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SUMMARY AND CONCLUSIONS 

The work described in this report was part of a Bureau of Mines program to 
appraise the t~tanium-mineral resources of Idaho. Part of the program included 
churn drilling of alluvial deposits that previous preliminary testing, primarily 
for rare minerals, had indicated to be potential sources of titanium minerals. 

1 

The f.irst spot churn drilling began in the Deadwood placer area, Valley County, 
Idaho, in July 1956 to determine both the amount and grade of the ilmenite, FeTi03. 
Ten holes, ranging in depth from 6 to 40 feet and aggregating 251 feet,were drilled; 
~ samples were taken. The samples were sent to the Spokane field laboratory for 
concentration and visual estimation of the amounts of the more common minerals in 
the heavy sand concentrates. For specific determinations samples from each drill 
hole were composited and shipped to- the Bureau of Mines laboratory in Albany, Oreg., X'(J-
where petrographic, quantitative X-ray spectrographic, and chemical analyses were 
made. .. x 

s estimated to be very large, the uantity and grade of \ ~~ 
the ilme~n~i~t:e~~~~~v~e~r~y:=!sm::afl~l~q~u~a~n~t~~~t~~~e~s~~~~c~e~s~s~o;r~y~m~i~n~e~r~a~l~s~i~n~d~~~·c~a~t~e~t~~a~t~this ~~ " 
deposLf ~s not econom~c ~mportauce.~- J /'1 1/ 

( o"O s~' \Q/~ 
INTRODUCTION t) g ~~ 

Heavy sand minerals, commonly referred to as black sands or black-sand concen~~~ 
trates, have been placer-mined for more than 35 years from the beach sands in ~V 
Florida.3/ In the Florida deposits the most important minerals from an economic ~ 0 \ 

standpoint are the titanium minerals, ilmen~te and rutile. Some zircon staurolite 
and monazite have been marketed as byproductis. 

Before 1948 the principal use of the titanium minerals was as a source of tita
nium oxide for paint pigment. Since 1948 the production of titanium metal had in
creased from 10 tons annually to 14,600 tons in 1956, and further increased pro
duction is anticipated, as many industries learn to utilize this metal to an 
advantage.]../ 

!i In Idaho the only black-sand minerals considered of economic significance are 
azite (rare-earth thorium phosphate), complex columbium-tantalum-uranium miner-
' other uranium-thorium minerals, and ilmenite. _____ __, 

Between 1950 and 1954 the Federal Bureau of Mines, under contract with the United 
States Atomic Energy Commission, explored for monazite and radioactive opaque minerals 

31 Thoenen, J. R., and Warne, J. D., Titanium Minerals in Central and Northeastern 
Florida: Bureau of Mines Rept. of Investigations 4515, 1949, 62 pp. 

}/ Carmichael, Ronald L., Industrial Potential of Titanium: Battelle Tech. Rev., 
vol. 5, No. 12, December 1956, pp. 9-12. 





HISTORY 

Gold was first discovered in the lower end of Deadwood Basin (now the site of 
Deadwood Reservoir) _in the early 1860's, and placer m1.ning continued for about 30 
year i on the be~~hes and in the creek bottoms leading into the mai n valley. The 
only remaining ~vidence of the ota- ··placer mining was observed where Bummer Creek 
enters the D.ea.!lwqod Reservoit • there 1.s no record of the amount of gold produced. 

In 1952 the Cosumnes Gold Dredging Co. drilled three holes in u er Deadwood 
Valley, prospecting for radioactive minera s • 

• A Bureau of Mines reconnaissance field party examined the lower placer in 1954 
and took several samples from the present channel of the Deadwood River. Favorable 
results from several samples indicated that a limited spot-drilling program was 
warranted. 

