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Investigation t,^o, 1616.

Concentration of Tantalum and Tin Oras from the
Yellowknife-I3eaulieu area, i"orthvaest Territories.

Shipment :

The shipnler.zt consi;-3tecl of some twenty samples of

ore, taken from various pca^.^.,^.tite d-7k03 in the 111-7ellawkn3£ea

Beaulieu a.rea in the Northwest "'arrii,ories,,

These were received on November E3th, 1943, and were

subr.mitted by Dro A. W. Jolliffe, of th3 Gcologica.l Survey

Division, Bureau of Geclo27 a nd aopography, Department of

Mli.nes and Resources, Ottawa, Ontario.

These samples were taken by Dr. Jolliffe during the

1943 i'ic.^ld season while xnakir^, a f;eolo^;ical survey ir, the area.

Invc^t3 at:S.^7z1:Purpose of the

The 3aznp1e3 were suû:nittecl to the ;4etallic Minorais

Division ore dressing laborat:ories pr3^ arily for concentration.

The concentrates were to be returned to the :nineralogi calb. section

of the jeologt cal :.Azrvey Division for examination which would

include both physical and che;:iical tests. Certain samples were

des-gnatod for analysis only..

All data on the concentrates are extracts from reports

of ,)rp H. V. Ellsworth., *,:ineralogical Section, G©ol.ogical Survey

Division.
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Peliee 	- 

Results of th' investi 

Samples of tin and tantalite oree were received 

from the following properties: Peg Group, Bore Group, Tan 

Group, Stannum Group, and the T. and B. Group. 

The results of concentration and chemical analysis 

indicate that the concentrate recovered from Peg Group ore 

contained the purest tantalite of the shipment, (TaCb) 2105  

82,37 per cent, 

The tantalite recovered from the Bore Group contained 

about 30 per cent caseiterite, This concentrate would probably 

be unacceptable as an ore of tantalum, 

The concentrate from the Tan Group was found to have 

a specific gravity of 7,3, which indicated à Ta205 content of 

about 70 per cent for iron tantalite. 

These determinations were made by Dr, H. V. Ellsworth, 

mineralogist of the Yinoralo5ien1 Section, Geological Survey 

Division. 

LOCATION OF THE DEPOSITS: 

A description of the deoosits, minerals, and vartoue 

locations was furnished by Dr,  t W, Jolliffe. The following 

descriptions  were tnkon from his reports: 

Several hundred complex pegmatite dykes were found 
in a granodforite area east of Ubper Rose lake, Northwest 
Territories, In 60 of these a preliminary examination die-
cloaed tantalite, Almost all or the tantalite-bearing dykes 
were found within an area of tro square miles, which appears 
to be part of a favourable belt a mile wide extending north- 

'westerly for at least five miles between Upper Ross and. 
Redout lakee, The Paa' Group occupies part of this area, 

VPper ROSS lake lies 45 miles northeast of Yellow-
knife, Northwest Territories, and ma  y be reached by air, 
winter road via Thompson-Lundmark mine, or by a canoe route. 
The canoe route is some 80 miles long, including 21 portages 
totalling about 2 miles, up the Yellowknife and Cameron 
rivers to Tibbitt lake and thence up the stream which drains 
Ross lake °  

More than threequarters of the area consists of 
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(Location of the  neposite, centqs) 

glaciated bummecky exposures cf  bedrock. Slxcept  for an 
abrupt riee of about  100 feet near the northeast snore cf 
Upper R033 lake, the local relief is probably leas than 
30 feet, Scrub spruce and jackpine are common in  the 
vicinity of the deposits. 

