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ELK CXTY DXS'fRXCT, XDA".HO COUNTY o XDAHO 

ABSTRACT 

Uranium-bearing mulUple oxide minerals were first recognized in tthe jig-bed concen\til'tll:te of !the 
" 

Tyee Mining Company0s gold dredge on the Red ~iver a.bou\t 10 ·mnes south of Elk,~Jity. Xdaho Cou.nnt~lo 

Idaho. in late 1951 or early 19520 The gravels of the placer deposhs were derived fmm the li~aho bathoU~~ 

and a roof pendant of .Precambrli.an rocks in the batholitho 
i 

Three samples taken for analysis show thatt tthe jig~ bed concenuate ·conttainiJ 0.134 pt:.:lt'c,entt :t:1J::&!otft''TJrll .. 

The nonmagnetic 0 non-radioactive fractions of t}le samples assayed Oo 2 percemt niiobitnm 0 bur~ no co·~m-nbii.ttf: 

was recognized in the samples • 

The uranium-bearing placer miner~ls are brannerite. euxenitteD davidite. betafite:. and sa.ma,;rgJkJilcea 
I 

Euxenite. samarskite. and betafite also contain niobium: ilmenite in the gravels may also contain some 

niobium. Pegmatites are believed to be the somce of the uranium- .and niobium-bearing minerals. bull: the 

possi~ility of finding a pegmatite Jin 1the area ,tha.t can be mined economically for uranium or niobllum li.s 

remote. 

lNTRO,DUC.TXON 

The Elk City district lies approximately 4,0 miles east of Grangeville. in Idaho Coumy. Kda.ho. 

where the Red and American Rivers join to form ,th,e South Fork of the Clearwater Rivero Th~n dl15ttll'iic\t ma.kez 

up a part of the large and producttive cenuallidaho gold~placer all'ea which was discov~red abom.\1: 18;500 
/ 
I 

Capps (1941), Lora.iQ and Metzger (1938) 0 .Reed (1934). Shenon and Reed (1934 a and b)o and Tho~np~on 

and Ballard (1924) have sttudied the geology of the areao Much of the general and detaiiled geologic 

information in this report has been taken from these sources • 
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In 1951 the Tyee Mining Company _/of Seattle 0 Wash. 1dredged gravels along the Red River a few 

miles south of Elk City for gold. Jigs were used 0 and in processing the Red River gravels for gold, a 

considerable quantity of coarse, heavy 0 black minerals accumulated in their jigs. The~Tyee Mining 

Company gave these heavy minerals to Mullen Mines to use as jig-bedding in their scheelite concentrating 

experiments. In the concentrating experiments Mullen Mines had difficulty in separating the heavy mineral 

jig-bed :material from the coarse scheelite that accumulated in the jigs and, therefore 0 sent samples· 

of the scheelite-bearing jig~bed material.to the ti. s. Bureau of Mines laboratory at Albany. Ore.,,, for 

tungsten analyses and further separatory experiments. It was in these samples that uranium-bearing multiple 

oxide minerals were recognized in late 1951 Oft ·early 1952 by the Bureau of Mineso and it was later 

determined that the uranium-bearlng minerals were in the Tyee Mining Compa.nyos jigc-bed concentrate. 

The Tyee Mining Company did not try to recover the uranium-bearing mineralso but discarded them 

in piles along :With the rest of the jig-bed concentrate when the jigs were emptied at the time of each 

Clean-up for gold. 

To determine whether it might be worthwhile ·~9 attempt to recover the uranium~bearing minerals 

as a byproduct, ·:the: writers visited the Tyee Mining Company dredge on October 15, !.953.,. and collected 

samples of the jig-bed concentrate. Because this was the first reported occurrence of uranium-bearing 

multiple o~ide minerals north of the Salmon River in Idaho that might be an economic source of uranium, 

and because these minerals are hard to identify, the samples were exam\ned in some detailo 

The writers are indebted to Mr. K~nneth Coates of Elk City. manager of the Tyee Mining Company 

dredge, for information about the dredging operation. The u. s. Bureau of Mines and U. s. Atomic Energy 

Commission provided analytical and mineralogic lriformati'orr: on samples and other such information was 

furnished by the Denver and Washington laboratories of the u. s. Geological Survey. The work described 

in this report was done on behalf of the Division of ~aw Materials of the u. s. Atomic Energy Commission. 

