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Copy ™

» MME Form 40 : . '
Dec. 1958 . UNITED STATES

- DEPARTMENT OF THE INTERIOR
' OFFICE OF MINERALS EXPLORATION

Budget Bureau No. 42-R1368
Approval expires Dec. 31, 1963

APPLICATION FOR FINANCIAL ASSISTANCE .IN MINERALS EXPLORATION

 Pursuant to Public Law 85-701 (72 Stat. 700; 30 U.S.C. 641)

NAME OF APPLICANT (Full legal name dnd mailing address as they should

APPLICANT DO NOT USE THIS BLOCK

appear on contract if one is executed.)

GeoResourees
1801 Tabor Street
Denver 15, CGIQrado

Exploration, Inc.

| DOCKET NUMBER

é?%ézéO@%

DATE RECEIVED

o4 - 1//-—-6 o

REGION ;

‘DIVISION CODE ‘ ‘ -
Son

BUSINESS ORGANIZATION
(Check one)

LIST CORPORATE OFFICERS OR PARTNERS HERE,

{F APPLICABLE ,
' TITLE

NAME ADDRESS

‘ Rollin €, Vickers as above President
INDIVIDUAL N . ) . - '
CORPORATION Milton B' Litln&n as‘above’ Secretary
PARTNERSHIP . ' o ‘ ’ : : '
oTwer (Specify) Kenneth H, Koenen as above TIreasurer
STATE IN WHICH FIRM IS . )
ORGAN|ZEDCol°rado )
MINERAL (S) WHICH YOU WISH TO EXPLORE PROPERTY LOCATION

61' i biis S “ NAME COUNTY ¢+ STATE

ESﬂMATEDCOST FE,PROJECT

, Phase I=$5.792,00

Phase'II-sg,%1¢;®@"Bry Lake ares, Nhtrona

Wyoming

GENERAL INSTRUCTIONS

Before filling out this application, please read the OME
Regulations ﬁ)r Obtaining Federal Assistance in Financing
Explorations for Mineral Reserves (30 CFR Chap. III). To
assure prompt action, your application must provide all
applicable material and information specified on the back
of this application form. Avoid unnecessary correspondence
and delays by submitting complete and accurate information.
Please submit four copies of this application and all accom-
panying papers except as otherwise noted. Place your name
and address on each sheet, Each item of information, maps,
and reports required as a part of this application is described
on the back of this form. ' Identify each attached statement
by the item number to which it applies. If an item does not
apply to your application, show the item numberon your state-
ment and after it write ‘“not applicable.’”” Maps or sketches

should be used to supplement narrative descriptions of the
property location and boundaries in item 2, existing mine
workings and geology in item 3, and the proposed exploration

. work in item 5. When this information is not too complex,
all of it may be shown on one map or sketch, All documents
and other attachments submitted as a part of this application,
except those in item 3(g) which you mark to be returned,
become the property of the Government and will not be re-
turned to the applicant. Send true copies, not originals, of
leases, contracts, and other documents which are an essen-
tial part of your business records, File this application
with the Office of Minerals Exploration, Department of the
Interior, Washington 25, D. C,, or with the nearest OME
Field Office.

CERTIFICATION

i
The undersxgn@d whether as an 1nd1v1dual corporate officer,
partner, or otherwise, both in ‘his own behalf and dcting
for the applicant,
in this form and aecmnpanymg papers is correct and com-

P

/( /df/// /?/O

DATED

Attestz /aJ
: i/

’Lv/’é

certxﬁes . that thé mformatxon set forth

plete, to the best of his knowledge and belief, and 'that
‘he would not ordinarily' undertake the proposed exploration
under current conditions and circumstances at his sole
expense,

el [ e

Rollin C. Viekdrs: Brasident

Kers,
TITLE

Milton d.‘Litman, Secret:

A wilfully false statement or certification to any Department or Agency of the United States Government is a criminal offense,

U. S. Code, Title 18, Sec., 1001,
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| APPLICATION FOR FIVATCIAL ASSTITANCE
IN MINERALS (URANIOM) EXPLORATION .

DRY LAKE ARBA
 WATROWA COUNTY, VYOMING

by

~ GeoResources Explovation, Inc,

1801 Tabor Street
Denver 15, Colorado
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APPLICATION FOR FITANCIAL ASSISTANCE IN MINERALS (URANTOM) EXPLORATION
~ DRY LARE AREA, NATRONA COUNTY, WYOMING
~ Application submitted by
c&wﬁesmumas loration, Ine.
"t Taggg Street & v
| nam'ar 15y Colorado
IMROEW@TXQE

| Urmtm ore was first diseavered in the Dry Lake ares in 195k -
and since that ti4e about 87 tons of materiel contalning 0.32 percent
Uqs0g has been removed from the surface. Very little exploration by

. drilling has been done in the area with the exception of drilling

conducted by GeoResources during Mavch, 1960, This drilling was

affactive ﬁrwhwing that ore grade material wxists down-dip from

the surface urenium and radioactivity anomslles. Further exploration

 down-dip 18 'waz‘m,ntm ‘beesuse of several favorable geologic factors.

LOCATION, ACCESSIBILITY AND GENGRAL FEATURES
The ares for which fi'xiamial sssistance 1s requested 1s shown in

Figure 1, ﬂi‘h:l,a area ‘, consists of eight contiguous and siichtly over-
~ lapping un‘zmtént,e& rining ‘e:lani.m. The location of the clains is

shown in Figures 1 and 2, A& gopy of the lease covering the four

 Dry Lake claims is Exhibit A, Deseriptions of the claims are shown

S;n the ta‘ble ‘b&wwt

Aée‘é’f “of Matrona County, Wyoming |

| . -
mma Ho. 2 528
gg L&kg Yo. & | iwg g‘é’g

Avove elaims are all in tm SE 1;"& Smtmn 3, Tc 3 ey Re 79 W,
Natmm County, Wyoming. ! B | 7 Yoy ?