DestîezorheDep9 3itaorthogou12 

Pegmatite dykes up tc more than 500 feet long 
and 40 feet wide croes granodlorite  eut  by diorite dykee. 
The latter strike northwest and dim steeply eaat. The 
pegmatites commonly trend eouthweet, dip about 50 degrees 
to the southoast e  and are off e;eeete from a pegmatitic 
granite body at least five miles acrosa surrounding Redout 
lake. Preliminary examination indicates a rude zoning in 
the pegmatitee extending outward fron this body n  Those 
closest to it tostain coneiderable graphic granite  and few 
rare minerals other than beryl, «he pegmatites lying 
between ono and two milers distant from the granite contain 
most of the rare minerals, Including the beât tantalite 
concentrations seen° Beyond this, lithium minerais -(chiefly 
spodumene and petallte) become prominent in the dykes, but 
the content of beryl and tantalite diminishes.  The descrip-
tion given below applies to the pegmatites in the tantalite-
rich zone lyin between one and two miles out frcm the main 
granite body. 

The pegmatitas consist largely of feldspar, quartz 
and  muscovite  in  irregular mieztures and intergrovrths.  Few of 
the dykes show any marked banding earallel to the walls, 
although quartz is quite camion  as a  band  or as  diacen-
fleeted lenees along and near the centre of  a  dyke. The 
feldspar ineludes both microcline perthite and  albite, The 
former is in crystals up to  more  than a foot  acroas e  In part 
showing ragged, partly replaced borders. Albite lu  in 
smaller aggregates, some cf which exhibit tho radiating 
lamellar habit ef cleavelandite. Rare eiamont minerals 
identified with reasonable certainty include (in about their 
order of relative abundance): beryl e  tantalite, tourmaline, 
lithiophyllite and lazu).lte. 

Tantalite occurs in blocky crystals up to two 
inches equaro and several inches long,  and in platen up to 
two inches by four inchee. It occurs characteristically 
within albite near quartz lenses but  was found  in each of 
perthite e  quartz  e  muscovite and beryl it appears to be 
most common  in  the medial and upper parts of the dykes 
Some dykes only four inches across contain tantalite, 

Deer:anion of the Denoeits of the  nore  Group - 

Tin and tantalum deposits, poesibly of commercial 
size and grade, oceur near the south sida of Sproul  lako e  • 
about 35 miles northeast of Yellowknife and 10 miles due 
north of the Thompson-Lundmark gold mine. 

The tin-'„ tan 1i 	and lithiuniœbcaring neaseatite 
dykes cut nodular greywacke  of the  Yellowknife Group 
(archaen). The sedimentary rocks trend uniformly  northeast  e 

 dip 65°  to 70° to the northwest e  and face southeast. The 
area is preponderantly outcrop with rounded bare rock knots 
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(Location of the Deposite, conttd) 

rising to elevations of 50 feet above Sproul lake. The 
dykoe described in this report are contained in.a bolt up 
to 200 feet wide extending northwesterly for at least 
1700 feet. They pass beneath Sproul lake to the northwest 
and beneath a wide muskeg to the southeast. A few other 
pegmatites seen within a radius of - a half mile showed 
generally similar mineralogy but appeared to be narrower, 
or less continuous, or to contain emaller percentages of 
rare minerals. Individual dykes within the belt are up 
to 42 inches wide and are almost certainly continuous for 
as much as 500 feet. With one exception they strike north-
westerly and din to the southwest at angles ranging between 
30 0  and 60°. 

The mineral content varies considerably within 
a single dyke, or oven within a single outcrop. Minerale 
identified with reasonable certainty, in about the order 
of relative abundance are: foldspar, including both 
microcline and cleavelandite (a platy variety of albite); 
quartz; muscovite; spodumene; amblygonite; beryl; cassit-
erite; tantalite; and trielite (manganese-Iron phcsphate- 

Cassiterite and tantalite are the only minerale 
of possible present economic intereet. They occur chiefly 
In cleavelandite in the medial and upper parts of the dykes, 
but were seen encloeed by several other minerals and in the 
lower part of the dykes as well. The cassiterite occurs 
as dark-brown to jet-black, more or less equidimenelonal, 
angular crystals or aggregatee up to li to 3/8 inches, 
averaging probably slightly more than * inch acrossc 

The tantalite is in blue-black crystale having 
a distinctive bladed or tabular habit. The largest seen 
measured 1* x -;; x 3/16 inches; the average size would be 
slightly less than inch long. From these upper limits 
the crystals of both minerals range downwards to almost 
microscopic size, The two minerale appear much the same 
on the glaciated surfaces of the dykes and they have about 
the same hardness and weight, The chief distinguishing 
feature Is the colour of the powdered mineral, that of 
cassiterite being light brown and that of tantalite very 
dark brown to black. The tabular habit is diagnostic of 
tantalite, as is the common occurrence of a very narrow 
pink or red halo. 