LOCATION AND ACCESSIBILITY 

The Deadwood placer area is in the southeast corner of Valley County, Idaho, 
within the boundaries of the Boise National Forest. The depos i t 1.s in the valley 
formecr- by the Deadwood River, a tributary of the South Fork of the Payette River 
(fig. · 1). The area invest i gated lie~ n~rth of the Deadwood Reservoir in sees. ~ 
4, 9, 10, 15, and 16, T. 12 N., R. 7 E., B.M. (fig. 2). 

The region is accessible either by a fair gravel road that extends 54 miles 
westerly from Stanley, Idaho, or by a good gravel road from Cascade, 37 miles 
ea~ter~ , thence 21 miles in a southerly direction. Cascade, which is about 80 
miles north of Boise, Idaho, is on State Highway No. 15 and a branch line of tfie 
Union Pacific Railroad. The r oad from Cascade to Landmark usually is open through
ou~~he year, but the roads from Landmark to Deadwood and from Deadwood to Stanley 
are closed by snow auring the wi nter. 

PHYSICAL FEATURES AND CLIMATE 
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The north-south valley of the Deadwood River is several miles long and, in./ 
places, more than 3,000 feet wide. The ovef a l l width, . however, includes a Iai~l ~~ 
glacl al moraine that forms a bench along the east side~f the valley for the entire~~
lengt h. of the aeposit. The width of the moraine varies-from 200 to more than 1,000 ~~~ 
feet (hg. 2). ~ 

The altitude of the deposit is over 5,400 ~eet, with s~eep, timber-covered 
mou~~ding the valley on both the east and the wes~-- The gradient of the 
valley area tested _is a~O. percenf .or, roughly, 50 feet to the-mn:e. MuCh of 
the valley floor is covered with trees 6 to 12 inches 1.n d1.ametet:; but, wher;-the-
stream meanders, swamps have been formed that are bordered by buck bry sh. 

~ I 

) 

Figure 1 shows the general physiographic setting of the Deadwood area in rela-
tion to the Bear Valley placer deposit, now being mined for monazite and radioactive 
opaque minerals, and to the Long Valley placer deposit, where monazite was dredged 
between 1950 and 1955. 
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There is enough water for mining purposes. 
. . ···--·-·------------.~ r-

The nearest ~ectric powerline is about 4 miles north of Landmark, an overall 
straight-line- di-stanc-e -of about 25 m~les to the deposit. -

G) Long Valley area ® Deadwood Valley area @ Bear Valley area 

15 0 15 30 

SCALE IN MILES 

Figure 1. -Relief map of south central Idaho. 
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Figure 2. - Deadwood River placer area, Valley County, Idaho. 

5 

T.IZ N. 



6 

Climate of the re~~~n is tJpical of tb~ high mountain valleys of central Idaho. 
The summer weather is mild, invigorating, and often punctuated by mountain thYnder 
sho~~- Wint~ months are guire-sevei:e, and su~~emper~~ures are. common; s~o~ 
often reaches a depth of more than 6 feet. It probably would be imprac~l to at~ 
tempt mining more than 8 months of the year. 

PROPERTY AND OWNERSHIP 

The property investigated comprises 620 acres held by right of mineral-claim 
locations J.>x_J. F. VanBrocklin and Qeorge A. Williams, both of Riggins, Idaho.-·· 

WORK BY THE BUREAU OF MINES 

Drilling 

Spot churn drilling was begun in the lower Deadwood Basin July 26, . .!J56, with a 
group of 6 holes, followed by a group of 4 additional holes drilled about 1-1/4 miles 
farther upstream. Exploration was terminated August 23, ~956. Because of swamp 
?~~~.~u~h terrain, and lack o~ facilities for building roads, it was impractica
ble to drill in the area between the upper and lower groups of holes. 

Drilling was done with a Bureau-owned churn drill mounted on a specially con
structed trailer chassis, complete with tool box and additional space for hauling 
drill tools and casing (figs. 3 and 4). The original running gear consisted only 
of four wheels, axles, and a tongue attached. Before the 5- by 5-inch steel H-beam 
members were fastened to the axles forming the frame, the front axle was lowered 
to permit easier access to the drill levers. 