' Yo 233
faro 1o 3 %

g@”ﬁuﬂﬁrgg&ﬁ?ﬁu ?%%%lm oSt B ran gggmy
Hyom né . s & *y .y ’
The area of proposed exploration is essentially level., The

bedrock 1s covered with from three to perhaps as much ag 10 feet of
soll and windeblown gilt, The ares is sbout nine miles north of
Casper, Uyoming, and is accassible by hard-surfaced roads exeapt
for about 1/% mile, There i3 no vegetation in the ares except
grasses and some sage.

RESULTS OF EXPLORATION

Hith the éxcg-at&m of & few holes drilled sround the shallow pit
{shown in Flguvre Q), all of the drilling conducted by GeoRasources
was .enm'wmmn the small area shown in Figure 2, The rosults of thig
d@mling? are shown in *“':!;gum 3. Host of the drill holes' were logged
: with the Century Geonh ysicml %rg. gomme ray logging equipment, The
intorpretation of the lors is also shown in ¥igure 3. All of the ore
grade materiel was found from & denth of 55 feet in the western part
of the area shown in Figure 3, to a depth of 70 feet in the eastern
part of the area., Corrections for mpagmpiw amm that the ore sons
is nearly flat-lying with s slicht dip (about 2-3 decress) to the
ENE,

Sufficient e;ua-nti.tias of radmaamve material were found to 3&&*&1&7
-opm—-pit mining, therefore core samplesa and slndge asam;wles were taken

%o demminé the ore amena‘ouiw ami the mum:ﬂarium ratios Rosults

- of analyses are shown bolows
ci-’zd to
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GRX-2 1

ORXw3

.ﬁﬁﬁﬁb

GRX-6
GRE=7
ORX-8

Notat

29 6466 0,085 0,08 Yludge sample
26 62-6% 0.065 0,05  Sludge semple
§ 5658 0,040 0,135  Sludge ssmple
29 59«60 0,150 0,077  Core sample
29 62463 0.250 0,009 Core ssmple
37 B466 0,05 0,057  Sludre sauple
27 0«62 ﬁaﬁkﬁ 0,040  Sindge sample

Because of contamination of samles caused by hole caving
and dilution, sludre smaples are not neecssarily represont-
ative of the grade of material 1n place, Howsver, the
gquilibrium ratio should be about the gane, ‘

The above analyses show that the ores are considerably out of

equilibrium, that 1s, the eg ivalent nraniun content 1s considerably

greatar than the chemiesl uranium content, This is especlally true of

the higher grade sanmples. _ _
‘This dlsequilibrium 1s probably caused by uranium having been
leached from the rocks in vreference to the radioactive daugbter

products,

GEOLOGY AND POTENTIAL OF TFE AHEA |

The bedrock in the ares of discussion eana&sts‘maimly of the Fox
H111s sandstone fbrmatian of upper Cretaceous aze. The rocks consist

| tainly of fine~ to medlumegrained sandstone units, as much as 60 feet

in thickness, thin beds of lignite, siltstons, and mudstons, Uranium
has been found mﬁimzy_within ﬁh@ thicker sandstone lensas in or
immediately adjacent to areas where tﬁa sandstone 1 interbedded with
muéatéﬂa and 1ignitic siitstone. |

-3«
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. The potential of the property is based upon the following

 faectual datat

1. Abnormal radioactivity at the surface in the vieinity of the
ghallow apen eut {see Plgure 2) is found over & relatively large
ares, ’

% Red alteration of sandstons, similar to that found associated with
many other sandstone type uranium deposits, is a congpicuous feature
of the deposits and is found over a wide ares up-dip from the uranium
concentrations, S o .

39 ﬁﬁi&i&ﬁg and probing of dril) holes shows that larpe tonnazes of
gsandstones heve been mineralized with uranium,

b, OSmaples taken of the jow grade ore and also core gamples of
the orebody shown in Flgure 3, show that the semples are rot in
equilivriun and that probebly large quantities of uranium have been
leached from the neare-surface rocks. |

9, The i&wgﬁsﬁ-ﬂeyagita found to date (Figure 3) are inmediately down
dip from the surface radioactive anomaliss. ‘

3ﬁ¥#hﬁf $3@1°r3ﬁiﬁﬂ of the property is warranted bsooeuse of the
following considerationas |

1. The uranium cccurrences at the Dry Lake claims are about the:anlganm
significant deposits that have been found in the Fox Hills sandstone
in the Powder River Basin., Further explovation of the Dry luke Claims
has the potential not only of davmlgging an orebody, bdut also of
stuggesting that other aress of Fox Hills sandstone may contain
signifisant uranium depositg. Uraniumebesring solutions have
migrated downward in tﬁa Fox Hills sandstone as evidenced by the
known deposits at Dry “ake and the presenge of many small radioactive
aromalies in the surfece exposures of the Fox Hills sardstone in

& large srea to the north.

2+ The fact that iarge quantities of uranlum have b@an leached from the
raarwsurfoce rocks suggests that significent deposits mey be present
down dip vhere conditions would favor deposition.

3. The 1ithology of the Fox Hills sandstone is fevorable for uranium
deposition. The ¥ox Hills sandstone ¢ontains permeable sandstons
units containing abundant earbonaceous materisl and interbedded with
mu@stone and siitstons. ’ :

% The sandstons facles containing the known denosits is believed to

change to & relativély impermeable nmudstone facles down dip, a
condition that would favey wranium denosition.