_/ Tyee Mining Company o permission to publish • 
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GENIBRAL GEOLOGY 

The Elk City district is in a roof pendamt lin the nonhern pan of the lidaho ba.tholith about mid\lray 

between its east and west margP.nso ·The oldest rocks lin the area (figo 1 ) are a~ series of intensely folded 

\ 

quartz-mica schists (Shenon and Reed. 1934 a) that locally grade upward into:·. quartziteso Overlying the 

quartzites and schists is a thick sequence of gneisses and augen gn.elisseso All the metamorphic rocks are 

thought to be of late Precambrian age and are tentatively coll'll'elated with the Belt series (Shenon and Reed, 

1934a, Po 10 )o The metamorphic rocks have been intrudedo deformed 0 and recrystallized by granite. 

quartz monzonite. and quartz diorite of the Xdaho QatP,olitho Pegmatite and aplite dikes lrela'ted to the 

batholith are locally abundanto Gold-bearing quartz veins, presumably also related to the batholith. are 

the source of the gold found in the placer deposits in the vicinity of Elk Cityo 

After intrusion of the Idaho batholith in Cretaceous time 0 the J:~tral ldaho' area was eroded to a 

surface of relatively low reliefo By the beginning of Miocene time. this surface had been uplifted and 

deeply dissectedo During. or perhaps in part shortly after. the extrusion of the Miocene Columbia basalts 

to the west. the area again \!~derwent deformation with some uplift accompanied by faultlng and warping 

which produced large. basin-like ~epresswns.si1ch as the Elk City basino As the basins formed, depo:;it:; 

of clay. sand 0 and gravel accumulated and formed deposits of considerable thickness and a.real extento 

A pre"'Pleistocene ·uplift rejuvenated the area and marked the beginning of the present cycle of 

erosiono Major streams such as the Salmon and the Clearwater deepened their canyonso and the smaHer 
\ 

tributaries, in turn. began to deepen their valleys and cut into the basin sands and gravelso The sands and 

gravels·were. in part. carried out of the watershed by the stJreams. but in some places temporary halts in 

downcutting resulted in the formation of local deposits of reworked materialo When downcutting resumed 

i~ 'SUich areaso some of the reworked ,gravels were left behind as terraces representing a second generation 

of gravel depodts. 

Following the start of the present erosion cycle. the higher parts of the area~ were glaci'atedo The 

streams draining glaciated valleys sup~rimposed glacial debris on the two generations of gravels already 

present. adding a tl"\ard type of deposit • 
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During and after glaciation, transported material eroded from exposures of bedrock was added to the 

basin gravels, the reworked grav,e.b. and the glac.ial _'debris, forming a fourth type of deposit along most of 

the smaller streams of t,he areao 

It can be seen from the above that a specific gravel deposit in the Elk City diztrict may consist of 

one of four types of deposits or of any com·oinaidon::df.tyjpes-. As t:night be expected, the geologic history 

of the gravels is locally complex. and it appears probable that as a result of their' geoJogic histories. each 

of the four types are likely ~o have certain peculiarities of composition other than those traceable to nearby 

source rockso 

No study of the Qrigin of the Red River gravels was made. However, the gravels in that part of the 

Red River Valley covered by this report are believed to b~ flood plain gravels of the :present stream and to 

consist dominantly of reworked terrace gravels and post-glacial gravels. It sho'!lld be emphasized that 

because of the complex geology of the gravel deposits of the region as a whole, any conclusions drawn from 

this study do not necessarily apply to gravel deposi~ elsewhere in the district. 

SA MP.LES 

After the discovery of uranium-bearing minerals in the gravels of the Red River. the Uo So Bureau 

of Mines and the Uo So Atomic Energy Commission examined Qther samples of the Tyee Mining Company•s 

jig-bed concentrate containing these mineralS. .The results of those ~xaminations are given in table 1. 

The writers collected three samples of j(g-bed concentrate. On the dredge the river gravels are 

passed through a trommel with one-half inc~ openings. The oversi~e is returned to the riv~r. and the under-

size is fed to jigs that are bedded with steel shc;>t and have 10-me~h screen bottomso The tails from the 

jigs are the l~ght minerals and are carried out the tops of the jigs. The he~ vy, min~tals are con6entrated in 

the jigs and those less than 10-mesh in size pass through the bottom screens to form the hutch product. 

The heavy minerals larger than 10-mesh in size accumulat~ in the jigs aQd are the jig-bed concentrate. 

