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* URANIUM IN BIG SAGEBRUSH FROM WESTERN U.S. AND EVIDENCE OF POSSIBLE
MINERALIZATION - IN THE ONYHEE MOUNTAINS OF IDAHO

. JAMES A..ERDMAN and GEORGE H. HARRACH

: ABSTRACT ,

The . purpose' of ‘this 'report Ais to encouragef the application of the
.biogeoohehical approach--spec1f1ca11y the use - of b1g sagebrush (Artemisia
-'tr1dentata)--1n the search for ‘uranium occurrences in the western United
States Two reglona1 stud1es of this w1de1y d1str1buted and dominant shrub
have shown its responsiveness to known uran1um m1nera11zat1on in the Monument
Hi1l and Pumpkln'Buttes'd1str1cts of -the southern Powder R1ver Basin, Wyoming,
| and - the UraVan mineral belt area' in southeastern ‘Utah and  southwestern
'Coloradosi Uran1um concentrat1ons in the ash of 154 stem-and- 1eaf samples of
sagebrush are plotted on two maps, one represent1ng the sampling des1gn for the
Powder River Basin study, and thehother,represent1ng the sampling design for
the‘hColoradov-P]ateaus, }the Basihrzand Range, and the Columbia ~Plateaus
’physiographic 'proVinces- of the West.'j .SffES‘ having hiéh‘ concentrations in

sagebrush correspond not only to the above'uranTUm oistricts,,but also reveal
an area along the northeast flanks of the Owyhee Mounta1ns in Idaho that should

be. further exp]ored for its poss1b1e uran1um potent1a1



INTRODUCTION<

SageerSH»ﬁs ¢1ear1y“a“samp1fng‘medium that geochemical explorationists
should - cbnsider»:in 'western -North Americé 'f0r1~two reasons: first, its
distributibn and second,_1ts response to m1nera11zat1on. :

Laycock (1979 Do 207) describes 1ts distribution as fo]]ows

Sagebrush is the‘dom1nant species in one of the largest range ecosystems in
the western United States. The major species, big sagebrush (Artemisia
tridentata), ranges . through. North and South -Dakota, Nebraska, Colorado, New
Mexico, and all states to the .west. When- other species of sagebrush are
included, the. range includes Oklahoma and-Texas and goes far into Canada and
Mexico. Tota] acreage estimates of the sagebrush ecosystem vary from 87.to 270
mi]]ion acres, so, it is safe to say that it covers 100 million acres or
more. Sagebrush general]y occurs at elevations from 5,000 to 7,000 feet. but
some. species and subspecies grow at elevations as Jow as 3 OOO feet; others
grow up to 10,000 feet. Sagebrush grows in areas with as little as 8 or 9
inches of annual precipitation, but. in some of the higher elevations, sagebrush

grows 1n areas w1th as much as 25 1nches of prec1p1tat1on per year.

As>for‘the'response'df,Artemisie to aneralization;;high 1evels of uranium
were feund.in'samp1e5~of big'Sagebrush (A. tridentata) that were collected from,
several localities during two recent regional baseline studies in the western
;'United'States.‘;It is‘thesevcase histories which form the basis of this report
" and point to “af;new area. that may warrant further uranium exploration.
Sagebrdsh»Shou]d'be'an esbecia11ysuseful‘samp]ihg medium in shal]ow'va11ey fill
over the range-front . fault scarps in the Basin and Rahge province of ‘the
west, According to Lovering -and McCarthy (1978, p. 113), blind deposits are

being. sought Tncreas{ng1y in this province.



STUDY. AREAS AND SAMPLING DESIGNS

’iIhe PowdervR{vernBasfnv,-,'

In the fa11 of 1973 a geochem1ca1 reconnaissance, was conducted across the

' Powder River Bas1n of Nyom1ng and Hontana _an area under1a1n by rocks of- o

- Tertiary . age, pr1nc1pa11y the- Wasatch and Fort Union Format1ons. erty-four"

'f'compos1te samp1es of stems and Ieaves of b1g sagebrush were co]]ected. as - we11‘
y-as samples of a 5011 11chen common to the h1gh p1a1ns (Erdman and Gough
. 1977)-v The assoc1ated 501l ‘was a]so sampled at three depths of the prof11e{

~and rad1oact1v1ty, expressed as equ1va1ent uran1um was 1nc1uded in the su1te :

';‘of ana]yt1ca1 determ1nat1ons.