%, The limits of uranium deposition down @iﬁ from the surface anomalien

have pot been determined. .





in east-west cross seat&eifz, shoving @m of the drilling results
and the arem of propesed exploration, is shown in ?zigurq %, The drilling
information to date suggests that the thickuess and extent of the
radionctive beds inereases to the east, down dip, |

: PROPOSED EXPLORATION

The proposed exploration would coneist entirely of drilling. The
loeation of the proposed drill holes is shown in Figure 2. A cross
zaction of the ared of exploration is shown in ?:zﬂ.gu?ef Yy | |
Phase I would consist of 40 drill holes ageregsting 5,000 feet,
with drill holes spaced 100 feel on lines spaced 200 feet apart (see
Figure 2). The ‘fﬁrapaseé lecation of 27 holes agpregating 3375 feet
is shown in igure 2, The depth of these holes would range from
100 to 150 faet. The results of this drilling woulé control the location
of the remainder of the drilling. All of the holes would be logged
with a gamma ray logging unit and the logs interpreted. Efs‘tﬁma;m of

cogts for Phase I are given bslows
Bulldozer preparation of 40 drilling sites - 8§ 192.00

{16 hours © $12.00 per hour)

5,000 feot of ratary plug drilling @ $0.76 3 %ﬁ.m
" per foot (see blds from 3 contractors,
Rxhibit B) o

5,000 feet gamma-rey logging of drill holes by
! Century geoynysigal émas ® §0.12 per fe@ﬁ’: . :éaa_.w

Supervision of entire exploration program, inecluding
surveying of drill hole sites, supervision of  3,500,00
drilling, logging of drill cubtings, inter= "
pretation of gamne ray logs, compilation of
maps, map reproduction costs, preparation of
finel report, fleld transportation expenses,
field living expenses, and all other expenses ife
cident to fleld geology and englineering.

Total © $5,792.00

-5





If Phase I 1s successfful in finding suftielent guantities of
wranivm mineralizetion, Phage II would be conducted o determine the
gharacter of the ore, equilibrium ratios necessary to interpret the
gsmma ray logs in terms of mem uranium, and the em’cimity of |
m:memmaaﬁmi; Phase 11 would consist mainw of eore ﬁz-;ning of
the radioactive beds, Hstimates of eosts for Fhasge 'z; are shown
belows o | o

Bulldozer p&ep&mﬁibxx of drilling sites $96.00

8 hours @ §12,00 per hour)
3,000 £e0t of plug rotary drilling O $0.70 per  $2,100,00
foot) 3 | ,

500 feot. of coring (NX) ¢ §10,00 per foots $5,000,00
(see coring bids, Exhibit B) | | .

3509 feot of pamma yay logging 2 §0.12 m&‘ o W00
' Poot {Century Gecfphy'siaa% Corps) )

50 urenium and equivalent uraniom anslyses -
@ $6,00 each. $ 300,00

. Bupervision ef exploration, including super-  $1,500,00
vigion of coring and drillirg, logging of
euttings and core, furnishing core boxes, -
interpretation of gamma ray logs, compilation
of maps, map reproduction ecosts, preparstion
- of final report, field ﬁmuapﬂr%at:wn .
gxpenses, fleld living expensss, and all
ler expenses ineident to f‘i&lé geology

and engineering. -
Total —  $9,'dlR0e

Note: Analyses (both chemical urenium and squivalent urenium)
to determine ore equilibrium will be completed by .
G. O, Parker & Co., Denver, Colorado, at a cost of
$6.00 sach, T ‘ ’ 7

b





' Sh yesrs with the mmmm Déposits Bran

*AE?GK&I‘ m,mmmm EXPERTENCE OF THE mmmm
’ AT wﬂm mmwmm

| ‘?ﬂm fal’i,mﬁ.ﬁg axhibita are wbmittaﬁ as svidence o su;ppm*t
the ﬂmvs&}.abs.mw of funéa from commersial sanmw on rmenabh
»‘iiemm ‘ o | , | |
Rehibit € » Latmr from ﬁmﬂaﬁwmm to Kockfy Hountain Bank,
Bxhibit D ~ Letter from GeoRasourees to Denver-Us 5. National Bait.
Exhibit B - Letter from Rocky Hountain Bamk, |
:mmc F « Letter from Denver-U. S. !ﬂ’atmm}. Bmﬂz.
There ars no affiliated, perent or eontrolling companies or
pther trgmwatmm agsociated with ﬁmﬁesaurcea Exulwaizion, Incs
Guofescurcest shave of the axploration costs vn}. be from funds
currently svsallable, - | | ;
The exploration program mzﬂimd above mz be under the direct
supervision of Dp, H. Cs Vickers, mining geologlst and @ registered
A arﬁgmwm who 15 2ls0 the president of (lgoResources Exploration, Ine..-
Dp. Vm!mm nas hsd more then 10 years of experience in the axplomtion,
evaluation am«d dmlepmmt of uramim pmpwmam ﬁ% was employed for
of the Us G &wmsma}.

Wﬁ?- : :
Bach phase of the explcxramnn mu}.d quxim about; ene month to
conplete, If an OME contract is executed, work wam,ﬁ be started within

90 ﬁayiﬁw |
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SEC RRACUNCES BXFLORAYION, IRC.
DAY IAKN CLAIMS BT AL.
mmm,m

GeoResourtes Exploration, Inc., 1801 Yebor Strest, Deaver 15,
Colorsde, spplied April 16, 1960, to the Office of Minerals Riplore |
for Governsent assistance to a:mlm for sreniun en the Rry lake w «,
c:l&:ku in Natrona Sonmty, Wyoming.