Th~ jigs do not make a perfect size separation and,· th~refore, s~me minus 10-mesh material remains in the 

jig-bed c;oncentrateo At clean-up time the steel shot is separated magnetically from the jig-bed conceQtrate 

~hich is then disc.arded in a pile. It was from three su~h piles, lo~ated at the dredge, o. 3 mile d6wnstream 

from the dredge. and about 00 3 mile below the mouth of Dawson Creek (fig. 1). that the writers took three 
. '~ . 

samples. One.'fhirty-pound sample was taken from each pile. 
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TaMe 1o ~- Uo s. Bureau of Mines and Uo So Atomic Energy Commission analyses of 
uranium-bearing minerals from Red River placer sampleso 

Sample Heads§/ Concentrate '!J 
Weight Percent Percent 

~ eU 0 u .u. 

USBM y 11a5 .23 1008 

AEC J/ 505 1.0 1.1 

fo2 

AEC 2J 001 0.055 

USBM 1f 00539~ 

USBM 2J 10.1 0.2 1o66 
5.56~ 
4047_g/ 

*Determined by radiometric analyses. This consists of measuring the 
radioactivity of an unknown sample and comparing it with a standard 
sampleD It assumes. that all radioactivity in the unknown sample. 
is due to uranium and its daughter proqucts in equilibrium. 

Radioactive 
Minerals identif~d 

sa mars kite 

brannerite, davidite, 
betafite, euxenite 
(X~ray) 

monazite, xenotime 
"radioactive blacks" 

euxenite, dav.dite, 
br.innerite, thofite, 
samarskite, xenotime, 
monazite 

Memorandum from P. Ho Floyd, U. S. Bur. Mines to H~ G" Poole, U. So Burft Mines, dated.Feb. 2, 
19.520 Published with permission of.the Uo s. Bureau of Mines • 

. Correspondence from M. L. Reyner, Q. s. Atomic 'Energy Commission, to James Collard, Golden, 
Idaho, dated June 3, 1952o 

Report of. analysis from La D. Jarrard, U. s. Atomic Energy Com~ission, to James Coll.:ud, G'olden, 
Idaho,· dated Septa 29, 1952. 

Memorandum from L Ao Bardill~ U. s. Bur. Mines, to S. M. Shelton, Uo s. Bur. Mines, dated 
Octo 13, 1952. Published with permission of the J:J.~·.-S~::.B.uf¢aa-o.f..Mineso 

Memorandum from J. W. Pressler, Uo s. Bur. Mines, to G. c. Ware, Uo s. Bur. Min~s. dated 
Feb. 25, 1953. Published with permission of the tJ~-·;SltiBitreau of.Mines. 

Heavy, coarse jig-bed concentrate. 

Product from treatment of the heavy, coarse jig-bed concentrate. 

Reported as o. 635 u3?8 

,Hand-picked radioactive grains, from concentfated product • 
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On the dredge the material in the jigs was tested whh sCJindllation counters for radioactivity a 

Radioactivity of sufficient intensity to register thwugh the layer of water and lli.ght minerals was noF:edo The 

hutch product and tails from the jigs did nolt sh~w enough radioactivity to wa.rram taking sampleso 

A n a 1 y s i s o f s a m p 1. e s 

Ten-pound splits of each of the thre_e samp·le$3 wete examined .in detailo The. splits wer~~·fH~it s:i.eved _j and 

plus 3-mesh, minus 33-· plus 6-II.lesh. minus 6- plus 8-mesh. minus 8- plus 14-mesh, and minus 14··mesh 

fractions were separated and weighedo 

A hand magnet was used to separate magnetic and nonmagnetic fractions coarser than 14~mesh of 

samples Noso FCA-16A and FCA-17Ao Only the plus 8-mesh fractions of sample No. FCA-181\ were 
I 

separated magneticallya All splits were weighedo A geiger counter was used to pick the radioactive grains 

from the nonmagnetic fractions; no radioactive grains were found in the magnetic fractionso The radioactive 

grains from the plus 8-mesh fractions were weighed and t~~ir chemical uranium content determinedo Radio·· 

active grains in the minus 8-mesh fractions Were too small to hand~pick; therefore , the minus 8-mesh 

fractions. were analyzed in bulk for chemical uraniumo The percentage distribution of total uranium and 

the average uranium content in each size fraction was calculated for each sampleo Results of these separatilons. 

analyses. and calCulations are given in tables 2, 3, and 4o Table 5 is a weighted compilation of tables 

2. 3. arid 4. and shows the weighted uranium content of the ~hree sampie~ and its ~istribui:ion in ·e:he different 
\ 

size fractionsa 

Because the minus 14-mesh material makes up :mch a small part of the total sample. and because 

the average uranium content in that fraction is much lower than the average of ~he coarser fractionso the 

uranium in the minus 14-ml::sh material was not added into the totals shown on the tables., nor. was "it 

considered in compu1ting percentages and grades. 

