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BEAR VALLEY B.ADIOACTIVE l\ID!ERAL PLACEHS 
V.ALLEI COUNTY.9 IDAHO 

By· 

M. H. Kline Y, E. J. Carlson g/9 R. :a:. Sto:..Mch ')),and. A. F. Robertson 'J.I 

IN'rRODUCTION 

In 1950 the Bureau of M1nes became interested in the Bee.r 

Valley area in Valley County, Id.aho;y when some property owners report-

ed ·t;ha"!i penning the sands and gre.Yel.s in Bear Valley Creek ind.icateo. 

the presence of considerable aua:n:Ci·ties of black·-sanO. concentra"!:;e cm1-... ' ' .. \ 

-Gaining monazite and radioactive blacl{ minerels. The aree vras e:lt-

amined by U. S. Bureau of M .. "i.nes engineers in August» Se}?tember, and 

October 1950. Thirty··four sa.m.ples, ranging from 50 to 100 pounds each, 

were taken from selected :;;>oin.ts in the valley for concentra'cion and 

mineralogical determinations. 'l'he samples ·averaged. 38 pou .. uds of black sand 

pe2.· cubic ;,:rard of graYel, an.d ·i:;he average monazite content, determin-

ed by visual inspection~ wes L'"{l pounds a cubic yard. As a result 

of the prelir11inary . investiga~:iion, a, churn-drilling ex:plo:ration :pro-

gram 11as proposed. by th.e Bureau and1 ~;hose pl.ans ~>lere approved :by the 

Division of Rav;r Ma·cerials, U o So ,1\:cor,l::l.c Energy Co:m:r..:lission. 

The objectives of' the program were~ {1) ,To determine the 

quan-tity of ra.dioa.cti ve and other black. -sa no. minerals in the gravels, 

ano. (2) To 1ie·cerm.ine the size and e~tten:c of the gre:.rel de:Posi~Gs. 

Former CM.ef, Branch of Rare and Precious Metals, \,fashington, D. C. 
Former m~n~ns engineer J U" So :St'U:'eau. ot' !vl"tnes, Wa.shington, D. c. 
}}!lining e:n.gineer, U ~ · S. Bureatr:. of JMines» Spo11m.ne, WBrs;lingto:n. 
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SUMMA..~Y P.Ji"D CONCLUSIONS 

Three areas, Upper, Central, and Lower Bear Valley in Valley 

County, Idaho, were explored for radioactive minerals by the Bureau 

of Mines in 1951 and 1952. A ·total of 83 churn-drill holes, ranging 

i:n depth from 9 to 120 feet, was drilled. Ni11e hundr~d and seventy-

one se.rrrples weighing 89, '"{79 pounds were obtained from the drill holes 

for testing and analyzing. 

A number of minerals having variable amounts of ~nium 

~nd. thm.·ium we1•e found in the black.-sano. concentrates obtai:r;led from 

churn. drilling. Of these, the more prominent were monazite and 

euxenite, with minor amounts of samarskite fergusonite, xenotime, 

zircon, allanite and rad.i.oact:i..ve sphene. 

Tb.e min:U.1um and maximum range limits of the important black-

sand n~nerals per cubic ~nard of gravel are shown below for eacb area. 

Location and 
Drill Holes 

Upper 
Bear Valley 
(42 Holes) 

Central 
Bear Valley 
(25 Roles) 

J .. ower 
Beai' ValleY 
( 16 Holes)" 

ii.B.n:1~n'.W. and. Maximum Pounds Per Cubic Yard of Gravel 
iione.--.:--E..'wce..; Colum- MagneT- Ilnien- Gar- · Z'ir-
:z.ite 11ite bite ite ite net con 

0.12 0 
to to 

1.98 0.98 

0.02 
to 

1.36 

0 
to 

0.32 

0 0 
·to to 

0.;18 0.05 

0 .. 18 
to 

17.06 

0 0.20 
to to 

0.16 . 10.13 

0 
to 

0.06 

RME-3130 

2.40 1.02 
to to 

29.52 14.66. 

2·73 
to 

12.92 

0.17 
to 

4.61 

0 
to 

0.50 

0 
to 

0.17 
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Each area was found to have a very large volume of com:para-

tively small-size gravel and abundant water. 

The drilling by the Bureau of Mines. indicated that substan­

tial quantities of monazite, col'tnnbite, and. radioactive opaque minerals 

are contained~in.the gravels of Bea::o.Valley. 