The applicstion wes referred to %ﬁu field, and & fleld mmm L
vas sade on May 13, 1960, by J. W. Hesler, m, and Mﬁ-

UBRM, in company with br. ﬂ&ma C. Vickers, President of the applicany

eompany .

The Pry leke claims, ot &1, are locsted about 9 miles north of
C:Wr, Wyseing, in the extreme southwest part of the Powvder River Beatn.,
Some 87 toas of ore-grade material hus W Shigped from the preperty,
‘and explavetien drilling has sinte shown that an sres east of the mined
ares contains seme mineralised meteriel.

The applicant preposes drilling at depth to test for possidle ene
riched urenium oré bodies. The examiniug tess thinks that the ehenoes
of tinding sighificant bodies of ore-grsde waterial are not good snd
thorefore resowmend denisl of the spplication.

The uranium deposit on the Dry lake elains, ot .3..., is in the Pex
Xille nmm of upper Cretaceous age, sud (s the enly signifisant
oceurrence of urenium in thet formatiens in the Powder River Pasin. #hounld
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any additional vork be done on m'mpcm; 13 #hould be deue because
 the Fox nﬁ.:.u sandstens 18 & rammely anXaown aad new MWMM |
fmmm The major wrantum mxu in m Powder nim Bepin are
 found in the Wasatch forsation of Wertiwry Aae.

TACATION, ACCESSIBILITY, AWD PEYSICAL FRATURES

The Dyy lake clases, mumbers 1 through b, snd the Zevo elaims,
 nusbers 1 threagh &, Lessed by Gachesources Bxploration, Tnosrpersted,
arye all ladated in the wwmwe 1/h, wee. 33, %, 35 ll., K. wu,,\ Navyous

County, Vyoming (f1g. 1).

 Tue proparty 15 easily accessible by trevell
Wyoming, oo V. 8. Mighwey 87 M o distance of § wiles, then turm wight
nrmwmtwauxe,ammﬁumm.k . -
wy&im'i property is in the mm southwest portion of the

| north from Casyer,

romr Mver Beain. The surfece of thé country 18 hilly, but mot mounbaims
cus. Nesr the mountains the Squutry 1s essastielly a pletn thet has
been deeply diswected by stresms, lesving the mesas dloping gently toward.
tbe north away from the wevmtains. Partiey svey fvou the mountains the
country is gently rolling, with & few £1at topped hills, but there are "
uzevmnmafmuaemtwmnt&nmher%nmw
»'%mmry mterial is m, revosling the mma of ths lover and |
more isdureted rocks. There is 13.%10 thm in the th ATes

<mmt for grasses mﬁ m
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Uranium ore was first discovered 1nmm;xjahw§dinmhm'

sists thet time some B7 tens of aateriel comtaining 8,38 percent U 0
has been mined from & smell open pit on the Bry Lake Ne. 2 claim. Very

11%tle explorstion Bas deen dous on the Spplicent’s elaims except for

some drilling mostly east of the apen pit. This drilling wes completed
during Mareh 1960. Sume 33 hales vere drilled ssd ureniun-basring neters
1a) was penetrated in the Fox HLlls ssndatons Wum thet avereged

3 oot thick and aseyed sbout 0,16 peraeat sUg0g.

fhe ares conslsts #f elght contiguous and slightly everlapplng wa-

kxm.mmumem.; mmmnmiwh,mmm

¢laims 1 through b are reeorded in the records of the Netrozs Ceunty
recorder's office s follows: | .

Bey lake No. 1 29 (1) 588

Pry lexe Bo. 2 @) 55

Dry Lake ¥o. 3 29 () 527

Bry ke No. b 29 () 8%

' ’. The Dy lake claims ave oll located in the 8Rg, sec, 33, 7. B ¥,
g. 9 N., Natrone Mtr, Wag. ' |





2,

»

Zexe ¥o. 1 60 (1) 28
Sero W, 8 60 (W) g
Zaxo ¥o. 3 60 (1N) 240
Zero Mo b €0 (1H) 2l

The Jero cluims are lecated in the #E} sec. ss,mmﬂkm. i,
€. 35 N., R, T9 W., Metrons County, Wyeming.

The elum 1isted sbove are held under & lesse qrnmt o nhmm
in Bxhibit A sceompanying the spyliestien. |

PISAKNY STAYUS

The property is 1418 at the present time, as o furthey exploration
work, oF ymwm 48 being nedse.

A small open it bas been mined from which 8T tons of ove that
sssayed 0.32 percent 6393 vas pmmu m 4o am darill holes
wemgmc approximately 80 feet in dupth huve been éﬂnﬂ to test the

'mmmmnmsmmmmmmwmm@,m.

an utmwl. total tooe-.p af 3,200 feet.
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GROLOGY AND ONE PEPOSITH

The Powder River Basin which eovers sbout 12,000 square miles of
northeastern Wyowing is & broad structural and topegraphie besin term-
inated en the south by the Laremie Mountains and the Hartwell wplift, om
the east by the Aleck Hills snd selated struetures, aud an the west by

the Big Born Mountains, 7The surface of the central part of the basin

is eharscterised by moderetely dissected rolling hills yanging from
4,500 to sbout 5,B00 feet in elavation. The Pumpkin Buttes which are a
prominent lendmerk rise to sn elevation of 6,000 feet, or about 1,000
feet sbove the surrounding eountryside.

Uranium deposits are found largely in the Wesateh formstion of
Tertiary age in the Powder Kiver Besin. Uranium aod M&m are the
dowinant elements. %Thw dapus.t-' are, almost without excepiion, ass0-
clated with aress of yed soloratlon. They are generally located east of
the synclinal axis and are found in the middle or predominsntly lenticular

sandstone unit of the Wasatch formmtion. They all ogeur within 150 feet or

less below the surface of the ground and have not been Peund more than »
fev feet balow the weter tsble. The deposits may be broadly classified
into three genersl types on the besis of sile and grade, mineralogy, and
red bed assoeiation.

