium in the connate water
and in the sediments,and transport itj;but mixing of the ecol connate
water with the hot magmatic water would lower the tempersture of the
combination and induce precipitation j;the connate water itself was
strongly reducing in nature. Solutioms pessing fhrough permisble chane
nels such as fossil channels,thﬁckef parts of lenses etc.,and encoun-
tering carbonaceous "trash"™ would quickly drop their load.

It may be noted that both Theory £ and Theory 3 involve structural

control.

The most potent argument agalntt Thnory l,the syngenfitic theory,is
the age of the uranium deposits. Aacording to Etiat£a the uranium

g. L.ﬁ.stiﬂf et al.t Frelimimry?{ eternination of the age of some
uranium ores of the Colorado Platesu by the lead-uranium method,U,8

‘j;._ - Geol.Surv, TET-220,1958, Also, Bt&e!fa;t al.t Isotope geology of thc
e Colc "E1-230,1982,

deposits in the Shinarump and those in the 8slt Wash member of the More }

rison are ¢ the same age,85,000,000 years or less. The approximate
age of the Morrison is 127,000,000’yeara while that of the Shinarump
is 152,000,000 years. |
An age of 65,000,000 years corresponds closely to that of the Laramide

‘J

deformation (close of “retaceous-begifning of Tertiary). Most of the
domical structures of the Plateau date from this period,althouzh the
Ugnta and San Jusn basins formed mainly somewhat later.

This writer is attracted to the general concept of Theory 3. Use of
the theory as & working hypothesis in explération seems worth & trial.
Euch use would involve (1) delimitetiorn of areas wherein syngeé?&c
deposition of uranium in the various known ore-bearing horizons 1is

. indicated or scems probable.(2) Within these areas,search for amny

plausible structural control which might further contract the area to
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be explored., Step (1) would involve study of sedimentary sﬁructuras,
chennels, lenses, cross-bedding etc., and of the makeup of sediments,
the proportion of sandstone; interbedded clay seams and clay conglo-
merates,"trash® etc.pfollowing the methods of Fischer,Bain and others.
The structures of Step (2) would include not omly jofmts,faults ete.,
but minor anticlimes and synclines snd "rolls® (Grants area) Siogether
with the spatial relation of the ares to major structures. It 1: =w
impression that ore favors,not the steeper but the flatter portions

of major domes and anticlines.

CONCLUCIONS

Results of bulldozing the Lower Bunn-Dennison horizon and those of
the further geophysical expl:ration plamned,which are not at pand, may
render the following conclusiéns invalid.

Prom the standpoint of empirical ore guldes,the Bunn-Dennison prose
pect rates only half as highly as do the commercial uranium deposits in
the Grants area. Radiometric anomclies so far disclosed are far from
stlrtling,bnt‘tre §Qear1y of interéah.

The Nacimiento Uplift is {Sn; and ro1at1ve1y narrow and is of a

different shape from those ito be productive. With the latter type

the beds are flexed convex ur**#& wnile at the prospect they show

1n section their concave sides upward,more in the manner of fault

drag on the Nacimiento fault thsr in the manner of normal doming.

According to Bucher (Ref.8) no ore has as yet been found sleng the
steep,faulted side of the Lucero uplift.

On the other hand, uranium exists on the property.The district is
virginfand ore controls valid elsewhere may not wholly apply here.
If there is anything to either the Hydrothermal or the Compromise
theory,the Nacimiento fault may well have been a channel for solutions
involved in ore formationjnor does the Syngemetle theory necessarily

“lB =




preclude the presence of ore here.

(3
I am unable to §goct this property on the basis of present data,
and offer a qualified recommendation in its favor as brought out

below,

RECOMMENDATIONE

The following specific operations were decided on by Messrs.
Quirk, Scharon, Ellett and myself im Albuquerque last May ¥13

1. Bulldozer# cuts scross the Lower horizon.

2. Correlating results of the scigilator with those of the Hei-
ger counter,and results of both with those of the fluorescent lamp.

3, Extension of all this instrumental work to the south end of the
property.

4, Bulldozer cuts in the southevn area if results of (3) warrant
it.

5, Chemical analyses of sandstone from the two horizoms,for Cal
and possibly for trace elements.

To these I add:

6., Radiometric aurvey‘or Chinle formation in case the property
extends that far east,or is open there;perhaps in any case.

If exposure of the Lower horizon should reveal ore or near-ore,
immediate development is indicated, If results are disconraging,I
should feel inclined to drop the property, If eanpistant radioactivity
comparable to that shown by the tiny bit of Lower sandstone exposed
at the time of my wisit is revealed, I recommend
7. Drilling both Upper and Lower horizons. While drilling sheould
be oppesite (west of) major anomolies in the outerops,* should be !
inclined to résk the drill holes some distance west,where the dips of

g T
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the strata decreases appreciably. If the Compromise theory (2) holds,

reactivated groundwater may have utillzed the two sandstone units,between
impermiable shale,as artesian aquifers;if so the water flowed downward

to the west. If ore-beering,these solutions would tend to drop thelr

load where the water-bearers flattened. The same applies to recent
solution of any ore bodies formerly present in the steeper-dipping seg-
ments.

The western limit of such drilling may be determined by the western

pimit of the property.
Probably the first several holes should be by core-drill,te check the
stratigraphy and furnish solid samples of the mineralization, if any.

Fw

Berkeley, Calif, ; Edward Wisser
June 23,i954 Consulting Geologist
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