DF~CRIPTION ~,·DEPOSIT 

Location 

Bear Valley is in the southeastern part of Va.l.ley County, 

Idaho, within the boundaries of the Payette National Forest. The Bear 

Valley placer deposits include 3 contiguous areas. Upper Bear Valley 

(Big Meadows ~rea) occupies nearly 3 miles of.the southern portion of 

the valley. Central Bear Valley are~. adjofns the Big Meadows area 

011 the north and continues in a northeasterly direc:tion for about 11 

miles ·or to appr.ox~tely 1 mile east from the jun<:tion of Elk· and,. 

Bear Valley Creeks. The LoW'er Bear· Valley. area, which comprises the 

wider· part of the valley known as Poker, ~res, and Bruce Meadows, 

encOmpaSSeS an area Of approxime.tely 6·square miles. 

Bear Valley Creek is a main tributary and a headwaters stream 

of the Middle·Fork.of the Sa1lllon River. Its confluence with the Salmon 

River ;i.s near·cape·~ornMountain cn·the Valley-Custer County boundary. 

The deposits are•accessible ove:r. graveled county roads which extend 

from.Landmark, Idabo.:~ about 34 miles to the northwest; from Lmnnan, 
. ; .;' 

Idaho,. 32 miles ·.to .the eouthwest; a.n<.l from· Stanley, Idaho, about 27 

miles to the east o ·A gravel road ·e1rterids 37. miles from Landmark to 

F1VJE ... ·3l3() 



Cascade, Idaho. Cascade is on a braJlch line of the Union Paci.fic 

Railroad, 80 miles due north from Boise, Idaho. State Highway No. 15 

extend(:; north'trard from :eo:lse ·through Cascade. Although the road from 

Landmark to Cascade has, in the past, been maintained throughout the 

year, the roaQ. fro:m Landmark to Bear Valley and the roads .from Lowman 

and Stanley ar~ c~o~e4 by heavy'snm~s during the winter months. 

Cl~te and Physical Features 

The cl~te in Bear Valley is severe during the ltTinter and 

early spring. T~eratures IIW'.y reach 40 degrees belcn-r zero betvreen 

1\lovember ~no. )IJarch, and from 4 to 14 fee·{; of snov: :may be e;,r:pected ~ 

The Valley ranges from 6.1'400 to 6,500 feet in elevation and is en­

tirely stiri'ot111-ded "by rugged mouxrcains. 

Bear Valley Creel-c, fed by springs at.'1d mel·c,.r..g snow,. has an 

ample supply of wai;er for ~rear-round dredging O"perations. It may 

not be econom:tcal, l;t~fever, to O:;?er~;>.te a. dredge for more th~n 9 to 

10 months ·of each year because of the se-vere l'riuters. 

Most of the dredgable ground :Lu t.he :Big Meadows ~rea ifr 

covered with grass and lm-1 brush; no cleel•ing would. be required. The 

Central B~ar Valley area is coverc~d simil....,:rly w:i:ch grass anQ.. b'rush at 

the ~~er end; whereas the lower end is cov~red with a sparse stand 

of jack pine mixed with down timber that would. have ·to be cleared. 

The vegetation in the lower valley a~eas includes grassy areas and 

svramp lands ''borc~ere.d. by ~ccasional ste.llds of pine. 

IU..W:-3130 
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HISTORY 

Except for the activities of early-day gold prospectors, no 

mining has been done in Bear Valley. The valley ll entirely within the 

Payette National Forest, bas been u:sed for many years as swmner range 

for sheep ~~ C$ttle. Practically all of the dredgable ground i~ th~ 

valley now has 1;»ee;t1 located as plac~r claims. 
' 

OQ October 3, 19221 all of the lower end of ~ear Valley and 

a large area which includes the Central Bear Valley area southwa+d to· 

the south line of .Section 20 in Township 12 North, Range 9 East, mid-

way between Sack and Cache Creeks, was wi·~bdrawn from entry as an 

irrigation reservoir site by an order of the Secretary of the Interior. 

This withdrawal was canceled April 14~ 1926. The areas were withdrawn 

again on December 29,· 1938. This withdrawal bas not been canceled 

and is still in effect. None of the lands in the Central Bear Valley 

area south of the line mentioned o~ in the upper Bear Valley area 

were included in the withdrawn areas. 

GEOLOGY AND li\.!INERALOOY 

Geology 

The Bear Valley area is situated i~ the central part of the 

Idaho Batholith. '!'his intrusive>' extend.i~ more than 300 miles north 

and south through the Bitterroot Range into Montana, ral'.lges in width 

from 50 to 100 miles. It is considered to be pre-Tertiary and is 

camposed mainly of medium to coarse-grained granite, qu~rtz monzonite, 

RME-3130 
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and granodiorite. Peg.me.titic dikes. are c:ommor• -w:l..thitl the granite. 