Some of the following cbaervations have been made with respect to
the erigin of the depuiﬁu:y

1/ Mrak, Yernen A., 1958, "Uranium Deposits in the Tertiary sediments

of the Powvder River Basin, Wyoming," Wyoming Geologlesl Association
Guidebook, pp. £33-238, 19%8.





(1) Mosy of the max? urenius depossits are found in the buff to

vhite sandstones dewnedip from the predominantly red sandstone zone,

(2) The narrev zone of red colorstion genesally follows the tyend

of greatest structursl disturbante in the Wesstoh rocks, and it also
- follews the ares of grestest porosity apd permeability.
(3) Ureanium depesits oceur intermittently aloag & narmow trend for
‘& distance of 6 wiles through the 'ﬁry York ares. Where uyenium is found

it usuelly oeours at two or more stratigrephiec horigens.

{k) The sediments balow the veter teble ave various shades of gy
apd rerely if ever shov eny evidense of red colorwtion.

(5) Zn move then 130,000 fest of drilling ia the Powder River Besin,
1o uranium deposits wers found to extend more then a few feet below the
present water table, | | |

{6) An over-all aversge of uranium ssples taken from the minersi-
ized ares ubmu the uranium to be Wmuw in rediosgtive equilibrium.
However, single sasples will sowetimes show axtrems disequilibrium which
suggests that uranium is presently moving.

Groundyeter ssaples wers obtained from holes drilled en a grid
pattern scxoss the minevaiised trend between the red and the buff sand«
stones in the Pry York ares. A preliminery study of the groundwater
samples indicates that the average urdnium centent of the groundwater
from the yed sandetcne is €0.% ppb, vhereas the groundwater frowm the buff
aandstons 1s 35.3 pyb. The groundweter is moving down dip from the red
aandstone snd loses k1.5 percent or 25.1 ppb of the contained uranium
ﬁun 1t passes through the zéne of mineralivation. This uranium loss is





‘eguivilmt t0 25.1 peunds of ursnium per one billien pounds of ground-
water. If we take & cross sectional ares, normal to the dip and aseume
1t 1ies st the top of the permanent vater table in the transitlenal sone
between the umidised and non-axidised sediments sud sllow groundwater to
move down dip st the rate of 001 feet per minute, ve find that 32.8
aillion pounds of vater vould pass through an ares 10 feet by 100 feet
each year, If eonditions would remain relatively constant for & pericd
_of 25,000 years it 1s noted that 820 millien pounds of groundwater wnild
pess through the 1,000 square fest area and 20,582 pounds of uramum would
be released to the sone of mineralizetion. This figure is equal to
4,116 tons of 0.85 percent ursnium ore. ‘

The uranium on the spplicaat's property u. found in the Fox Hills
sandstone of upper Cretaceous sge, and £8 the gnly known cscurvence of
uraniwm in the Pex Kills ssndstone in the Powler River Basin.

The PYox Rills ssndstene erops out as a mrm bend of gensrally
stesply-dipping streta paralieling the westeyn mergin of the Elsek nm.
The formatien cmtzmm nerthwvard snd southvard to outiine wmost ef the
sastern border of the Powder River Basin. It is predominently a esnd-
stone but commonly coatains beds of grey shaly ¢laystone and siltstone
of miabh tshickness whigh become more sbundsat nesayr the base end
mm.y way comprise e large part of the formation. The thickness of
the formation is mgﬂ’;cd to range from 180 %o 200 feey; dBut the levk of
m@d exposures in the eres and the gradational centset with, end similer
to the overiying lance formation makes scourate measurement difficult.
m sandstones of the formation ape genewalily am’w light~brown,
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fine- to mediumvireined, soft, thin- , 80l eross laminated. The
Mk has & slabby appesyance on vﬁ‘zhcm surfaces and locally mmna
cumerous salearesus snd ferruginous coneretions. | |

" The Pox Eills sandstone in the immediste ares cousists wainly of
fine- to medium-greined sandstens units as mwh 88 60 feet in thickness.
Ureaius bas been found in the thlcker sandstone lenses in or Lmaeditely
adjseent to arvess where the sandstone is interbdedded with mudstons or
lignitic silistone.

The spplicent propeses te drill some 4O diamond drill holes to teat
for ¢ontinuity of the gone of wineralized sebterial extending eastverd
from the pit on the Pry W l&a 2 clatm, Total cost of the preposed
project 1s estimmtod %0 be $9,416.00.

Bxploration to date hes shown that the Fox EI1ls sandstone has been
sinerdlized for some distaice east of the pit that contained 87 tons of
ore-grade material. mmag indicated, séconrding te the gppn«m,. that
there is & poasibilisy of an mﬁ.em zone farther down dip tn the neaxly
flatvlying Fox Kills sandstone. The applissnt indieated that the games
ray analyses shows the uraniua to be out of mﬂ&bm@ due meinly to
lesching nesr the euterep. The spplicant further proposes mt the red-
gray mwem relstionship to wranium is the same in the Fox Hills

. sandstene as that in the Mat&h formmtion, and therefore basic warranty

of further exploration by the applicant is given in the five ressons iu

2ollows:
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1. The uranium Murmes at the Py lake élnim are about the
only siguificant deposits that ha#c w,ﬂam in the !'ex—ﬂ:&lq send-
stone in the rmmr River mina l‘urmr exploration of the Dry lake
claims has the pemtinl not only of Mvez.apmg an ore body, tuat m« of
suggesting that other srees of Fox Hills sandstene may contsin sigaiff-
caat uranium deposits. Mwb«r&m ‘solutions hvc migrated dowvawend

" in the Fox Hills sendsbons s evidenced by the knove deposite at Bry

Lake m the presence of many saall Mme'sin saemalies in the surfece

,cxpams of the Fox Mlls sanistene in & large area to the north.