_/ Americ'an Society for Testing Matefials 0 Tyler Uo So Standard Sieve Seriesa . 
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SAMPLE SIEVED FRACTIO:\S HAND MAGNET SEPARATION HAND-PICKED RADIOACTIVE 
URANIUM CONTENT GRAINS 

Size Wt. percent Wt. percent Wt. percent Wt. percent 
Wt. perc en Wt. percent Calculated wt. 

Wt. percent U Wt. Wt. No. (ozs. (A. S. T. M. ( ozs .) of total 
sieve sizes) sample 

+ 3 42.35 26.4 

- g 
10 3. 8 64.8 

+ 6 

FCA-l6A 160 - 6 
8. 95 5.6 

+ 8 

- 8 
4.05 2. 5 

+14 

-14 0. 15 0.09 

SUB-TOTALS 
f 

TOTALS>:< & 
WEIGHTED 159. 30 99.39 
AVERAGES 

~" Do not include fractions that were not separated. 
~<*Weight percent uranium in fraction indicated. 

Wt. 
Fraction (ozs.) 

Non-
magnetic 18,2 

Magnetic 23.95 
I 

Non-
magnetic 47. z 

Magnetic 56.6 

Non-
magnetic 2.9 

Magnetic 6.25 

Non-
magnetic 1. 75 

Magnetic 1. 50 

No11-
magnetic '70. 05 

Magnetic 88.30 

158.35 

Wt. No. of of non- U in 
of size of total ( oz s.) grains magnetic of total radioactive 
fraction sample fraction sample 

grains 

43.0 11.4 0. 5 1 l 2.8 0.31 9. 5 

56.6 15.0 NOT R ADIOACTIVE 

4 5. 5 29,5 1.2 72 2. 54 b. 75 12.0 

54.5 35.4 NOT RADIOACTIVE 

32.4 1.8 0,05 10 1.7 0.03 13. 1 

69.8 3.9 NOT RADIOACTIVE 

43.2 l. 1 NOT HAND-PICKED 

37.03 0.93 NOT RADIOACTIVE 

NO T s E p A R A T ED 

43.8 

52.06 

l. 75 93 2.49 1. 09 11. 3 

TABLE 2. - URANIUM CONTENT AND DISTRIBUTION IN JIG-BED CONCENTRATE-- SAMPLE NO. FCA-l6A 

Average grade of sample=: 0. 124 percent U . 

u infraction 
indicated in size 

(oz.} fraction 

0.0475 0. 112 

0. 1440 0. 139 

0.0066 0.074 

0.0010 0.058** 

0,001** 

0.005 

0. 1991 

Distribution of 
total uranium 

in weight percent 

23.8 

72.3 

3.3 

0.5 

99.9 



• 

• 

• 

SAl\'lPLE SIE\' ED F H .:'\C T fO.\"S 

Size Wt. percent Wt. Wt. No. (ozs. (A. S. T. M. 
( oz s .) of total 

sieve sizes) sample 

+ J 15. 0 9.4 

- 3 
102. 2 6~.9 

+ 6 
FC A-1 7A 160 

- 6 
21. 0 1 3. 1 

+ 8 

- 8 
16. 9 10. 6 

+ 14 

-14 5. 2 3. 2 

SUB-TOTALS ! 

TOTALS"-< & 
WEIGHTED 160. 3 I 00. 2 
AVERAGES 

'~ Do not inCllJ.de fractions that were not separated. 
I.P:< Weight percent uranium in fraction indicated. 

HA:\'"D lVI AG~ET SEPAR ATIO.:\" 

Wt. percent Wt. percent vVt. 
Fraction (ozs.) of size of total 

fraction sample 

Non-
magnetic 9.65 6·' . -:t,'t 6.0 

Magnetic ,.. ?'"' :> ..... :::> 3 5. 0 3.3 

Non-
magnetic 59.6 58.3 37.3 

Magnetic 43.2 42. 2 27.0 

Non-
magnetic 9. 1 43.3 5. 7 

Magnetic 11. 6 55. 3 7.2 

Non-
magn~tic 6,8 40.2 4.2 

Magnetic 9.95 58.9 6.2 

NO T s E p A R A 

Non-
magnetic <85. 15 53.2 

Magnetic 70.00 43. 7 

155.15 

H_l\ND-PICKED RADIOACTIVE 
GR AI:\JS 

Wt. percent 
Wt.- percent 

~t. percent 
Wt. No. of of non- U in 

(ozs.) grains magnetic of total radioactive 
fraction 

sample grains 

0. 3 7 3. l 0. 19 7. 7 

NOT RADIOAC T IV E 

1. 55 11 0 2.6 0.97 11. 2 

NOT RADIOACTIVE 

0, 25 41 2. 7 0. 16 14. 6. 