The bas1n was subd1v1ded 1nto four samp11ng areas - of near1y equa1 size.

T ’W1th1n each area a barbel] shaped c]uster of. samp11ng 51tes was estab11shed

wh1ch was des1gned to’ est1mate the geochem1ca1 var1atwon at a number of
'geograph1c sca1es, rang1ng from a. maximum spac1ng of 10 km to a minimum of
‘ 'f‘]O me A more thorough descrwpt1on of the samp11ng des1gn may be found in

Tidball and Ebens (]976).

o _-Physiographic4Provinces”of the West

As part of a. broader study of the base11ne geochem1stry of b1g sagebrush

.stem-and 1eaf samp1es of the current year s growth of b1g sagebrush were

"1>fcollected from randomly selected-parts of the~Colorado Plateaus‘prov1nce, the

Basin and Range prov1nce (F]g 1),'and the Co1umb1a Plateaus prov1nce of- the
'western Un1ted States, using an unba1anced nested~geograph7c design. On]y"'

;'three‘maJor samp]1ng»ce1}s; each 200 km’ on: a s1de, were se]ected from each



Fig.. 1." ‘Big sagebrush.on Quaternary alluvium in Dry Lake Valley, southeastern
Nevada. The hills in the background are .in the North Pahroc Range and consist
-mainly. of ash-flow tuffs and andesites of Tertiary age. Shrubs are about 1
meter tall. : S I o : "



h provtnce-. The.s1tes, then,twere:not unthrmiy:distributed throUQhout each

.tprovinee._: The purpose of the study was to determ1ne whether there are
- 1mportant broad sca]e d1fferences in the compos1t1on of .this . w1despread -and
o character1st1c shrub If not then basellnes ican be estab11shed qu1te eas11y_

hover the ent1re range of b1g sagebursh occurrence A tota1 of 30 ‘shrubs was

samp]ed from each prov1nce,»and samp]es of the top 15 em of the associated -

soils were a]so co]]ected. The so11 samp]es, however, were. ana]yzed on]y when
~ the compos1t1on of the sagebrush samp]e from the, same 1oca11ty was found to be

:_unusua1 -
ANALYTICAL METHOD

_The comb1ned stem-and leaf samp]es were f1rst dr1ed and ground 1n a W11ey'
Comitnl 'The resu1t1ng mater1a1 ‘was. then ashed in. an eIectr1c muffle furnace at
"vabout'4509cafor;24‘h.; The uranium analyses were determ1ned by fluor1metr/
4 “(Harhs‘andebapp,>1975htp 77) in the p1ant 1aboratory of the U.s. Geo]og1ca1

»Survey in Denver,;Co1orado.L 1_ _?1““
~ STATISTICAL METHODS, -

| A cons1derab1e number of the plant ashes analyzed in this study conta1ned
‘1ess than 0 4 parts per m1111on (ppm) uran1um, the Tower 11m1t of ana]yt1ca1.
.determ1nat1on for the method used. The‘frequency d1str1but1ons of the‘uranJum :
h.data, therefore, are “censored, 'and :the'tmeans ’and‘ standardftdeyiations. were
estﬁmatedAby'the~nethdds of COhen<(]959;_see Miesch;v1967,hfor»applicationhof

these methOds;td7geochem1¢a1-data).

\lThe use of a brand name in. th1s report is: for descriptive purposes on1y and
does not const1tute endorsement by the U.S. Geo]og1ca1 Survey



: The frequency d1str1but1ons of' uranium concentration‘ are pos1t1ve1y

.askewed and the uncensored port1ons correspond more c]ose]y to 1ognorma1 than

:',fto norma] CurVES-w A]so,vthe ranges of the centra] 68 percent of - the data are

ﬁ",‘g1ven more close]y by the geometr1c means and- geometr1c dev1at1ons than by the .-

J‘ar1thmet1c means and standard dev1at1ons.v‘ Whereas the centra1 range for a
'_normal d1str1but1on,1s;g1yentby,AM SD to AM+SD (where AM is. the ar1thmet1c mean