- The fact mﬁ hrge quastities of uranium have been mm m::
the nur-surtng mk& suggests that amiﬁemt meniu w be )M@ne

down di.p vhere conditions would faver deresitien.

3. The litholegy of the Fox Hills esndstone is favorsble for
urenium depesitien. The Jox Hills sandstone centaims permsable send-

stone units m&am sbundent ceibosa¢ecus material m interbedded
with midstone and piltstene. | |

&, The umum fwios emuimm the lmom dopeum is bdelteved
to change te & relatively ispermesble midstone facies down aip, » cone
aitlen mt would fvmr uranium deposition.

5. ‘The limits of nmiwn aopuuiea dovn My from tho surface
asewalies bave not been dstermined. _ |

The Iy lake nm ursaium eccurence is the en:w umﬁmt one
that has been found in the Fox Wils sasdstone in the Powder River !mn.
?ermu, o this mu, some ymiins.m sxplovatien work mey be varranted

to test the Fox BLils ssndetone down dip for possible ore-grade material.
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Susples assayed (gaome ray) from the limited drilling shov thay caly
three saaples out of eight are out of equilibrivm, indicating that net o
sll the urenium Las bean leached from the sandstone, even theugh there
wes no visible ursnius in the ssodstone et the susfece, sad in only a
few of the boles drilled, did the cuttings shew any uranium bleem due
¢ oxidation. The zone drilled a8 shown by the 33 holes, showed only
3 feet of 0,16 percent wg%, The spplicant must be able te mine at
least 0.20 perceat U,0g far the materisl 4o be considered eve.
The Fox Hills sendstene sppears favorable for ureniuws depositien
in that it is & relatively permesbie Sanuwni and centains considersble
¢arbonsceoys materisl and interbedded mudstond snd siltstone.

GWLWSIGRS AND RECOMMERDATIONS

The results of s field exsaisation snd coniznrsblc study indicate
that the chences of finding uranium ore bodies of significant sise aad
grade down-4lp from the open pit in the Fox Nills ssndstone on the sppli-
cant's preperty are not good, end 1t is therefore recommended that the
applieation be denied. The fry leke ares cccurrence ef urenium in the
Fox Rills sendstone is the only signiﬁmt ecourrence of uranium in
that formetion in the Powder River Basin. Any approval of this request
for Government sssistance would be only on the basis that, here would

be exploratien in & new-found relatively unknown formation, insofar as
urenjum is cencerned., Any drilling to bhe done east of thu‘pw should
be in o series of four fences of holes mo feet aparyt with holes along
the fences 100 feet spart {(fig. 2). This will test any down 4ip exten~
sien of the mineralized sone ss far to the east as 16 the applicant's
property will permit snd still gain any depth on the formation,

o0
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Coloredn, sgplied April 16, 1960, to the Office of Minerals Rxploration
tarmrmmmmmmmm\mmwmmud.
mummm Wyoming.
mmuamnmmmwmnm, and & field emminntion
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mmm.«m,wu.,mxmmmgummw
~ Casper, W,mmmmumwmwmmumhun,
mmmwmmuunﬂmmw-mmwm, |
mwmammmmmummm‘mmmumm
nm containg some minaralized materisl. | |
The spplicent prepesss drilling st depth to test for possidle ens
riched urdnivm ove bedies. mmmmmmmtmm«
auwMWth»oto&m meterial are not good sud
mnrmmmummwmwmm. ‘
mmwmtonmmwmcm,aza‘,ummm
xm;mmmwmmmm,muwmugmmt |
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sny ad8iticoa) vork be dome on the property, it sbeuld be done becsuse
'WMMIMM&MMIWWMMQMWW
formaticn. The mAjer ureniws depesits in the Powder River Basin mre

LOGATION, ACCESSIRILITY, AND PNYSICAL FEATUNES

The Dry lake olsims, mmbers 1 through &, and the Lero claime,
numbers 1 W h, lesaed by Mscum h&plomxm, Incorporated,
'mmmmmmumt J./h, sec, 33, ¥. 35 M., R. T9 W., Matrons
County, Wyoming (fig. 1), |
| mmiqmumihlebyﬁmvﬁm“mthfmm,
Wyoaing, oa B. 8. Migwey 87 for s distance of 9 iles, thn turn right
for ne-quarter of & e, near the oid Migbwey, |
‘ The spplicant's pmcm is in?homtm' southwest portion of the.
Povder River Pusin. e surface of the country is hilly, but net mmtein-
ous. Near the mouatains the ceuntry is sasentislly s platn that bes
baen deeply dissected by streams, leaving the masas tloping gently toward
mmwfmmmmmrwmmmmum
- qountyy ummmg, with & fev mtmmm,mt there are
urmmunmatmwhcmmthcmthathmm
Quateranry material is removed, revealing the presence of the Jmmr md
4%1&1&%&&2’6@&! mmuumwmmmwmum

m-pt for wm end sage,





EISPORY AKD PRODUCTION

Mmmmﬁm@d&mm&mmfmwwnmmm&m‘
since thet time moms B7 m‘at‘mtgﬁu'wmm 0,32 pexeent Uydy
_has been mined from & small Gpen pit on the Dry Laks No. @ olatm, Very
ntmwurwmmm«m@wwm#'sm'wnx |
wm«dmns_mﬁym@mmﬁm is drilling ves comploted
aurinsmlgsn. mssmmmuﬁMMmu—mmm;
1al ves penctrated in the Fox M1ls ssnistone formstion that everaged
3 feet thick mnd assayed adout 0.16 pwem avsaa