NOT RADIOACTIVE 

NOT H A ·N D-P I C K ED 

NOT RADIOACTIVE 

T ED 

~ 

2. 10 158 2.47 1 . 31 1 1. l 

TARLE 3. - UR/\~IU:vl CONTENT :\XD DISTRIBUTION Ii\ JIG-BED CONCENTRATE--SAMPLE NO. FCA-17A. 

Average grade of sample = 0. 148 percent U . 

11 

URANIUM CONTENT 

Calculated wt. 
Wt. percent U Distribution of U in fraction 

indicated in size total uranium 

(oz.) fraction in weight percent 

0.0221 0. 154 9.3 

0.1736 0. 170 72.7 

0.0365 0. 174 15.3 

0,0050 0, 074""* 2. 1 

0.001** 

0.005 

0.2372 99.4 
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S.-\ :\·1 PLE SIEVED FRACTIO~S HAND MAGNET SEPARATION HAND-PICKED RADIOACTIVE 
URANIUM CONTENT GRAINS 

~ ~ 

Size \Vt. percent Wt. percent Wt. percent Wt. percent 
Wt. percent Wt. percent 

Calculated wt. Wt. percent U Distribution of Wt. Wt. Wt. Wt. No. of of non- U in No, 
(ozs. (A. S. T. M. (ozs.) of total Fraction 

(ozs.) of size of total (ozs.) grains magnetic of total radioactive U in fraction in size total urani urn 
sieve sizes) sample fraction sample sample indicated fraction in weight percent fraction grains (oz.) 

Non-
magnetic 19.9 66. 7 12.4 0. 1 2 0.5' 0.062 11. 5 0.0115 0.039 10.6 

+ 3 29. 8 18. 6 
Magnetic 10. 3 3-!.5 6.4 NOT RADIOACTIVE 

Non-
- 3 magnetic 38.2 44.9 23.9 0.65 60 1.7 0.406 9. 3 0.0605 0.071 55. 7 

85. 0 53. 1 
+ 6 Magnetic 46. 7 55.0 29.2 NOT RADIOACTIVE 

FCA-l8A 160 
Non-

- 6 magnetic l 5. 1 50.3 9.4 0. 2 51 1.3 0. 125 12.8 0.0256 0.085 23.6 
30.0 18. 7 

+ 8 Magnetic 14.8 49.3 9.2 NOT RADIOACTIVE 

- 8 
14. 2 8. 9 NOT s E p A R A T ED 0.0111 0. 078 10.2 

+14 
~ 

-14 0. 9 0.6 NOT s E p A R AT E D 0.005 

Non-
magnetic 73.2 45. 7 c 

SUB-TOTALS 
Magnetic 71.8 44.9 I -~ -

-
TOTALS* & 
V/EIGHTED 159. 9 99. 9 145. 0 0.95 11 3 1.3 0.594 10.3 0. 108 7 100. 1 
AVERAGES 

., 
~'Do not include fractions that were not separated. 

TABLE 4. -URANIUM CONTENT AND DISTRIBUT~ON IN JIG-BED CONCENTRATE-- SAMPLE NO. FCA-18A. 

Average grade of sample = 0. 068 percent U. 
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SAMPLE SIEVED FRACTIOXS HAND MAGNET SEPARATION HAND-PICKED RADIOACTIVE 

UR~~NIUM CONTENT GRAINS -

I 

Size Wt. percent Wt. percent Wt. percent Wt. percent 
Wt. percent Wt. percent Calculated Wt. 

Wt. Distribution of 
Wt. Wt. Wt. Wt. No. qf of non- U in U in fraction percent U 

T\o. 
(ozs. (A. S. T. M. (ozs.) 

of total Fraction (oz s. ) of size of total 
( ozs. ~ grains magnetic of total radioactive indicated in size total uranium 

~ieve sizes) s::1mple fraction sample fraction sample grains (oz. ) fraction in weight percent 

Non-
magnetic 47.75 54.8 9.9 0.9 20 1. 89 0. 187 9.0 0.0811 0.093 14.9 

+ 3 8 7. 1 18. 2 
" 