Tan and  Stannum Groletta  - 

These are located at Blatchford lake, which, 18 
north  of  the Hearne channel of Great Slave  lake.  The 
samples from the Stannum Group were sent  in  for analysie 
for tin. The sample cf the Tan Group was sont in for 
concentration of tantalite. 

No description of those dep6sits was  received 

T.  arld 13 1_2£23.22e  - 
This property of the Consolidated Mining and 

Smelting Company Limited is located some  20  miles north 
of Sproul lake. 

The samples were submitted  for  the concentration 
ref'  tantalite. 

• p.  

O 
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Sampling  and Analzas:  

The samples that were submitted for concentration 

of tantalite  were  not  analysed or  sampled.  Several samples 

were submitted to  determine the tin content. These were 

crushed and sampled by  standard methods and a representative 

portion  waa  analysed for tin. 

The following is a list of the samples submitted 

for concentration and assay: 

SAMPLES FROM THE PEG  ortoup,2_112ss LAC: 

Tantalum Ore 

Deel-e2- 	Weight, pounds  

48/1 	 29 
48/2 	 22 
48/3 	 22 
48/4 	 22 
48/6 	 22 
48/7 	 35 

SAMPLES FROM THE BORE GROUP. --. 

Tantalum Ore 

Sample 	eW.A...L....£9A1.11 	Analma___ 

1 	 66 	 Nonc.required. 
J 	 52 	 tt 	 II 

K 	 54 	 m 	ft 

L 	 58 	 ti 	 tt 

A144 	 16 	 es 	rt 

Tin Ore  

53 	 Sn, none detected. 
58 	 Sn, 	n 	tt 

57 	 Sn,  0.41 per cent. 
53 	 Sn,  0.06 	" 

/1181■■• 

SAMPLE FROM THE TAN GROUP  Ipiddle  2712): 

Al?]. 	23 pounds, tantalum ore, 
millomoree 

SAM2LES FROM THE STANNUM GROUP: 

A177 Pegmatitic material from shaft.  Sn » none detected, 
A178 Greisen 	It 	 tt 	It 	 tt 	tt 	 II 

(Continued  on  next page) 

1 	-4 
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(Sampling and Analysis, conttd)  - 

SAMPLES FROM  THE T. AND  B. aftoulpoplo & s.  co.): 

Trench 4 
Trench 

- 	12.5 pounds. 
- 	11.0 	" 

INUSTIGATIVE  PROCEDURE: 

The tin ore from the Bore Group consirted of four 

samples, R s  3, T, and U. Each was first crushed and sample-, 

after which the four were combined and concentrated as one 

sample. 

'!lach of the samples which were to be concentrated 

for tantalite or tin was crushed to pass  a  20-mesh screen 

The ore was then screened on 35- e  46-, and 65-mesh screens. 

This resulted in four products (-20+35 mesh, -35+48 meet' s  

-43+65 mesh, and -65 mesh), Each of the plus 65 mesh products 

was concentrated separately on the Wilfley table. A  rougher 

concentrate was obtained s  which  was  recleaned on the  Haultain 

superpanner. The Wilfley table middlings and tailings were 

combined with the superpanner tailing and crushed through 

65  mesh. This minus 65 mesh product  was  combined with the 

original minus 65 mesh ore. This minus £5 mesh fraction was 

then tabled. 

Four concentrates were thus obtained from. each 

eample. These  were  kept eeparate for examination by Dr. H. V. 

Ellsworth  e  who determined the specific gravities of the  miner

-ais  by his  precinion method. A chemical analysis was made  on 

the Peg Group composite concentrate. 