The eres coosists of eight M:Lm and slightly overlapping une
patented mining claims, The Dry Leke €laims ) thrwugh b, and tde Sero
nWlthmt&mememmmgy
.mamr'sdncsemrmm:

Dy Lake ¥o. 1 29 (1) 8
Dry lake No. 2 2 (1) 525
Dry Lake No. 3 29 (1¥) 27
mmm.a zs(w) E 526

mwuuemmmmmmmﬂ,m. 33, 2. 35!.,
R 793.,:-memm Wyoming.





gere No. 3 60 (1) | 238
Sero Yo, 2 60 (L) 239
Zaxo ¥No. 3 60 (1) - 240
Zero ¥o. b 6 (ux) 2h1

The Zarc olaims are loosted in the ZE} sea. 33, and the BV} sec, ™,
%. 35 K., R. T9 W., Natrone County, Wyowing.

mumusmmsnmmméaumwuam
in Rxhibit A wemmms the spplicntion.

m:wmuimattm»mtm,'ummmrmlmm

work, or production is belng wade.

L \ 28% OMINe)
sploratisn and developwen

‘A small gpen pit has been mined from which 87 toas of ore that
asssged 0.32 percent Uj0g wes prodused. fSoes 40 dismend dril) holsa
mMas spproximately 80 feet in depth have been drilled to test the
ares around the open pit and especially the ares east of the pit, for
sn estimated total footags of 3,200 feet.





GROLOGY AXD ORE DEPOSITS

The Powder BRiver Basin which covers about 12,000 Wmhs of
northeestern Wyoming is a broad structuvel and mmc basin term-
inated on the south by the Laremie Moustsins and the Eartwell uplift, on
mmtwmmmmmmmtm,@mmmcby‘
the Big Horm Mountains. 'mme«.memwmermm
is characterized by moderstely dissected rolling hille renging from
h,500 to sbout 5,400 feet in elevation. The Fumpkin Buttes which are &

prominent lantmark rise to su slevation of 6,000 fees, of about 1,000

feet above the sursounding ecuntryside.

Ursadun deposits are found Jargely in the Vesstch forwaiion of
Tertisry sgs in the Powder River Basin, Wm and vanedium are the
dominant elemsuts. The deposits are, alunst without exception, asso-
ciated with areas of red coloration., They sre generally located east of
the synclinal mxis and are found in the middle ar predominantly lestieulsr
ssndstone unit of the Wasetsh formaticn, Thay all ootur vithin 150 feet or
less below the surface of the ground and have noct been found mre thes s
few feet Delow the water table. The depoeits may be broadly classified
mwthmsmmwpesmmmuwuumm, mmg,
red m association.

mgmmwmmumtmmmmuwmtw

| the origin of the duwiu:-y

1/ Mrek, Vernen A., 1958, “Urantum Depcsits in the Tertiary sediments |
of the Powder River Basin, Wyoming,” Wyoming Geological Assoctation
Ouidebook, pp. 233-838, 1958,





(1) Most of the mejor uranium deposits sre found in the buff %o
vhite sundstones down-dip from the predominantly red sandstone sone.

(2) The nervow sone of ved coloretion generally follows the tyend
of grestest structursl disturdante in the Wasateh recks, and it also
fellows the sres of grestest vwmw and ;aomo.biuw.

(3) Urantus deposits oceur intermittently slong & merrow trend for
s distsnce of 6 miles through the Dry Pook sres. Where urmatum is found
it usually ocours. &t two or mere stratigraphie horizons.

(4) The sedimsmts belov the water tabis are varivus shades of grey
snd rarely if ever show suy evidence of red onloretion.

(5) In wore then 130,000 feet of drilling in the Powder River Dasin,
no urenium deposits vere found to extesd more then s few feat belov the
presant water table, .

{6) An over-all average of uraniuvm samples taken from the mineral-
1sed aree shows the uranium to be spproximately in redicsctive equilibriua.
. However, single semples will sometimes ehow axtreme disequilibrium which
suggests that uranium 15 presently moving.

Groundwater sasples were sbtalned from holes drilled on a grid
pettern soross the minevelised trend bebween the red and the buff sande
stones inthevry!bmme Apmlimimryatuﬂyotmwmur
suples indioates that the sverage uranium centent of the groundwater
from the yed saodstone is €0.h ppb, vhereas the grevndvater from the buff
sandstoos 18 35,3 ppb, The groundvater is moving dewn dip fiom the red
sandstone and loses 41.5 paroent or 5.1 ppb of the contained uranium
when 1t pesses through the aone of mineralisstion, This uranium lose is





equivalent to 25.1 pounds of ureatun per one billion powds of ground-
water. If we take & oross sectional aree, normal to the dip end assume
1tu«ntmma¢thenmntmormmmtmutm1m
‘between the oxidized and non-oxidized sediments and aliov groundvater to
move down dip st the rete of .00L reqé; per winute, ve find thet 32.8

’ -ulionpmmotmkmldmthmuahmmm.tmtby’loom
eagh year, If conditions wuld rewmain mlat:lvaiy coustant for & period
of 25,000 years it is noted that 820 millicn pounds of groundweter would
ws&m@t&l,@@mt«tmamm,%pmwmmm
be released to the sone of wineralimation. This figure is equal to
h,116 tons of 0.5 percent urunim ore.