Magnetic 39.5 45. 3 8.2 NOT RADIOAC T IV E 

Non- • < 

- 3 magnetic 145. 0 49.8 30.2 3.4 242 2. 34 0. 708 11. 1 0. 3781 0. 130 69.4 
-

+ 6 291. 0 60.6 Magnetic 146. 5 50.2 30.5 NOT RADIOACTIVE 
Composite 
FCA-16A 

480 
Non-

FCA-17 A - 6 magnetic 2 7. 1 45. 3 ' 5.6 0. 5 102 .1. 84 - 0. l 04 1 3. 7 0.0687 0. 115 12.6 

• 
FCA-18A 59.9 12. 5 

I 

+ 8 Magnetic 32.65 54. 5 6.8 NOT RADIOACTIVE 

- 8 
3 5. 1 7. 3 NOT SEPARATED 0.0171 0.050 3. 1 

+14 • 

-14 6. 2 1.3 NOT SEPARATED 0.005 

~on-

magnetic 219.85 . 45. 8 ~ 

SUB~TOTALS 
Magnetic 218.65 45.55 

TOTALS* & 
\VEIGHTED 479.3 99.9 4.8 364 2. 18 1. 000 11. 0 0. 5450 1_00. 0 
AVERAGES 

* Do not include fractions that were not separated. 

TABLE 5. -AVERAGE URANIUM CONTENT AND DISTRIBUTION IN JIG-BED CONCENTRATE 

Average grade of three samples= 0.114 percent U . 
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Analysis of the samples shows: 
\ 

1. Approximately half of the jig-bed conce~t:rate is magnetic and probably cvnsists of magnetite 
\ 

and possibly some ilmeniteo The other half of the jig-bed concentrate is nonmagnetic and consists 

of several minerals among which are the radioactive minerals • 

2. Radioactive minerals make up 1. 0 percent of the jig.;bed concentr~te an·d 2. 18 percent of the 

nonmagnetic fraction. 

3. The averag~ uranium content of tqe radioactive minerals is 13. 0 percent. 

4. The average uranium content of the jig-bed co_ncentrate is o. 134 percent. 

5. Over two-thirds of the total uranium in the jig-bed concentrate is in the. minus 3- plus 6-mesh : 

size fraction. 

It was thought that the jig-bed concent~ate might also contain columbite recoverable as a byproduct 

of the gold dredging. To check this possibility one 10-pound split from each of the three samples was 

sent to E. Po Kaiser,( written communication, 1954) ofthe:uo-So ":Geol~gical Survey who· reports: 

"Several hundred grains of the nonmagnetic and non-radioactive fraction of the rpaterial 
in the bags were ground and analyzed for Nb; it contained o. 2 Nb. I have not been able to 
find anything that looks like columbite., and it is probable that the Nb is in ilmenite.'" -This 
is not an unusual concentration of Nb in accessory or pegmatite ilmenite, 

U it is in the ilmenite, the niobium may not be marketable. 

Euxenite, samarskite, and betafite, listed in table 1, are uranium-bearing multiple oxides of 

niobium, -tantalum, and titanium, and the combin~d niob~um-tantalum oxide content of these minerals 

can range from 27.60 percent .in euxenite to 60.68 percent in samarskite (Palache and Qthers, 1946). The 

niobium and tantalum in the minerals is a potenticil source of these critically short metals, and the recovery 

of these metals also should be considered in any contemplated production of uranium from such minerals. 

However, because the writers know of no market for ·:niobium -tantalum contained in such minerals. the 

radioactive minerals were not assayed for these metalso 
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Mineralogy 

The identification of uranium-bearing multli.pl,e oxides is difficult and is complicated by if?.tergrowth 

of these minerals with each other and wit~ ot~er metallic oxli.deso Intergrowths of these minerals with other 

·~etallic oxides were recognized_/ in a sample of the jig-bed concentrate, and Hutton (1953) found 

inte~growths of multiple oxfdes to be common in gravel samples·froin central Idahoo -Identifi"cation is 

. further complicated by the fact that all of these minerals a~e now metamict and must be heated before X-ray 

identification can be madeo 

The Uo So Bureau of Mines and the·uo So Atomic Energy Commiss~on have reported the following 

nonradioactive and radioactive minerals from the jig-bed conoe:ntrate samples listed in table 1 (See footnotes 

1. 2, 3, 4, 5, table 1o) : 

Nonradioactive minerals 

barite garnet 
biotite goethite 
chlorite hematite 
columbite hornblende 
corundum ilmenite 
epidote limonite 
feldspar magnetite 

muscovite 

Radioactive minerals 

Group I~ 

monazite 
thorite 

-xenotime 
zircon 

pyrite 
quartz 
rutile 
sericite 
sillimanite 
titaniferous magnetite 
tourmaline 