Both the stream gravels and the higher bench grllvelz ii.'1 the area, 

undoubtedly, have been derived. f:r om therse intnJ.s i ve: rocks , 

Monazite and the other associated het':'.vy minerals in the 

grave~s W~X'e o;rier;ipal constituents of thE: granitic: rocks and pesm?J-

tites from wbic}l they were releaeed ·by d,ec:om:f>Ol>ition and e:rosion. 

Subsequ~ntly, they were deposited 'W'~t.h the grc.vels by t:itreams flowing 

from (;laci~r~ that at 2 dJ..f'fm:ent geolcgic li~Hl.ods covered much of 

the area eurrotmd:l,ng :eear Valley. Glacial bouJ,.rle:r·s several feet in 

diameter may be foq.nCI.. along both sides of the UY'1':>el" em.r:i Centr·al Bear 

Valley ar~a~. Term.inal moraine lf.ltd h:~texe.J.. l'l'!Ol<.?<in l"idges, as much a.s 

of the· ice. ~~ch of the material in the ridges cor;1:otst~ of sl,ightly 

rounded angu;L.ar gr'SI.l;ite btA.\\lders J '1.-therea.s mc~.t.; of' the mSlteriel in the . . I 

alluvi~l d.~P9~i1is ~:$' compqr:.eOI. oi. fit1e to ·,>.)'il: ,:.(; ~~<:,t•·'i (;,£>d ii:\atnll p~bbles. 
. I 

area was made Dy geologists of the U. B. Geolog.ics.l Survey to provide 

a geologic interpretation of the placer deposits dxilled by the u. s. 

Bureau of Mine!?. The survey was made on l~"'h,>.lf of the Division of 

Raw Materials of the TJ" S. Atomic Energy Co:mm.il2.sion, and. results were 

presented in Tr·ace Elements Memo:t'PH.'lldl~"l Report 60:2 entitl<&d, ''Re-

connatssance G~olo~:y 9f Placer Deposits Containing Raciioa.ctive Minerals 

in the Bear Val:tey District, Valley County;; ldano'; ,Ta.rm.ary 1953 , by 

Dr. J. Hoover Mackip and Dwight L. Schmidt, 

RNE-31.)0 
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Mineralogy 

The heavy minerals in the gravel deposits consist chiefly 

of ilmenite, magnetite~ and garnet with J..esser amounts of zircon, mona-

zite, columbite, and euxenite. Laboratory tests on the black non-

metallic fraction, classed as "ilmenite" in the field,, indicate that 

it contains variable amounts of radioactive mineral~; of the columbite-

tantali te gr•oup. Small amounts of metallic col.umb :Lu:m vnere also ident i-

f'ied microscopi'cally in the ilmenite fraction obtained through the 

concentration of bulk sarr..1ples taken from the Big Meadow·s area in 1952. 

Two camposited drill-hole concentrate samples wer( a1mlyzed 

petrographically~ 

Specie 

Ilmenite 
Magnetite 

·Garnet 
'Quartz 
~phene 
Epidote 
Fe-Mag. 
Pyrite 
Rutile 

Samp:)..e B-17 
Percent Mineral 

40.2 
34.7 
16,2 
2.6 
0.5 

Trace 
0.6 

Tra'ce 
0,1 

Zircon Trace 
Monazite 3·5 
Radioactive Opaques 0.01 to 0~05 

EXPLOP..A'FION 

Churn Drilling 

Sample B--36 
Percent 14ineral 

,1033 
20,0 
1.0 
LO 
0.,5 
O.!+ 

Oo46 
0.07 
3.6 

0.14 to 0.3 

Churn drilling in Bear Valley was initiated en August ·2,, 1951, 

under Contract No. Im~6843. A total of 42 holes, ranging from 11 to 

98 feet in depth and aggregating lj987 feet, was drilled in the Upper 

or Big Meadows area. Then the drill was moved to Cache Creek:; a 
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depth of 148 feet were drilled., 'Ihis was fol.J..c\·ied. by drilling in 

Lower Bear Valley, in the Ayres Ivleadmrs ere a·' ~vh:I ,;;}1 cons i:s ted of 16 

holes totaling 1,467 feet. Severe storms and cold -v:-eather caused 

operations to be suspended on Septcri~e:r ?:;; _, ;.~-,51, 'I'hs 3 churn drills 

I.,rn-7344, utilizing· one churn d::cill.. 'l:hc~ fi.r'FL rr;v; <;±' ho!es was drill-

eel across Central Bear Valley near HE.ce CX"t~.".::k. ThiJ ,,:;_~z f~::.l.loweo. by 

a series of holes at selectf;d int~:orva:Ls J aLL of v{hic.:h \Yer-·e in Central 

Bear Valley. Most of the holes d:tille<i. in the na:t:':r'0\1 :parts of the 

valley . encountered bed.rocl~ at depth<:: of l.e ~; s th.sm ~;t: i'"'et . Eo>vcver, 

2 hoies were drilled to a depth of 100 feet -w·ithout reachtng bedrock. 