The ursaium on the applicent's pmpcrty is fmmmmmm
-mwmotmmm:m,mummmwwew
Mmznwmmmmmmmnnrmm

!mmmmmmcwmtuamrmMthmny
steaply-dipping strsta p&ullalins ths vestarn migin of the Rleck m.m.
The formetion continues northwerd snd soutimend to outline most of the
oastern bordsr of the Posder River Basin. It is predominsntly a send-
.mmammyemm»moiwmnlmm and siltatone
wmmmmmmmmmtmrmbmm
locslly u&_wﬂuammm of the m'bign. The thickness of
th-romzmmmwmmma:mmmeM; but, the lack of
@rod exposures 1n the sres and the gradational contect with, sud similer
%o the overlying lance formatlod makea soqurate messurement difficult.
The sandstnes of the formaticn are generally gray to light-brown,





fine- to mediumgratined, saft, thin-b s &nd cross laminated. The
rock has a slebby sppesrance on westhered surfsces snd locally contains
pumerouUS caloarecus snd ferrugioous conoretions.

The Fou Kills sandstone in the immgdiate ares consists mainly of
five- to mdlun-grained ssndatone units as mach as 60 feet in thickness,
Uranium Mas been found {n the thtoker sandstone lenses in or impedimtely
sdjacent to arcas wvhare the sandstone is interdedded with muldstone or
lignitie luttm

The applicant propeses Lo drill sewe 4O Aismond drill holes to test
for continuity of the sone of minerulised material extending sastward
fxom the pit on the Doy leke Be. 2 claim. Total cost »f the preposed
projoct is estimated te be $9,416.00, | |

Exploration to ésts has shown that the Fox Kills sandstone has deen
nineraliszed for same Aistance east of the pit that contaised 87 tons of
re-grede mpterial. Rrilling indicated, szeording to the spplicant, that
thare is & possibility of san wnriched sons farther dowm dip in the nearly
flat-lying Fos Rills sendstone. The spplicact indicated thet the g
ray analysss ehows the urenium o be out of equilibrium dus meinly to
lesching near the mtenf; The applicent further proposes that the red.
gy sandstons relstionship to urenium 18 the seme in the Rt Rills
sandstone ag that in the Wasatch formmtisn, snd therefore Dasic warrenty
of further exploretion by the applicant 1s given in the five ressons os
fellows:





1. The urentum occurrences st the Dry Iake claims are about the
only significant deposits that have been found in the Pox Nills seand-
stone in the Fowder River Basin, Further mlbntmn of the Bry Lake

- claims has the potential not only of developing sn ore body, Wit slso of

suggesting that other areas of Fax Hills sandstone may contain signifi-
cant uranium depesits. Uranium-beering solutions have migrated dowmward

4n the Fox Hills sandstone ss evidenced by the knowa deposits et Dry

Leke and the presence of many smell redicactive ancmalies in the Surfeee
exposures of the Fox Mills ssadstone ir a Large area to the north.

2. The fact that large quantities of ursaium have been lewched from
thé asar-surface recks suggests that sigaificsat iepo-iti may be th

~ dowa dip vhwre conditions would favor deposition.

3. The lithology of the Fox Kills ssandstoae is fevorable for
ureatun deposition. The Fox Hills sandstone contains permsshle sand-
stone units esutaining sbundant carbonscesus meterial and interbedded
vith mulstons snd siltstens. |

B, The ssadstons f;#in'emtazniac.,th kaown deposits is believed

to ehange to & relatively MMnble m facles down &ip, & con-

dition thet weuld favor uranium depositien.
5. The limits of uranium deposition dowm dip rmn the surface
snomalies beve not been determined.
~ The Dry lake ares uranium ctcurence ia the enly significent one
that hae been found in the Pox Hills sandstone in the Powler River Sasin.
Perhaps, on .'@ms mu, soue preliminery mz.umtmn vork may be varrested

to test the Fox Nills sandstone down dip for possidle ore-grade material.

L aiindee

EN. T, S





Seaples asseyed (gamma ray) from the limited drilling shov thet only
three saxples out of eight are out of equilidriue, indicating thet not
all the ursnjum had been lesched from the sandstone, even though there
mmuaibleumiminthemmntmmme,mmmlyn
few of the holes drilled, did the euttings show any uranium bloem due
to oxidation. The zone drilled as shown by the 33 holes, showed only
3 feet of 0,16 percent oUy0g, The spplicant must be sdle t0 mine ot
loast 0.20 pervent .§:3Q8 for the material to be considered ore.

The Fox RL1Ly sendstone sppears fevoreble for ursniva dsposition
in that it is & relatively permesble sasdstone and coatains considerable
carbonacecus material snd interbedded mudstoue and siltstone.

CONCLUSIONS AND RECOMMENDATIONS

The reeults of a fleld examinaticn snd aonumxo stady inddoste
that the chances of finding ursnium ore boa‘.!.ea or significant sise and
m&e down-dip from the open pit ia thc m Hills sandstone on the appli-
cent's property wre aot good, sod 1% is therefore recommendsd that the
spplication be &enied. The Bry lake ares ccowrrence of uraniwy in the
Fox Bills sandstone i3 the only sigoificant ocourrence of uresium in
that formetion in the Powder Mver Basin. Any approval of this reguest
for Government assisiance would be only on the basis i:bat, have would
be exploration in & new-found relstively unkmown ramiion, insofar as
urenium is coocerned, Aasy drilling to be done east of the pit should

be in o series of four fences of hales LOO feet apart with holes slong

the feaces 100 feet mpart (fig. 2). This will test sny down dip exten-
sion of the mineralized sone as far to the eust ss is the spplicant's

property will permit and still gain sny depth on the formaticn.

10
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