'and’SD istthe_standard"deviatton) that for a 1ognorma1 d1str1but1on is. g1ven

by GM/GD toxGMxGD (where GM 1s the geometr1c mean and GD 15 the geometr1c_; -

'dev1at1on) T The upper 11m1t of the central range for uran1um 1n sagebrush from
:the Powder R1ver Bas1n 1s 1 6 parts per m1111on, the upper 11m1t for sagebrush

'from the phys1ograph1c prov1nces study is 0.4 parts per m11]1on.
’ RESULTS':

The Powdér River Basin =

Figfxz’showsvthatfhigher than. nOrma1 concentrations~of'uraniUm*occur‘in

‘.sagebrush from two 1oca11t1es in the southern part of the basin that conta1n~«"A

: 's1gn1f1cant uran1um ‘occurrences. The uran1um occurrences in th1s broad
structura1 and topograph1c basin are. descr1bed by Mrak (1968,_ p.:,839) as’
follows: | | o N

- The uranium ore depos1ts occur in that part of the Wasatch Format1on that is -
of earliest Eocene age, and they are scattered over an area of about 400 square .
,_m11es A1l uranium ore deposits are assoc1ated w1th red beds or- altered.
sandstones w1th1n the Wasatch Formation. : . : '
However there appears to be -some quest1on as to whether these Tert1ary uran1um
trdepos1ts' are 1n the Wasatch Format1on of . Focene age or 1n the Fort Un1on,

Formatxon ‘of Pa?eocene age (See1and 1976, - 53), because of a controversy .

ilconcern1ng the p1acement of. the contact between these two format1ons.
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Fig.- 2 Concentrat1ons of dranium in 64 samples. of b1g sagebrush from four
. areas: in the Powder River Basin of Wyoming and Montana. Concentrations of 1.6
ppm or less denoted by open:circles; concéntrations higher than 1.6 ppm denoted
by solid trianglés. The distribution of uranium mining d1str1cts is taken. from(
Mrak (1968 p 840) and Ra1nes et a] (1978 p. 1707) '



Thei uranium':is»,preseht 1h: 1arg$- ro]] type depos1ts formed wfthin the
Tertiary fluvia1 sandstohes (Dahl and Hagma1er, 1976, p- 243).' The deposits
: are located w1th1n f1ve recogn1zed d1str1cts (Ra1nes et aT~, 197é‘ p; 1706) and
' are probab]y ep1genet1c in origin. Precambr1an gran1t1c rocks in the mountains
f1ank1ng the ba51n are - the probab]e source of the uranium: (See]and 1976--p
64, Raines et aT., 1978, p 1722), a]though other sources have been proposed

of 64 Samplesbof sagebrush col1ected from the four localities shown in
. Fig. 2, only 7» had"high. (>1.6 ppm)vlconcentrations of uranium. - These high
';cohcentrations-ranged trom 2.4 to,3.2vppm. Most_of;theouranium-rioh samples

“occurred at IocaiitY"i,'abOut a;kilometervwest‘of the Monument Hill district.
| One sagebrush samp]e from 1oca11ty 2, about 15 km north of the Pumpk1n Buttes
d1str1ct was a]so high 1n uranium. No strong corre]ations were observed
between equ1va1ent uranium 1n so11s from three horizons at each samp11ng site.
:ifand the'uran1um 1n the assoc1ated'samp1es of-sagebrush The rad1oact1v1ty in
the Powder River Bas1n 'soils appears to be uniform among the four loca11t1es
sampled (T1dba11 and Ebens, 1976); 1n contrast to the d1fferences in sagebrush

shown here..

" The Colorado ahd Columbia.P1ateau5‘Provinces'

Of the 90 samples - of sagebrush coilected from the three. provinces
" mentioned earlier, only 9 had high (50.4-ppm)'concentrations of uranium. These
high concehtrations.ranged from 0.6-1.4 ppm in the ash. The 9 samples are from

| two regions fdentified'in Fig. 3.