(Continued on next page) 
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(Investigative Procedure, conted) 

Results of Concentration: 

TANTALUM ORE. PEG GROUP. ROSS LAKE. 
:weija777 	Wei_ of concentrate, 	:Ca cu a ed weig:ht 

Sample :of ore,   of concentrate, 
ihYq _  _: 1Dounde_ 	5+48 : -48 5 ' :1'65  'Tote.L.,..1...;.U124./.11)214g...214(.1.- 

. 	. 	 . 	; 

	

48/1 : 29 	: 86.0 : 41.0 : 23.8 : 54.0 :204.8 : 

	

48/2 : 22 	: 034 : 0.3 : 0.3 : 2,2 : 3.2 : 

	

48/3  :22 	: 0,3: 0.3: 0,4: 0,8: 1,8 : 

	

48/4 : 22 	: 4.7 : 3.0 : 2.3 : 7,9 : 17,9 : 

	

48/6 : 22 	: 2.1 : 0,5 : 0.6 : 2.4 : 5.8 : 

	

48/7 •: 35 	: 53.2 : 19.5 : 18.0 : 51.2 :141.9 : 

31.14 
0.64 
0.36 
3.59 
1.16 
17.88 

• • • • • • 
	 If If 

TANTALUM ORE, BORE GROUP SPROUL  LAKE. 

A144 

: 66 
52 

: 54 
: 58 
: 16 

. 

: 14.0 : 4.5  : 
:  1,8 : 1.6  : 
: 1,3  
: 2.6 : 1.0  : 
: 7.2 : 4.3 : 

1 0 8  : 16.4 : 36.7 
2.1 : 5.7 	1102 : 
1.2  :  9.4  :  12,7  • 
0.8 : 12.4 : 16.8 : 
4.2 :  15.2 : 30.9  : 

2.45 
0.95 
1.04 
1.26 
8.51 

• • • • •  

TIN ORE BORE GR0UP.  SPROUL LAKE. 
• • 	• ô 	• •• 	• 	• 	• 
• . 	 • . 	 . 	 : . 	. 	 : 	.. 

S) 	• . 	 • 	• • 211.0 • 68 	•  .5 • 37,0 • 28.7 • 72 34 : 206.6  : . 	. 	. . 	• . 	. . 	• 
. 	: 	. . 	• 	. 	 • • . 	 : 

• • 	 • 	 • 	 • 	 • 

R) 

U) 

4.32 

TANTALUM  ORE  MIDDLE  DYKE, TAN GROUP BLATCHFORD  LAIE.  

A171 	: 23 	: 5.5 : 3.4 :  3.3 :  20.4 : 32.6  : 6.25 

TANTALUM ORE T. AND B. GROUP  C.M. 80: S. CO. PROPERTY . 
• 

	

Trench : 	. . 	. 

	

. 	. . 	. . 	. . 	• 
4 	: 12.5 : 0.1 : 0,2  :  0.2  :  0.2 : 0.7 : 

• . 	 . 

	

. 	: 	. 	: 	. 	: 	: 

	

.  Trench : 	• . 	. 

	

. 	• . 	• . 	• . 	: 
5 	: 11.0 : 0.5 :  0.1 :  1.2  :  0.1 : 1.9 : 

• • 	 a 	 • 	 • 	 m 

ello• 

0.26 

0,76 



- Page 8

RF3ULTS OF CHWAïCAL AND PHY,'^I CAL TESTS :

PECGROUP9 RO :S LAKE.

Saviple 48/1., -20-a35 Mesh Concentrate -

This aoncentrate (86,0 grams) as received was probably

the purest so far examined, being at least free from steel,

solder, etc., and with relatively little gangue, A test for

cassiterite by reduction in a zinc dish did not reveal a sir..gle

grain of easaiterite.

Specific gravity of Sample 48/1, -20+35 mesh as

received,is 70632(0) at 21.32° Co

After picking over, under the binocular microscope,,

the same concentrate gave specific gravity 7a656(2) at 21,27° C.

Sample 48171 -20+Z5 Mesh Concentrate -

51.2 graine as received gave specific gravity of

70598(1) at 22060° C.

These were the main concentrates of the Peg Group by

iweight •

A weighted average sample of all the 24 concentrates

of the Peg Group was prepared, the small concentrates of frac-

tional gram weight and up to 2 or 3 grams being combined for

this purpoaeq This sample was ground and analysed, with the

following results:

Pei, cent^..r..,..:._....