For long-distance moving the drill was hauled on a 2-1/2-ton flat-bed truck. 
Between drill-hole sites the machine was towed with a Jeep pickup. Because of the 
long front axle (7 feet) and low center of gravity of the drilling unit, the drill 
tower seldom had to be lowered when crossing rough terrain. 

The casing used had an inside diameter of 5 inches. One 5-foot section was 
fitted with a drive shoe having an inside cutting-edge diameter of 6-1/2 inches. 
The casing was driven ahead of the drilling for 2-1/2-foot intervals. Drilling 
was done with a string of 3-1/2-inch-diameter drill tools. The placer bit was 
tapered to a thickness of about 1 inch for 6 inches up the shank from the cutting 
edge. This tapered portion of the shank was faced with tungsten carbide to resist 
excessive abrasion. The electrode coating was applied successfully to the bit, 
using an acetylene torch after the bit was first preheated in an open wood fire to 
facilitate welding. The purpose of the tapered bit was to avoid, as much as possi
ble , driving the sample core out of the casing when drilling, thereby improving re
covery of samples. Casing was pulled with a "top puller" having a sinker bar at
tached to the base for added weight. A standard placer sand pump was used for 
recovering sample core. 

The sample of alluvium was removed from the drill hole with a sand pump after 
the core that resulted from each 2-1/2-foot casing drive was drilled out. Two 
sample sections were combined into 1 sample that represented a 5-foot vertical 
section of core. All samples were collected in sheet-iron pans, dried over an 
open fire, and then screened to minus-1/8-inch. The weight of the oversize ma
terial was logged before it was discarded. Undersize material was sacked, weighed, 
logged, and tagged for shipment. 
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The total dry weight of the 54 samples taken from the drill holes exceeded 
4,100 pounds. Of this weight, 300 pounds of plus-1/8-inch material was discarded, 
which, as a result of the drilling action, was pebble-size material, consisting 
principally of g~ and ~e. No heavy black-sand minerals · were observed 
~n this coarse material. The remaining 3,800 pounds, or 93 percent, was shipped 
to the Spokane laboratory for concentration and estimation of the black-sand mineral 
content. 

No attempt was made to recover the slimes from the drill holes. This pre
viously had been done in drilling several placer deposits in the early stages of 
the Western Radioactive Minerals Program. The results indicated that the informa
tion gained had no practical importance for evaluating the black-sand content of a 
particular placer deposit. It was found that the black sand in the slimes ranged 
from a trace to 1 percent and was minus-100-mesh in size. Subsequent dredge sam
pling by the Bureau of Mines also indicated that more than 96 percent of the black 
sand recovered on the dredges operating in the Long Valley area exceeded 100-mesh 
in size. Therefore, the small amount of black sand lost in the slimes from prospect 
drill holes would have little or no importance when the mineral values of individual 
placer deposits were being determined. 

Be~ause of the difficulty of pulling casing, holes were limited to a maximum 
d~pth of 40 fegt. Therefore, larger equipmentwould be required on a deposit th~t 
warranted more thorough testing by deeper drilling. 

Field Laboratory Procedures 

Drill-hole samples received at the Spokane laboratory were reweighed and passed 
over a 16-mesh vibrating screen. The oversize material was weighed, logged, and 
then combined with the oversize material from the other samples from the same drill 
hole. This composited sample was jigged and the concentrate checked for mineral 
content. When a significant amount of black-sand minerals was present, the sample 
was sent to the Bureau laboratory in Albany, Oreg., for final analyses. The under
size material from each drill-hole sample was concentrated on a No. 12 Wilfley table 
and then reconcentrated on a small No. 13 Wilfley laboratory table to recover a 
clean black-sand product '. This sample was dried, weighed, logged, and thoroughly 
mixed before a 10-gram cut was taken for laboratory testing. 