Uranium in the Uravan mjneral-bethareag,;Fourfof‘thé 9 uranium-rich sampTes
represented in Fig. 3 are from;the"northWestern:edge of the‘Uravan'mineral belt

in the Colorado P1ateauszproy1nce.
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Fig. 3. Concentrations of uranium in 90 samples of. big sagebrush -from three
physiographic provinces of the western United States. Concentrations of 0.4
ppm or Tless denoted by open circles; concentrations higher than 0.4 ppm denoted -
- by solid triangles. Placement of the Uravan mineral belt is from Fischer and:

Hilpert (1952, plate 1). : ‘ ' : '
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S1gn1f1cant depos1ts of uranium and vanad1um occur 1n the Sa]t Nash Memberv

of " the Morrtson Format1on (Late Jurass1c)lat many Toca]1t1es in this’ reg1on

R But "the more product1ve occurrences are in southwestern Polorado and adJacent

N port1ons of southeastern Utah in an area referred to as the Uravan mineral

"ffffbelt"v(Mot1ca, 1968 p 806) The Uravan uran1um m1nera1 be]t has an arcuated~~

‘f‘: shape and extends from Co]orado 1nto Utah It 15 about 42 km long and 1 to 5 -

| km w1de. As proposed by F1scher and H11pert (1952 p 4) "The name ‘Uravan'd_‘

"“fmineralee1t is app11ed to a. narrow e1ongate area in: southwestern Co1orado in-

'fdwhwch carnot1te depos1ts in the Morr1son format7on have a closer spacvng,f~"

1arger 51ze,-and h1gher grade than those in adJo1n1ng areas. . The be]t extends-“

o _Lfrom Gateway southward

Ores conta1n1ng uran1um and vanad1um m1nerals have been m1ned from the -

':fSalt Wash Member from many 1oca11t1es 1n the plateau reg1on 51nce about 19007

"f°_5when French sc1entxsts recovered rad1um from the ores.; So the area has had a.

"e;fnlong h1story of expTOTtatton..if"

F1scher and Ht?pert (1952) did'hotfeXtend"thefbeTt”into Utah"“But»they3‘
’“tfacknowledged (p 4) that some of the geo]og1c re]at1onsh1ps on. Polar Mesa in

wUtah d1d support the concept of the m1nera1 be]t 'so. that u1t1mate1y it may be

”_poss1b1e to extend 1t as far west as Polar Mesa In po1nt of fact, numerous,e i"

depos1ts have been found on Po]ar Mesa (F1nch 1955 Ke]]ey, 1955) .One of our r
samp11ng s1tes was at the base of Polar Mesa (F1g. 3)~ but on alluvial
_'mater1a1 ~-Two other samp11ng s1tes were~at Gateway~on a1Juvtum. One possibTe
»1 mechan1sm for the dep051t1on of uran1um on the f1oodp1a1n at- Gateway 1s ground-
' 'water transport, a]though contam1nat1on from m1n1ng 1s a1so poss1b1e ‘ Another‘
“fsamp11ng s1te was located near- Moab, some dtstance west of the Uravan mineral.

hbeTt where the Ch1n1e Format10n of Late Tr1ass1c age crops out.  This

-ffvformat1on 15 a. nost for maJor ‘uranium depos1ts 1n the area (R1dg1ey et al., -



'31978 P 20) Many uran1um deposxts occur 1n the Ch1nTe Format1on about 40 km .
. southwest of the s1te near Moab, as shown by w1111ams (1964)

Because the sagebrush samp]es 1n or near the Uravan m1nera1 be]t were

"‘,taken from pr1st1ne, undxsturbed s1tes weTT away from obvxous prospects and '

fﬂm1nes, h1gh concentrat1ons of uranlum 1n the pTant t1ssue are Judged to be due -

‘to the pervas1veness of m1nera11zat1on in the reg1on.

‘rUran1um in the Owyhee Mounta1ns.“ Another cTuster of uran1ferous sagebrush_,'

/h occurs in the Owyhee Mounta1ns of southwestern Idaho (F1g 73),.,an area; -
*under1a1n by voTcan1c rocks of Tert1ary age , ‘1 |
The »S1Tver C1ty -d1str1ct 1s the onTy m1n1ng d1str1ct in the Owyhee .