A total of 21 holes, ranging in d.(::pth from l:J t;(; lJ•) fest ami. agg1•e-

gating 757 feet, was drilled in 9 rm,rs s:.cros;s the Central Valley. 

Plate ly at the end cf this repo.>:·t .1 sh<:J~Js the:: locations of 

churn-drill holes in Upper and Central Be:ar VElley. The holes v.rhich 

were drilled in the lower valley are nc;.t shown • 

Standard tru~k-:mounted cht;.r:n drills '""'1:'0 Ltsc:d. by the con-

tractor. Heavy-duty 6-·inch drill c:B.s'l.ng with r: 7J.-in.:;h d.rive shoe 

was employed in the field.. Samples we:<:'e rernoved. f':ro:~:1 the hole with 

a valve-egui:pped bailer or sand :pt:rrn:p after the cs.:::;:Lng wcs driven 2! 

feet. Two 2-!..:.foot samples vte:re combined to represent a 5-·foot section 

of the drill hole. Sample mater:lal from the bailer ·Has discharged 
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into a metal trough anC:. flushed into e 1a.:;.~ge sheet-irm-:. pan. '.!.'he sample 

-vras then drj,ed over an 011en f.'i:re before being screened. to z1i.:tms 1/8-incl'l 

size. The overflow fl"Olll. ·che pan was cG:ught; :tn e tub ple.ced ~~.n e. measureo. 

slime pit with the overflou from tt:.e slime pit being 1-1asteo.. A mee.sured 

sample of the. sli!11es caught in tile tub, representing a pe:t'cen:~ege of the 

to-Gal amount of slimes f:t.'om the hole) was d.r:iecL enc. wreigheo. ~':lefore sh:tp-

men·t to ~t.l'le Boise fieJ .. d :la.boratoJ:Jr :~or CO!.lce:ltrat5 .. o:n a11d inclltsion :l.rA 

11 11 S"'"''YI1 ee·• t-•~..::.·n o.'· 5··""'oot ·~nt-.~1["''1'",1s 1"'x'0!'0 the ·'~.·;,.i'll ho1_. es • .1:1,, olo ""'"'J:'••'•i:>,ll '"""'-"'-'4 ~,..., .._ • ..Jo v-- '"'- -- - •-~ U.., - - 6 

we:;.~e Cl.ried and screeneCl. in the field. 

screen 'tvas weighed and cliscarcled.. The unc1ersize "t·ras 'tveig..'lled a.nct >crans-

inch i'ract:ton of eech san..1pl.e vres passed. over a 16-mesb. vibrating screenG 

con~eutrete prod.uced. vas :SmE~ll since J.~ss than 1/2 oZ one :tercent of the 

16 ... nesh :material vras rough concen:i:l::~ated on e la.bor~torJ te.'Dle and re-

sands o Tl:.is COi.1cent:rat,e 11as d:ded e.no. ~,reigheo., an<l t:he ~;?ound.s of 

All dJ.'ill-hole calcultrtion \Te:re base<l upon the recovered. 
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material discarded in the field weighed 10j979 pounds. The ·andersize 
i 

from the l/8~inch opening screen weighed 78,800 pounds; of this total 

17,309 pounds of plus 16-mesh material was jig concentrated. 

ANALYSES 

Field Estimates 

A 10-gram fraction of the concentrates from each 5-foot 

sample was selected for each field estimate. ~le magnetite in the 

sample was first removed by a hand magnet and its weight in percent 

recorded. The remainder of the sample was examined through a bin-

ocular microscope and the percent of ilmenite, garnet, monazite, zir-

con, and quartz-feldspar fractions estimated "by grain count. The 

radioactive black minerals in the ilmenite fraction could not be 

estimated visually. The zircon content was re-checked with a ultra-

violet lamp. A measured amount of the concentrate was then checked 

radiometrically and compared with a standard prepared from clean 

monazite to determine the monazite equivalent. 