First the magnetite in this 10-gram sample was removed with a small Alnico 
magnet, and the amount was weighed and logged. A small quantity of the remainder 
of each sample was examined under a binocular microscope, an estimate was made.of 
the more common minerals, and the amount was recorded. Each sample was then checked 
under ultraviolet light for zircon and scheelite and with a Geiger counter to deter
mine the monazite equivalent.l3/ 

Earlier tests indicated that the alluvium in the drill-hole samples averages 
2,700 pounds per cubic yard of dry weight. After both the original gravel sample 
and the contained black-sand concentrate recovered have been weighed, the quantity 
of black sand, in pounds per cubic yard, was readily calculated, a,s follows: 

'~onazite equivalent is a measure of the total radioactivity of a sample ex
pressed as monazite. It is determined by comparing the radioactivity of 
an unknown sample with that of a monazite standard containing 4.2 percent 
Th02 and 0 .13 percent U 308." 



Dry wt. of concentrate x 2,700 
Dry wt. of sample 
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dry wt. of black sand per cu. yd. 

(Weight of black sand per cu. yd.) x (estimated percent of any black-sand mineral) 
lb. of mineral per cu. yd. (table 1). 

When the preceding determinations have been made, the concentrates from the 
drill-hole samples were composited, and those that appeared to have the highest 
values were split in a Jones sample riffle. A representative portion of each sample 
was sent to the Bureau laborat,ory in Albany, Oreg., for petrographic, X-ray spectro
graphic, and chemical analyses. 

A diagrammatic flowsheet showing the procedure used for treating the alluvial 
samples in the Spokane laboratory is shown in figure 5. 

~ TABLE 1. - Summary of field laboratory estimates 

vf ~ Weighted average for each drill hole 

Field estimate of mineral content in black sand, 
Drill hole Black sand, calculated in lb. per cu. yd. 

Number Depth, ft. lb./cu. yd. Ilmenite Magnetite Garnet Zircon Monazite Me_!/ 
DW-1 22 8.75 3.55 4.43 0.30 0.10 0.05 0.24 
DW-2' 20 14.4_4 2.43 10.72 .47 .14 Tr. .44 
DW-3 15 30.87 10.78 13.55 1.57 .18 .28 1.07 
DW-3a 6 9.12 5. 71 1.24 .63 .20 .18 .42 
DW-4 32 14.37 4.97 6.62 .34 .06 .03 .33 
DW-5 32 ~~? 2.47 l-'- \ 5.62 J· .53 _g ~ .10 :1 .08 .IP --- d_Q..-
DW-6 30 3.86 . 74 ')f-1. I'"'' 1.83o(b .23 ~' - .03 .08 .20 
DW-7 24 3.18 .78 .70 .25 .03 .06 .23 
DW-8 40 2,13 'bv .43 

"'":~) 
.36 .08 

,:'I 
.08 ~~ .13 

DW-9 30 2. 63 '"' · .~ ~':-' .13. ~ .06 i-1"1 :rv.-· ,J.2-
Arithmetic average 9.9~ 3.28 4.57 ~.s .45 .09 . .08 .36 

!/ Me -Monazite equivalent. 

Laboratory Procedure at Albany, Oreg. 

Upon arrival of the black-sand sample concentrates at the Albany laboratory, 
two sample splits were made (fig. 6). One split was sent to the physics laboratory 
for X-ray spectrographic analysis to determine the percentage of contained Cb205, 
Ta205, and UJ08• The other split was sent to the petrographic section for magnetic 
fractioning, using a Franz isodynamic separator. Unfortunately, a sufficient quan
tity of black sand was not obtained from the drill holes in the Deadwood deposit to 
make a separation test with magnetic induced roll and electrostatic separator for 
comparison with laboratory results obtained with the Franz isodynamic separator. 
This test would have indicated more nearly the quantity per cubic yard and grade of 
ilmenite that would be recovered by dredging. Four mineral products were recovered 
with the Franz separator: (1) Highly magnetic fraction; (2) titanHerous magnetite; 
(3) ilmenite; and (4) nonmagnetic fraction. 
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FIELD CHURN- DRILL SAMPLE 