- Mounta1ns, and the onTy current act1ve m1n1ng 1s for s11ver and gon at. De;‘i

'fj:Lamar, west of S11ver C1ty.- The ore’ occurs . 1n f1ssure f1TT1ngs, shear zones,.l

H;and brecc1as wh1ch conta1n squ1des, su]farsen1des, squant1mon1des, eTectrum,
"’t.and st1bn1te (Hobbs, 1968 1367) The bedrock 1nc1udes granod1or1te oft.
fu"Cretaceous age, and rhyoT1te and basa]t of Tert1ary age. ﬁfl . o
| In Idaho the uran1um occurrence nearest to the Owyhee Mounta1ns appears to -
‘f:be a p]acer depos1t at the edge of the SaTmon R1ver Mounta1ns east of Bo1se'
'(welss, 1958 p 9) Mathews (1955 1956) reported severaT uranium occurrences

'1n northern MaTheur County, Oregon, about 90 km northwest of the: centra] ‘Owyhee

' Mounta1ns. _ .Recent]y, a. s1gn1f1cant uran1um depos1t was dlscovered in 'theg-

ijpaTTte (ﬁercury) mfning-djstr1ct'(F1$k 1968) in the McDermitt ca]dera COmpTex

:(Rytuba and. GTanzman, 1979) wh1ch straddTes the Oregon-Nevada boundary and
ij]1es about TOO km southwest of the Owyhee Mounta1ns.,~The~orebody'at ‘the new
f’Aurora M1ne 1s est1mated to conta1n 15 m1111on tons of grade 0.05% U308 (Nevada _

17:M1n1ng Assoc., 1979) W1th1n the Tast few years. there has been some’ 1nterest -

g 1nathe,uran1um;potentwa1:of.the‘ReynoIdsVCreek-ba51n‘1n the OwyheetMountalns;asjgiy;u
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‘ evfdenoedfby[radiometrit surveys; water-ohemtstry<studies.‘traok—etch samp1ing,
and requests to study gamma Tlogs of wells sampled by the Department.'of
Agrioulturefs NorthwestkwaterShed Research Center .at Boise (G.'R,;Stephenson,
persona] commun1cat1on, 1979) | .. | |

Four sagebrush sites samp]ed in.or near the Owyhee Mountains are shown in
~Fig. 4; Sites 1 ‘and 2 are on Quaternary aT]uVTum near -1oca11t1es w1th
extens1ve artes1an spr1ngs or wells. Although the rooting depths of sagebrush
are unknown under these cond1t1ons the 1arge size of the shrubs Tndwcates that .
the roots are probab]y c1ose to the water tab1e S1te 1 is on Shoof]y Creek
:aboutv]8 km south of Grand V1ew. Plants assoc1ated with’ the sagebrush are the -

ha]ophytes; greasewood (Sarcobatus vermiculatus), and fourwing sa]tbush-

(Atriplex canescens). Greasewood is one of the most reliable ground-water

"indicators in the West (Me1nzer,‘1927,”p. 39)'] Site 2 is on Castle-Creek'just
northeast of - Foremans Reservo1r, »it, too, s character1zed by ha]ophyt1c
vegetat1on. The predom1nant geolog1ca1 units adJacent to these s1tes, as given
byaEkren et,a],'(1978), are Quaternary fan.al]uv1um and -fanglomerates and the‘
P]iocene~and,P]eistocene(?)vGienns Ferry Formation, which consists of lake and
,streamfdeposits characterized by abrupt 1atera1 changeS‘in facies. Site 3 1is
1n coarse basa]t co11uv1um below the. western scarp - of. Foss11 Butte; the.
'sagebrush samp]ed here was not anoma1ous (uranium <0 4 ppm). -

The most interesting target s s1te 4, about 13 km west of Murphy (Fig;
:4);1an}up1and site with dark residual soils derived from olivine basalt flows
and tutfs_of Miocene age (Ekren~et.a1., T9f8,'p;=11). ,The'soi] appears to
be]ongvtoethe=Reywat Series,‘described.by_Stephenson (1977, p. 52) as;"soils ‘
~formed prdntipaliy' in residuum 'weathered from_ basait' or Other3'sim11ar
AeXtrustesl"' The. site 15 about 2 km east of lake sediments in the Reynolds

Bas1n that’ appear to be a favorab]e env1ronment for uran1um depos1t1on.
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Fig;<4.'”LocatiOnsi(sﬁtes 144)‘of:biQUS§gebrush Sampledujh‘thé Owyhee Mountain
. area of southwestern Idaho. & Uranium.concentrations. in ppm are given for each
- site. . Also shown are active.and abandoned.mines.of the Silver City district.
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According to Melntyre (1972) anduEkren et al. (1978). the Reynolds Basin
,iskunderlain chieny‘by Mioeene vo1¢anicuand.sedimentary‘reeks that rest on a
substrate of Cretaceous gran1t1c rocks _ Exposures of basalt and granitic rock

are prom1nent a]ong the east margin of the basin.- Exposed in the center of the

" basin are sed1ments conta1n1ng fine vitric tuff, d1atom1te, pum1ce breccia, and