Summaries of field estimates obtained from churn drilling 

in the upper and Central Bear Valley follow: 

RME-3130 
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Summary of Field Estimates 
Upper Bear Valley Drilling (Big MeadO't'TS Ar·ea) -1951 

Drill Total 
Hole Depth, 
No. Feet 

B-1 
·z 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
liJ. 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3l 
32 
33 
34 
35 
36. 
37 
38 
39 
40 
41 

B-43 

ll 
20 
16 
18 
9 

40 
21 
27 
68 
20 
23 
1.3 
90 
30 
80 
83 
57 
72 
98 
89 
66 
83 
?0 
72 
35 
83 
68 
20 
68 
45 
18 
33 
12 
1.8 
93 
90 
77 
90 
34 
16 
16 
15 

Pounds Per Cubic Yard of Gravel 
Minable 

Depth, Black Magnet- Ilmen-
Feet Sands ite ite 

10 
J8 
1.5 
18 

~r .s 
40 
15 
27 
66 
15 
15 
11 
85 
20 
65 
83 
50 
1~5. 
98 
89 
55 
83 
50 
6o 
20 
83 
68 
15 
25 
15 
15 
25 
12 
10 
70 
80 
55 
70 
15 
10 
15 
12 

16.77 
11..25 
50,39 
18.69 
10.46 
39.47 
l.t-8. c-~9 
42.6'3 
51.90 
50.19 
20.06 
50.11 
47.06 
46.89 
13.87 
43.21 
53.75 
28.65 
48.11 
30•52 
15.01 
30.24 
27.97 
16.93 
15.72 
21.77 
29.78 
13.71 
18.17 
18,10 
9.00 

22.71 
4.98 

13.28 
28.73 
22 .. 64 
24.95 
31.82 
7.61 

17.50 
18.40 
14.28 

2•57 
0.87 
6,0;~ 

h.9i) 
0.76 
J.ll 
6.61 
4.00 

10.18 
7.89 
0.20 
9.8;; 

Jl .15 
8.32 
0.55 
2.09 

17.06 
0.18 
1.84 
0.81 
1.14 
3.11 
5.26 
3.32 
0.39 
L78 
5·55 
2.33 
1.03 
2.39 
0.62 
1.39 
0.68 
0.36 
0.68 
:;:~.02 

3.82 
5.69 
1.69 
0.46 
0.51 
- -· .Ld'+ 

2:J.h3 
!1 .28 
lt. ~·28 

18.,21 
26.78 
20.10 
23.43 
22.87 
7.11 
29~52 
17.46 
26.31 
5.64 

24.91 
15-56 
13.82 
26.08 
13.24 

.5.25 
14.ln 
8.40 
9·73 
8.25 
9.24 

16.76 
5.65 
'""(.76 
8.28 
4.93 
9.72 
2.40 
6.05 

15;41 
12.00 
14.37 
1~( .29 

;2.42 
7·93 
8.43 .,. _.., 
o.uo 

Mona-
Gar-" 
net 

Zir- Mona- zite 
con zite Equiv. 

5.18 0.11 0.17 
1~. 3:; ,15 .. il 

l '"'t h.J 1_.~ ro. ·,:....·,, .-.··.•, -~ •' •·,.,! .. ! ··•-•< ' ~, ~-· ., .. ,. 

'l '~'"', c:·--
~j·)( 

'J .. 36 
13.08 
12.89 
10.21 

.c:6 )+'{ 
ll()l~ ~35 

1 .. ()9 

.52 

.48 
.05 .86 
.50 1.62 

10.54 .70 
6.17 .76 

13.03 
6.82 
5.84 

12.20 
14.65 
11.18 
11.~ .66 
12/"{6 
5.16 
9·54 

10.39 
L93 
5.30 
7.69 
3.24 
3o'73 
7.02 
4.98 
1.96 
"( .64 
1.02 
5.28 
8 ·9'7 
5·39 
3n~)O 

3·37 
2o22 
7.37 
7o5l 
4.76 

\1 .u .... 

.05 

.Ol 

.07 

.03 

.09 

.OJ 

.04 

.1~-

.03 
t\'7 .. ,_ i 

.06 

.04 

.03 
1)02 
.03 

.02 
- ...... o v.uo 

1.30 
l.ll 

.4-3 
1.19 

.60 

.76 
1.00 
1.4-3 

.41 

.70 
·77 
·39 
.22 
.56 
-75 
.36 
_49 
o!.t-:5 
.27 
.61 

o30 
.)'( 
~42~ 

.'72 
·99 
.19 
.35 
.55 

h r) ~'J. 
:t .. , 9r:1 
_1.13 
4- .2]. 
6.66 

11..50 
7·33 
1.~.76 
1.18 
5.48 
1.83 
1+.00 
0.96 
3.82 
2.56 
2.57 
4.64 
2.59 
1.26 
1.98 
1.83 
o.G4 
1.38 
L09 
0.91 
0.90 
1.27 
l.l-!-4 
0.38 
1.50 
0<37 
0.86 
1.67 
Ll3 
0.97 
1.21 

.0.52 
1.44 
2.13 
" J. , .... 
Vo'+/ 
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Summary of li'ield Estimates 
Central Bear V~lley DrilU.ng - 1951 and. 1952 

Pounds Per Cubic Yard. of Gravel 
Drill Total Minable Mona-
Hole Depth, Depth, Black Magnet- Ilmen- Gar- Zir- Mona- zite 
No. Feet Feet Sands ite -·- ite net con zite Equiv. 