Plus-1/8-inch 
Weighed and logged 

t 
Waste 

t 
Dried 

' Screened 

Minus-1/8- inch 
Weighed and logged 

t 
Transported 

Spokane Field Laboratory 
t 

Reweighed 

' Double-deck vibrating screen 

Plus -16-mesh 

' Weighed and logged 

+ 
Jig concentration 

t 
Concentrate dried, 

weighed, and logged 

t 
Radiometric determination 

t 
Samples composited to min-

able depth of each hole 
t 

Bureau of Mines Laboratory 
Albany, Oreg. 

t 
Final analyses 

+ 
Waste 

10-gram sample cut 
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Magnetite 

' Weighed and logged 
in percent 

I 

Nonmagnetic portion 

t 
40-power 

microscope 

t 
Ilmenite, garnet, zircon, 
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F igure 5. - Di agrammatic flowsheet, showing treatment of alluvial samples. 
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The titaniferous magnetite fraction was ground and chemically analyzed for Ti02 • 
The ilmenite fraction was ground and split into two samples: one portion was ana
lyzed for CbzOs and TazOs by the X-ray spectrographic method; the remainder was ana
lyzed chemically for TiOz, total Fe (occurring as both FeO and FezOJ), CaO, MgO, 
MnO, AlzOJ, and SiOz. 

Split 

t 

TECHNICAL SERVICES LABORATORY 
ALBANY, OREG. 

Black -sand sample 

Split 

t 
laboratory magnetic separation 
(Franz isodynamic separator) and 

mineral identification 

X-ray spectrographic analysis 
for Cb20s, Ta20s, and U30s 

' Magnetic 
fraction 

' Determine 
weight· 

percentage 

t 

t 

t 
Titaniferous 
magnetite 

' Determine 
weight· 

percentage 

I 

t 
Ilmenite 

concentrate 

t 
Determine 

weight· 
percentage 

Prepare for assay 1 t 
Chemical analysis 

for Ti02 t 
Prepare for assay 

I 

X-ray spectrographic 
analysis for Cb20s 

and Ta20s 

t 
Nonmagnetic 

fractions 

t 
Determine 

weight· 
percentage 

t 
Percentage 
estimates 
of possible 
coproducts 

t 
Chemical analysis 

for Ti02, total Fe, CaD, 
MgO, MnO, AI203, Si02 

Figure 6 •• Diagrammatic flowsheet, showing standard treatment of black-sand concentrates. 



' I 

12 

DESCRIPTION OF DEPOSIT 

Size of Deposit 

Althoug~ the overall length of the deposit is almost 8 miles, only the lower or 
down~tream_portion (abou~3 miles) was tested. The average width of the valley 
floor, inclUalng the lateral glacial moraines, was about 1,000 feet. The depth is 
not known, as there is no record ·of any drill holes having ~d bedrock. 

General Geology 

Geographically the Deadwood placer area is in about the center of the Idahp 
b~tholith. This intrusion comprises an area extending more than 300 miles north and 
south and ranging from 50 to 100 miles in width. The host rocks from which the 
black-sand minerals were derived, as a result of weatherLng and subsequent erosion, 
consist mainly of fine- to coarse-grained~~anites cut by pegmatite dikes. The 
heavier concentration of the black sands downs treaU\ is not necessarily due to the 
proximity of pegmatite dikes but rather may be due in part to the greater stream ac
tion that results from the tributary streams Deer Creek and Goat Creek that enter 
the Deadwood River in sec . 3 (fig. 2) and also contribute black sands to the Dead
wood placer deposit. 