Group II 

betafite• 
brannerite0 

davidite• 
euxenite0 

samarskite00 

0 Identified by X-rayo Two specimens of brannerite identifiedo 

00 Method of identification not specifiedo 

The minerals of principal concern to this report are the radioactive black minerals in the jig-bed 

concentrate listed under Group II aboveo-, These minerals are uranium-bearing multiple oxides of titanium. 
'·\ . 

niobium. tantalum. iron. and rare earthso 

_/ Memorandum from J. W o Pressler, Uo So Bureau of Mineso to Go Co Ware, Uo So Bureau of Mines, 

dated Feb. 25, 19530 Published with permission of the Uo So Bureau of Mineso 
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In a sample of the undersize material (hutch-product) from the jigs, collected by the Uo So Bureau 

of Mines, Do L. Schmidt (written communication, 1954) of th~ Geological Survey identified; 

allanite monazite 
apatite pyrite 
epidote rutile 
garnet sphene 
gold tourmaline 
ilmenite xenotime 
magnetite zircon 

Schmidt did not recognize any radioac~ive black ptinerals in the sampleso 

The radioactive minerals in the samples collected by the writers were examined under a binocular 

microscopeo These minerals occur as slightly rounded, hard, heavy grains that break with a conchoidal 

fracture. Many are incompletely coated with a buckskin-brown alteration product; fresh surfaces are 

lustrous black to dark brown. None of the gra~ns show recognizable crystal faces, but few· have undergone 

enough abrasion to more than slightly round and polish the sharper edges and corners. A few reddish grains 

with nonmetallic luster, probably monazite or thorite, were noted. 

X-ray identifications and semiquantitativ~ spectrographic analyses were ma~e on the samples sent 

to E. P. Kaiser (written communication, 1954) of the u. s. Geological Survey who reports: 

!'from one of the Elk City placer samples, I picked 10 radioactive grains, of which 8 
were black and 2 were brownish red. One of the black grains gave an x-ray pattern, after 
heating, of brannerite; its analysis was 0~ ox + Ce, x. y I o. ~+ Nb, o. OX+ Ta. x. Ti, and 
X.+ U. This fits generally with the name brannerite. 

"The reddish material gave o. X- Ce, o. X Y, o. OX-Nb, 0. Ta, o. OOOX+ Ti, 0 U and high 
thorium; .it is probably thorite ". 

Because brannerite and euxenite are the minerals that have been identified most frequently, it is 

believed that they are the most abundan~ ~anium-bearing minerals in the jig-bed concentrate. 

Specimens FGA-3091 and FCA-1743 are two strongly radioactive grains from the jig-bed concentrate, 

but not from the 30-pound samples mentioned above, that were chosen for more detailed worko Their 

specific gravities as determined with 'a Berman balance are 5. 225 and 50 178 respectivelyo 
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Powders pf the two specli.n1er:ts appear to be the same under a petrographic microscope. The transparem: 

thin edges are ye_~~~wish brf'wn with a slight green tinge and ar~ crowded with inclusiqns. The rest o~ the 

mineral is opaque ~nd has a dark brown color in reflected l~ght. Neither sp~cimen is pleochioic. The 

refractive index of both specimens before heating was determined to be considerably above 2o 008, the 

highest index oil available to the writeJ;'s. The unheated minerals were isotropic, but upon heating, in a 

differential thermal analysis machine, they became anisotropic. Although the powders were anisotropic 

after heating, they were so finely crystalline that no optical data could be determined. In an attempt to 

make the specimens more coarsely crystalline they were.·heated in an electric furnace in an air atmosphere 

at 1000° F o for 21 hours, but this treatment did not noticeably coarsen the crystallinity of the specimens. 

The powders were sent for X-ray identificati9n to E. P. Kaiser (written communication, 1954) of 

the u. s. G~ological Surver ,who reports; 

"Sample FCA-3091: X-ray pattern similar to ~hat of brannerite: may be considered as 
brannerite or a very similar mineral~ 

'iS ample FCA -1743: pattern indeterminate, but generally similar to columbite, samarskite, 
eux~nite" o 

Because metamict uranium-bearing multiple oxide mine~als are hard to iqentify, a rela~ively simple, 

reliable field identification method is needed. One method that may offer some promise of filling this 

need is differential thermal analysis (DTA). A few attempts to ·identify these minerals by the use of DTA 

curves have been made (l{@fit and Holland, 1951; Puig, 1954), but basic DTA data a·re 'still·in_the .pro.cfess of 

being compiled (Hutton, 1953). Because this methoc;J may become ·useful for differentiating among the 
I 