BV- 1 14 12.5 19~97 1.90 9·90 3-89 0.34 0.96 
2 18 18 16.87 2.4J+ 9.11 2.37 .22 ·79 
3 32 30 8.81 2.53 3-33 .38 0.02 .14 .26 
4 13 10 9.84 0.50 }.J..46 2.52 .25 .62 
5 12 10 16.55 .20 9.50 4.14 .17 ·53 1.27 
6 100 20 20.56 3.66 8.99 1+.61 )+3 .91 
7 39 20 23.98 6.29 12.92 2.29 .09 .34 .94 
8 18 18 l4.oo ~-.20 5.69 1.43 .17 .43 
9 17 17 12.94 .j8 8.30 .82 .22 ·37 

10 32 15 13-90 2.31 8.91 J..)J,O .o4 .14 -35 
11 32 15 10.96 3.01 6.11+ .20 .02 .01 .18 
12 38 38 9.88 2.9(3 4.42 )~4 .02 .14 
13 16 14 21.98 4-.46 14.17 2.00 .12 .29 .51 
14 10 10 5.74 .91 2.73 .42 .04 .11 
15 32 30 20.31 5·73 10.97 1.08 .17 .38 
16 37 34 17 .21~ 3·9'7 8.59 1.58 .02 .17 • 3'7 
1'7 26 26 21.20 5·73 11.32 J..B7 .18 .62 
18 43 43 9·70 3.25 3-96 ·37 .06 .06 .24 
19 28 28 6.61 2.08 3-12 .17 .07 .03 .14 
20 100 85 9.89 1.('6 5-55 ·75 0.01 .18 .24-

BV-21 100 100 14J!-8 3-35 7.62 1.04 .10 0.26 

B-42 23 23 12.96 5.88 4.73 0.3'7 0.0'7 0.20 0.32 
44 57 I~o 23.82 10.13 7.76 .'+9 .40 .62 
45 53 20 13-94 4.89 5-69 ·33 .o4 .17 ·33 

B-46 15 15 11.88 5.21 !~ .29 0.26 0.01 0.06 0.20 

Complete field estimates sj.milar to those for the Upper ano. 

Central areas vTere not maC'~e for JGhe Lower Bear Valley area because 

the quantities of black sand we::e found to be small. Some field 

estimates for the lower area follow~ 
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Drill 
Hole 
:No. 

B-1~7 
1.:.8 
!J9 
:3o 
51 
:;;2 
53 
51+ 
55 
56 
57 
58 
59 
6o 
61 

B-62 

Total 
Depth, 
Feet 

93 
100 

1;.!:3 
93 

100 
105 
115 
120 

60 
So 

118 
120 
60 
60 
90 

105 
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Summary of Fieltl Estimates 
Lower Bear Valley Drilling - 1.951 

Minable Pounds Per Cubic Yard 
Depth, Black Mona-
Feet Sands zite ----
93 5.01 0.11 

100 ~-·59 0 ,,l(l 
48 L: .. ~ 9i7 ColO 
93 30.09 0.36 

J-00 ~~0. 5!3 0~33 
6'' \.i 26 yl!.J () 54.8 

115· 6.8(3 0.1~ 
120 8.55 i'\ "j f) 

,__, ~ . .L,U 

6o 7.90 0.20 
8r:;. 3831 0.02 

115 4g'76 0 ~tOL~ 
12.0 :·; '711 

..) 0 l " C~C3 
60 '7v'76 0 ,0'5 
60 L~·o'75 . 0 oC() 

75 <3.29 0.()4 
30 L~. 9 3(l () c t)j 

Rad.iometr:lc and Pet.rographic Anv . .l.yses 

of Gravel 
Monazite 
Equivalent 

0.14 
0.15 
0 ~ J).~. 
o.;;o 
0 .~f·O 
0.73 
o .c:o 
0.21 
0.21.~ 
0.05 
0.11 
0.09 
0.15 
1 - ., 
(_ o.J-~ 

0.16 
0~ ·:~·.., --~~ ..J.. .• 

Composite samples to the minable depths 1.vere prepared for 

each drill hole and-shipped to the Bureau of Mines laboratory at 

Raleigh, North Carolina for final ractiometric, petrographj .. c, and 

chemical analyses. 