Originally _the black-sand minerals were deposited and concentrated by stream 
action; later they ;;re dLspersed by glaciar-erosion.. The process of reconcentr_a
t :iOnOf the B'htck 13arrdScan reatthz_be seen in the_ present 'stream channel i~laces 
favorable for heavy min deposition. Remnants of the original glacial fil~,-con-
sisting of Q.l?_t~atLf uvLum can-~e_Jound bordering both sides of the Deadwood 
River (fig. 2 ese late~af ~oraines consists of fine glacial silt, 
sdlla--- and bo~ers up to 5 feet in diameter. The iatter were encountered 

the surface to a depth of 40 feet, which was the maximum depth the deposit 
could___Q.e_dtilled with the equipment avililable. Surface boulders were u:mally RQ!'
ph~ytic granite OL diorite, with random erratics of dark diabase. As they repre
sented glacial drift, their exact origin was indeterminate. Because of boulders, 
drill hole DW-3 had to be abandoned at 15 feet and DW-3a at 6 feet. OVerburden of 
soil and clay did not exceed 3 feet in any of the drill holes and averaged 1.5 feet 
for all holes. 

It was teported that about 2 miles upstream from the Bureau's ex loration work 
the Cosumnes Gold Dredging Co. drLlle o es to a depth of 60 or 70 feet; boulders 
were encountered, but bedrock was not~~d. From the foregoing i~n it 
should be safe to assume that the deposit exceeds an _average depth of 5 feet. 

Mineralogy 

A group of 6 random spaced holes was drilled on the southern or downstream end 
of the property and a group of 4 on the upstream end. Distance between the 2 groups 
was about 6,000 feet. The average amount of black- sand concentrates, in pounds per 
cubic yard, in the downstre~ group exceeded those upstream more than four times. 
The wei$hted average ~ the former was 13.94 pounds per cubic y~d, whereas in the 
latter it was 3 .15. The prin .... c~ip,._;;;;a.:;:;l.....::::.b-:=1-=a-=c-=.:k:----=s-=an=-=d::.......:,m..:;i;:.:n~e:..:r:..:a:.....l:..:s::_w:;_e.:,r=-e.:.-. .;:i..=lm;_;_;:.e~n-=i~t:-=e'-;-i-an:::...:d:,..;.ma~g~n=-e;:..,t;.:Lte . ----------- ~ -In 6 of the 10 drill holes tne amount of magnetite exceeded that of the ilmenite. 
Titaniferous magnetite represente(f'-l e ss than 4 percent_q_f_the-bla.c.k.-.s.aruLminerals. ·- · · ·· -~ 



13 

~·./ 
Petro~ph~~-~l:l}..yses o.f individual sam les from drill -~s DW-3 and DW-4 in-~J-<5 

dicated that the ~tite increases with depth in the deposit, whereas ·~ 
the i1~te decreases (table zr:---tll addition to the minerals listed in the 1able,~.vu::i_ ~ 
both 'holes were reported. to contain. small to t,:ace amounts of garnet, sphene, zircon ~-'~ j· 
all~,_.arnphibole.J. eEidote, gahnite, apatite, pyn.te, columbite, ilmenorutile, M-
feldspar~ The ilmenite fraction was f ound to contain intergrowths of ;~ 
magnetite which resulted in comparatively low TiOz content. r--

Table 3 shows the results of a petrographic analysis of samples from four drill 
holes. 

TABLE 2. - Petrographic analyses of black-sand fractions of samples from 
drill holes DW-3 and DW-4 

Drill-hole Sample Depth, Minerals percent 
number number ft. Ilmenite Magnetite Monazite Sphene Euxenite 

DW-3 DW-3-1 0-5 60 1 1 3 <0.5 
DW-3-2 5-10 30 48 2 2 <·5 
DW-3-3 10-15 15 80 .5 1 <.5 

DW-4 DW-4-1 0-5 35 30 1 1 <.5 
DW-4-2 5-10 40 40 1 1 <.5 
DW-4-3 10-15 40 40 1 1 <.5 
DW-4-4 15-20 25 52 1 1 <.5 
DW-4-5 20-25 20 64 1 1 .5 
DW-4-6 25-30 15 70 1 .5 .5 to 1 
DW-4-7 30-35 15 60 .5 1 .5 to 1 