' 

uranium;:.. bearing; multiple oxide minerals, DTA curves (analyses made by F. C. Armstrong) for samples 

FCA-3091 and FCA-1743 are given in figufe 2. The samples were run in a portable, three unit, 115 volt, 

AC-Dc;:, 450 watt differential thermal analysis a-pparatus witl\ an upper temperatur~ limit of 1000°C., 

similar to that described by Hendricks and others(1946). Although the instrument has three sensitivities, 

both samples were run only on low sensitivity • 

\ 
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7QQ.:;;~ 

X-RAY II PATTERN INDETERMINATE I 

BUT SIMILAR TO COLUMBITE, 

SAMARSKITE, EUXENITE'' 

820 FCA-1743 

581 I )I 
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1400 
I 

Temperature Degrees Centigrade 

FIGURE 2- DIFFERENTIAL THERMAL ANALYSIS CURVES OF 
TWO URANIUM- BEARING MULTIPLE OXIDE MINERALS 

FROM PLACER GRAVELS IN THE RED RIVER, ELK CITY 

DISTRICT, IDAHO COUNTY, IDAHO. 
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DISTRIBUTIO..N'.OP THE:~UR'ANIUM·-.BEARING MINffRA'LSI: ·;: 

There appears to be no great variation in the amounts of he~vy minerals concentrated in the. jig-bed 

over the area covered by the sampling~ Similarly, there appear to be few significant differences in the 
,, 

percentages of the different size frac~ions or .the proportions of magnetic to nonmagnetic mineralso However, 

the uranium content of sample FCA-17A is over twice that in sample FCA-18A. 

The concentrate fr"'m which sample FCA-17A was taken had been shoveled out of the jigs at the 

time of a gold clean-up and, therefore, had been accumulating on the jig-bed for the entire time' between 
I 

clean-upso On the other hand, the co~c~ntrate from which sample FCA-l8A was taken was removed from 

the .ijigs after a run of only 8 hours since the last clean-up. Based on his operating experience in the areao 

Mr. ~oates, superintendent of the dredge, believes that the difference in the uranium content of the samples 

can be explained on the basis of elapsed time between clean-upso He believes that there is a progressive. 

enric~ment of the jig-bed concentrate in radioactive minerals with increased time between clean-upso 

However, the difference in uranium content bet,ween the samples could . also be explained by th~ relative 

positions of the samples in the streamo Not enough information is at hand to explain fully the reason for 

the difference in the uranium content of the sampleso 

It appears reasonable to assume' that the average of the analyses (table 5) represents the cqfrect 
I 

order of r'ma~tude of the uranium content in th~ gravels-being dredged by the Tyee Mining Company a 

ORIGIN OF T~E URANIUM-BEARING MliNERALS 

The original sourc~::of the ur~nium minerals is not yet knowno All characteristically occur widely 

disseminated in pegmatites, and it is assumed tha~ pegmatites related to the Idaho batholith are the 

source of the minerals in the pl~erso This ·:assumption is in part supported by the fact that the greatest 

proportion of the radioactive grains are coar~eo None of the descriptions of these pegmatites by earlier 

workers make any mention of radioactive mineralse Similar suites of minerals, however, occur in 1· . __ .. ::;-

pegmati~es in Bear Valley, Valley County (Mackin· and Schmidt, 1933), in Kelly Gulch, Custer County 

(V. C. Fryklund, 1954 9ral communication), and in the Garden Valley district, Boise County (Fryklund, 

1951), Idaho. 

'I 
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C.ONCLUSIONS 

The niobium in the jig-bed concentrate is in minerals not known to be ·marketable under 1955 

conditions for their niobium ~onm'nto If at sorpe fu+ure date economic conditions change enough to warrant 
I . , 

recovering these metals as byproducts. the mi~erals that contain uranium and niobium. although hard to 

identify. may not be too diffic'¢t to separa'te from the gangue minerals because of their high npecific 

gravities. different electromagnetic susceptibi~ities, and intense radioactivityo 

the uranium-and niobium-bearing minerals are believed to be derived from pegmatites; but. 

because these minerals characteristically occur widely disseminated in pegmatites, the possibility of finding 

pegmatites in·the Elk City area that contain. sufficient concennrations of uranium- or niobium-bear.ing 

'D\inerals'. to be mined at a profit is very small., 
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