.l1gh1te that Ioca11y‘ are -over1a1n, by a unit containing arkOSjc sand and

| gravel. The thih Tignite beds and the ‘arkosic sand and grave1.(when si]ieified
: ~wood. is present);may}haue:previded;the;reducingrenvirohmenthneededvfor uranium'

'deposition. Highigammafreadihgs-were,pbservediTn Togs from wells drilled in.
the sedimentsﬂin'the northeastern‘partjof-thehbaSin (G;’R._Stephehson, uersonal
- communicatidn% 1979).v | B -
~_Samp1e site 4 isidocated on basaft high'on'the:east-central rim of the
:‘basin.‘ It.is'uncfear howtthekhigh'uranium va]ue;ih_sagebrush at:this.site can,
be reiated to possible"uraniumﬂ‘ahOma1ies- in sediments Seueral' ki1ometers
*d1stant and severa1 hundred meters lTower in elevation within the basin.
Ground water m1ght have served as a condu1t to sagebrush sites. | and 2.
_ Th1s specu]at1on is supported from the f011ow1ng 1nformat1on prov1ded by F. N.
Ward of the U. S Geo]og1ca1 Survey (personal commun1cat1on, 1979). First, the
halophytic vegetation -1nd1cates ~a1ka11ne -cond1t1ons,‘ wh1ch» would - tend ’to
mobilize uranium in the ground water. - And, second, Ward's analysis of the soil

samples cbl]ectéd}atta?] 4 sités{shOwed normaT.]evels‘(<1 ppm) of uranium.
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DISCUSSION

iwe are- convﬁnced» that biogeochemical- prospecting an exp1orat1on'
techn1que has more potent1a1 than most pub11shed 11terature 1nd1cates HQ»N. [
Lakin, in h1s keynote address at the 7th International Geochem1ca1 Exp]orat1on
' Sympos1um (Lak1n, 1979) strong1y encouraged the use-of thlS approach when,'
throughout his paper, he underscored the ro1e of b1ogeochem1stry in exploration
geochemistry. Because of the 1ncreased nead to 1ocate bur1ed ore deposits, he
stressed that we must be alert to every p0551b]e.exp]orat1on techn1que, one of
- which should 1nvo1uenthe_hio]ogical,actinty in deep1yrweathered areasﬁ‘_Lakih‘

“(p. 4) .ca11ed :theglpTant» kingdom “a mining corporatxon of unbe]ievable-
dimensions;”nand.the'fnd?Vidual p1ants, '‘pioneer miners." A A Kova]evsk11,
'perhaps the éoviet Union’s foremost proponent-of the-use of p]ants in mineral
Aexplorat1on, 11kened p]ants with deep root1ng systems to “11v1ng drill. cores"v
| (persona] commun1cat7on,-~1978). P1ants of the genus. Artem1s1a (sagebrush,
‘}wormwood)-,have been used with- cons1derabTe success in .certa1n' regions ‘of'
U.S.S.R. 'where a110chthonous deposits (1oess; etc.) are common (Kova]evsk11,
1979, D. 84 85) ~In centra1 and southern Kazakhstan for examp1e, anoma11es of
"Pb, Zn, and - Ba were observed particularly in shrubs .of Artemisia where they
grew above polymetallic orebadies concealed by 10-30 m of transported surficial

materials.
CONCLUSIONS

L Resu]ts from two Tndependent reg1ona1 stud1es of big. sagebrush 1n the
"western United" States show h1gher than normal concentratxons of uranium in

samp]es collected.from two‘maaor uranium districts--the southernvPowder River



16

Basin district of Wynning and the Uravan mineral belt area'of the Colorado
Plateau; The responsiveness of th1s widely d1str1buted shrub to uranium
suggests that it can be used as a- prospect1ng tool "in the search: for new
occurrences ' Unusually high concentrations of uran1um 1n sagebrush sampled
from the northeast flanks of the Owyhee Mountawns in Idaho ‘may 1nd1cate a new.

source of uran1um 1n an area where commerc1a] depos1ts are presently unknown.
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