TABLE 3. -Mineralogical composition visually estimated for composited .~ 
black-sand fractions of drill-hole samples ~ 

Species 
,/Ilmenite 
/ Magnetite .••.•..••..•••.•••.•...•.•.•..• 
!"' Garnet ••••••••• g •••••••••••••••••••••••• 

Titaniferous magnetite •••••••••••••••••• 
1 Sphene .••••••.••••••••••••.••••••••.•••• 

Ferromagnesian minerals ••••••••••••••••• 
Gahni te ..•••..•.•.••• o •••••••••••••••••• 

/ Rutile ••••••o••••••••••••••o•••••••••••• 
I Ilmenorutile .................... ........ . 
/ Zircon .............. o ••••••••••••• o ••••• 

Epidote ·•••••••••••••••••••••••••••••••• 
Hematite .•.••.•••••••••••..••...•..•.•.. 

; Allanite ............................... . 
Apatite .•.••••....•••••..•.•••••.•..••.. 
Pyrite •••••••••••••••••••••o•••••o•••••o 

/ Xenotime .•.••••.•.••••••••••..•.••••.••• 
; cyrtolite ..••..••.•••••••••••.••••••.••• 
r columbit'e ..•••.•••••••.••••••..•••••••.• 
1 Monazite .•••••••••...•••••.••... o •• ••••• 

1 ~idi~:~iv:m~~:~~es ••••••••••••••••••••• 

]:_/ Trace. 

DW-1 
mineral, 
percent 

34.0 
49.0 
SAY 
3.0 

.5 
SA 
Tr. 
<.s 

Tr. 
.5 
-

Tr. 
Tr. 
Tr. 
Tr. 
Tr. 

-
-

Tr. 
Tr. 

DW-2 DW-5 DW-9 
mineral, mineral, mineral, 
percent percent percent 

10.0 14.0 33.0 
74.0 61.0 22.0 
SA - SA 
3.0 4.0 3.0 
1.0 - 5.0 

SA 3.0 Tr.]:/ 
- - -

<.5 Tr. <.5 
Tr. Tr. -

.5 <.5 2.0 
Tr. Tr. Tr. 
Tr. Tr. Tr. 
Tr. Tr. SA 

' Tr. Tr. <.5 
Tr. Tr. Tr. 
Tr. Tr. Tr. 

- Tr. -- Tr. Tr. 
<.5 <.5 <.5 
<.5 Tr. Tr. 
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A screen analysis (table 4) was made of a representative sample of the com
posited black-sand concentrates recovered from drill hole DW-3. About 95.5 percent 
of the ilmenite was smaller than 28-mesh and larger than 150-mesh. Less than 3.5 
percent of the ilmenite was smaller than 150-mesh. 

In the zircon fraction 98 percent passed through a 100-mesh screen and 67 per
cent through 150-mesh. Only about 10 percent of the radioactive minerals had a 
grain size smaller than 150-mesh. 

TABLE 4. - Estimated mineral content of various size fractions of black sand 

Sample: 2-pound table concentrate 

Mineral content percent (estimated) 
Table 

Screen concen- Ilmen-
vl.l FJ:./ size, trate, ite, Ilmen- Magne- Gar- Zir-

mesh lb. lb. ite tite net con Monazite 
- 14 + 20 0.005 0.0010 20 46 15 0 Tr.]/ Tr. 
- 20 + 28 .018 .0045 25 48 15 0 Tr. Tr. 
- 28 + 35 .105 .0315 30 48 15 0 1 2.8 
- 35 + 48 .625 .1875 30 49 15 Tr. 1 2.2 
- 48 + 65 .574 .1722 30 50 10 Tr. 2 3.7 
- 65 + 100 .379 .0758 20 47 8 1 3 4.4 
-100 + 150 .175 .0280 16 39 4 3 3 4.5 
-150 + 200 .062 .0124 20 50 1 10 5 6.2 
-200 .053 .0053 10 74 1 10 4 5.3 

Total 1.998 .5182 
1/ V - V~sual monaZLte est~mate. 
Z/ R - Radiometric estimate in terms of monazite equivalent. 
}/ Trace. 