All samples upon arrival at the Hel.eigh lc.'ooratory were 

thoroughly mixed and_ representative fraction >ras c:ut fro:1n e~:wh and. 

ground to about 150-:mesh. Eadiometri.c analyses IIE!I'e :;.otu1 on e2ch o:f 

these gl~ouni fractions against thoria standarcls . 

A second frac-tion 1\l'e~r~ cut fr'om es.cl1 sarnple fo:r rnineral scpa-

ration and petrographic analyaeg. Tabulated I'ad:i.oraetr:'Lc nnd petro-

graphic analyses for each drill hole follow: 
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Radiometric and Petrographic Analyses 

Upper Bear Valley (Big Meadow· Area) 

Drill Radiometric Percent Pounds of Mineral Per cu. Yd. of Gravel * 
Hole Tho2 Equ~valent of Mona- Euxe- Colum-
No. Black Sand zite nite bite 

Il- l o.745 0.15 0.13 0.13 
2 1.016 .25 .15 .08 
3 .682 .20 .55 .20 
4 .691 .19 .17 .13 
5 ' ·955 1'"> . ) .ll~ .06 
6 .686 .87 .20 l') • 4-

7 .833 .15 ·53 .15 
8 1.626 .30 .98 .34 
9 -755 .J6 .16 .05 

JO ·795 ·35 ·55 .20 
11 . -398 1.29 .06 
J2 .878 .15 .65 -75 
13 .254 1.98' .09 
14 .691 .19 .52 .23 
J5 .452 ·93 .08 
16 .708 ·35 .48 .17 
J.7 .243 1.88 
18 .845 .49 -32 .20 
19 .702 .96 0~ . / .24 
aJ ·594 .67 .27 .31 
2l ~516 1.34 .09 
~ .481 .60 .15 19' . -
23 .422 1.93 .11 
24 .203 ·79 .05 
25 1.422 .28 .42 .19 
26 .346 .65 .13 
27 .187 .98 .09 
28 .419 .23 .05 .05 
29 .630 .47 .13 .11 
30 .726 .31 .16 .09 
31 .411 .31 .02 
32 ~598 .54 .llJ. .11 
33 . 526 .12 .o4 . .02 
34 ·.639 .32 .08 .07 
~1::: 
.-./ .448 .55 .17 .09 
36 .304 .81 
3'7 .245 1.27 
38 ~228 1.46 
39 .544 .14 .05 .02 
4o ·730 .44' .14 .05 
41 1.:).57 • 57 .26 .22 

B-43 0 ·593 0 .20 0 .11 0 .06 

* Calculated·from·J?etrographic analyses 
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Drill 
Hole 
No. 

BV- 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

BV-21 

B-42 
44 
45 

B-46 
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Radiometric and Petrographic Analyses 
Central Bear Valley 

Radiometric Percent 
Th02 Equivalent of 

Black Sand 

0.745 
1.016 

.682 

.691 
~955 
.686 
.833 

)..626 
·755• 
·795 
-398 
.878 
.254 
.691 
-4-52 
.708 
.243 
.845 
·702 
-594 

0.516 

0.188 
.171 
.188 

0.212 

Pounds 
Mona-
zite 

0.18 
·37 
.04 
.10 
.20 
.43 
.07 
.10 
•09 
.10 
.70 
.03 
.92 
.02 

1.36 
.14 
.74 
.16 
.13 
.22 

1.29 

0.09 
.17 
.11 

0.10 

of Mineral Per Cu. 
EUXe·-
nite 

0.16 
.22 
.10 
.09 
.22 
.10 
.26 
.32 
.04 
.15 

.13 

.o6 

.19 

.ll 

.01 

.09 

o.o~. 
.05 
.03 

0.05 

i Calculated from petrographic analyses 

RME-3130 

Yd. of Gravel 
Col urn-
bite 

0.16 
.12 
.ol~ 
.07 
.10 
.o6 
.0( 
.11 
.01 
.06 
.03 
.15 
.04 
0"' . .) 