(Ta. Cb );, 05 -
Ti02
PO O
FM0
'Snfr2Z
T, 03
Ineo1.

82 037
1.59

13o91(x)
0,66
oa14(2)

None detQ
0.62 ^gj

ed.

y9o29

1. Includes iron from pyrite and any steel
partiales presento

2. Sn02 not exceeding 0„14 per cent9 possibly
lesso A spectroscopic test showed very
little tin, no tungstena

3, The insoluble does not represent quite the
total, amount of gangue minerals present as
feldspar and mica are more or less completely
decomposed by the fusions,, and only their
constituent silica may appear in the insolubleo

A-

,
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(Results of ahamical and Physical Tests, conttd) - 

BORE---- GRour SPROUL LAKE. ---- 

Tantalite concentrate .20+35 mesh, weight 14,1420 
t■•■••• ..a*■•■• merwore ■•••olam: munw■Mer110.••• 

grira699  ti rod half for specific gravity 6.609 at 20 345 e  

as  received. 	 - 

This concentrate showed  a  considerable amount of 

impurities, plenty of email grains  of quartz and  feldspar, a 

little mica, steel particles,  and  little metal balls about 

1/3 zrm.  in  diameter and bun-ehapod rolls  of e soft, more or 

lese corroded metal, possibly .solder. Kany tantalite grains 

have attached. quartz  or  feldspar, A very few fluoresrent 

grains were also seen, resemblin echeelite in appeararze. 

None of the little metallic balle  and rells was attached te 

minera], grains, all were free, 

Of the  above concentrate,  1,000  grams as received 

was reduced in a  zinc dish to identify cassiterite. A count 

gave 31.20 per  cent and a weighing, 29.10 per cent cassiterite, 

As the material appoared to be probably unacceptnble 

for a tantalum ore, no further work was done, 

TAN  GROUP, BLeTCEPORD 

semple  era, -20+35 mesh tantalite concentrate.  - - 	 

Grains of quartz, feldspar and pyrite were present and a  zinc 

reduction test showed oassiterite present. Tho reduced grains 

collected under the binocular microscope from 0.5000 gram of 

sample, as  received, gave 11,6 por cent cassiterite by weight. 

However, not all the grains  weighed were caesiterite and, on 

the  other hand )  caesiterite intergrown with tantalite  ta 

probably not reduced -melees the cassiterite happens to actually 

touch the zinc, The eassiterite occurs  in  the concentratee 

both  as minute crystals and as  intergrowtha with  the tantalite, 

Some  of the tinj crystals 9re quite perfectly formed, They 
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(Results of Chemical and Physical Tests, cont 2 d) - 

appear to be Identical in habit with those from Stoneham .  Me. ;  

represented by Figure 1, page 234 e  Dana, with pyramidal faces 

s(111) and 0(101). Those seen were about mm0 in diameter. 

The minus 05 mesh concentrate, weieat 20.4 g ranis, 

 which is the main ono in  tais  lot, was also tested for tin 

and showed a considerable quantity, 

The specific gravity of Sample A171, -20+35 mesh, 

tantalite concentrate as received ;  using the whole lot of  5.5 

grams, was 7.055(2) at 19.65 °  C. 

After picking out, under the binocular microscope, 

reduced cassiterite, gangue, pyrite, and  all grains showing 

attached or intergrown cassiterite, the specific gravity of 

the 0.73 gram thus obtained was 7.31(8) at 10,75° C, Evidently 

the casalterite compensated for some of the lighter impurities 

present. 

Specific gravity of 7,3 would indicate a Ta205 

content of around 70 per cent  for iron tantalite. 

•••■.••■■••...worn 

CONCLUSIONS: 

The investigation disclosea that the ore lends itself 

to gravity concentration of the heavy minerals present 0  easel-

terite is present in sono of the tantalite concentrates and is 

net  amenab/e to mechanical separation from tantalite; thus, it 

was included in the tantalite concentrate, 

000000 00000 
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