ANALYTICAL RESULTS 

Quartz, 
feld-
spar, 
etc. 

19 
12 

6 
5 
8 

21 
35 
14 

1 

Ilmen-
ite, 

Ilmen- cumula-
ite, tive, 

percent percent 
0.19 0.19 

.87 1.06 
6.08 7.14 

36.18 43.32 
33.23 76.55 
14.63 91.18 

5.40 96.58 
2.39 98.97 
1.02 99.99 

99.99 

Analytical results are shown in table 5. The ilmenite content per cubic yard 
~uged from 0.87 pound to 9.26 pounds and averaged 3.53. Better black-sand values 
were in the downstream portion of the deposit in the vicinity of the first six holes. 
The average titanium dioxide content in the ilmenite fract~on was iow, ave a ing 
only 26.8 gercent; the iron amounted to 46.7 percent. Small amounts of GaO, MgO, 
MnO, Al 2o3 , and sio2, also present in the ilmenite fraction, may be due ~n parr-Eo 
on~ or more varieties of_garnet tnat aould not be excludea-aur~ng the process of 
mineral se.paration or the oxides may be in chemical solution with the ilmenite 
grains. Columbium-tantalum pentoxides occur both in euxenite and columbite min
e~s well as in the ilmenite fraction. 



"' 
0 

"' 

TABLE 5. - Drill-hole sample data, Deadwood placer area, Valley County, Idaho 

Drill Total Black-sand concen- Ilmenite 
hole depth, Black sand, trate percent fraction, Ilmenite fraction percent 

No. ft. lb./cu. yd. Cb205 Ta205 U308 lb./cu. yd. cb205 Ta205 Ti02 Fe CaO MgO MnO 

DW-1 22 8.75 0.3 <0.5 <0.1 2.98 0.7 <0.5 22.3 50,4 1.67 0.19 1.34 

DW-2 20 14.44 .2 < .5 < .1 1.44 .4 < .5 32.0 43.5 1.14 .10 2.31 

DW-3 15 30.87 .9 < .5 < .1 9.26 .3 < .5 26.3 46.9 .1 .10 2.27 

DW-3a 6 9.12 .5 < .5 < .1 3.65 .2 < .5 29.7 44.2 .58 .05 2.95 

DW-4 32 14.37 .5 < .5 < .1 3.16 .3 < .5 23.8 51.8 .10 .10 2.11 

DW-5 32 9.75 .5 < .5 < .1 1.37 .3 < .5 26.9 46.2 .46 .05 2.62 

ow-6ll 30 3,86 - - - - - - - - - - -

ow-i!/ 24 3.18 - - - - - - - - - - -
ow-a!./ 40 2.18 - - - - - - - - - - -
DW-9 30 2.63 .4 < .5 < .1 .87 .4 < .5 26.6 43.8 1.26 .23 1.96 

Arithmetic 
.. -~'.T~}."'~ge.:_ ___ 9.92 .47 < .5 < .1 3.53 .37 < .5 26.8 46.7 .73 .06 2.22 
ll Analyses not made because of very low black-sand content in alluvium. 

A1203 

1.20 

1.90 

1.82 

.56 

1.04 

.92 

-
-
-

1.20 

1.23 

sw2 

2. 70 

1.50 

5.22 

1.38 

4.50 

2.56 

-
-
-

2.50 

2.91 

1-' 
I.Jl 
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