.12 

.07 

.07 
•03 
.10 

o.o9 

0.09 
.02 
.04 

0.01 

* 



Drill 
Hole 
.No .• 

B-47 
48 
49' 
50 
5;1. 
52 
53' 
54 
55 
56 
57 
58 
59· 
60 
61 

B-62· 
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Radiometric and Petrographic Ana~ses 
Lower Bear Valley 

Radiometric Percent 
Th02 E~uivalent of 

Black·Sand 

Oo299 
.272 
.239 
-135 
.144 
-197 
~214 
-216 
-219 

Not analyzed-Too 
.. 231 

Not analyzed-Too 
.216 
.230 

Not·analjz"ed-Too 
" " tl 

Pounds of Mineral Per Cu. Yd. of Gravel ~~ 

Mona- Euxe- Colum-
zite nite bite 

0.07 
.o6 
~06 
.18 
.16 
.16 
.09 
.09 
.09 

low gra(l.e 
.05 

low grade 
.09 
.o2 

low grade 
II II 

0.02 
.01 
.01 
.03 
.02 
.05 
.03 
.03 
.02 

.01 

0.01 

.01 

.06 

.02 

.01 

.02 

.02 

.01 

.01 

* Calculated fram.petrographic analyses 

Ro1~s drilled in 1951 are nun1b~red with the letter "B" or B-1 to B-62 

Holes drilled ~n 1952 are numbered 1-1ith the letters "BV"or BV-1 

to BV-21 

Chemical ftJmlyses 

TP.e black-sand concentrates obtained from the churn-drill 

inv~stig~tion were found to contain a number of minerals having variable 

~mounts of uranium arid thorium. Of these minerals, the more prominent . . . ~ 

wer.e mona~ite arid euxenite, with minor amounts of samarskite, ferguson~ 

_ite:, xep.otime ~· zircon, alle.ni te, and radioac·tive sphene. Chemice.l· 

anaJ.ises' of. the utisepar~ted black-sand concentrates could only be used 

as a rougn cl;leek of radiometric and mineralogical analyses and not as 

a means to (l.etermine the quantity of radioactive minerals present. 

RME-3130 
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Monazite e.nd euxenite were separated f':rom tl'le concentre.tes 

under a binocular microscope and analyzed. chemically for u3o8 and 'l1h02 • 

The following chemical analyses vere made~ 

Sample No. 

BV-8 
BV-17 
BV-36 

Material 

Black Sands 
n n 

'' It 

Mon. No. 1 
MOll. No. 2 

Separated Monazite 
" 

Average 

Radioactive No. 1 Euxeni·ce 
' 1 No. 2 " 

Average 

Columbium No. 1 ColULtbite 

Percent 
u~os 

..) 

0.35 
0.019 
0.042 

0.28 
0.27 
0.2'( 

16.20 
2.2.60 
14-:4() 

Chemical Anelyses 
Percent Percent Percent 

':f.1h02 Cb205 'I'a205 
---

0 .JIJ-8 
0.182 
0.163 

t~ ·37 
iJ, .82 .,....1;0 
4. 0 

6o2'i1 

- , .... n 
.) • Ol') 25.0 3.0 
4.97' 

T1~ e 62.3 9.1 

Extreme care had to be exercised in the separation, or micro-

cob bing, of the mineral specie. Some particles of monazite h8.c1 :-ninute 

inclusions of radioactive opaque mi:ne;.~als and lw.d. to be el:L.11irte:ted. 

from the samples separated for chem.ieal ane.ly8es, as ~rao.iometr:i.c checks 

of these impure monazite J?B~C''I;icles indicated a thorie. equivalent 50 

or more percent higher. The raclioacti ve-opaque mineral :samples 11ere 

largely euxenite, but tmdoubtedly a small amount of sama:r.skite and 

fergusonite vms included in. ·Ghe samples because of t;he complex 

nat"Q.re of t~ese uranium,.thorium-colunibiurn~ts,ntalmn miner!-1ls. 

RHE:-·3130 
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BENEFICIATION AND ECONO~UCS 

Drilling by the Bureau of Mines indicated that substantial 

tonnages of monazite, columbite, radioactive opaque minerals, and 

other black-sand minerals e.re contained in the gravels of Bear Valley. 

There are also very large volumes of minable gravels and ample water 

in the areas so that minj.ng could be done by dredging. 

A black-sand separation plant would have to be built, and 

electric power would eithe:t• have to be brough·c into the aree or 

generated locally. 

Laboratory tests on the concentrates from drill-hole samples 

taken in Bear Valley indicate that euxenite and other minor amottnts of 

columbium-tantalum-uranium minerals are of in~ortance to a successful 

mining operation. 

Tests made in the Bureau of Mines laboratories have indi­

cated that euxe1;1ite and other racl.ioactive minerals can be recovered 

from the black-sand concentrates by a combination of electrosta-tic 

and electromagnetic processing methods. Chemical processes are re­

quired for separating columbium-tantalum and uranium metals from 

minerals o Methods for extracting these metals fro::n their m:tneraJ.s 

are being studied both by the Bureau of Mines and private industry. 

RME-3130 
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