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RARE-ELEMENT MINERALS IN PEGMATITES,
W

YELLOWKNIFE-BEAULIEU AREA, NORTHWEST TERRITORIES

{LRY
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e INTRODUCTIoi\r

Pegmatlte dykes, sills, and stocks carrylng tantalum, colum-
bium, lithium, beryllium end’ tin minerals are widespread in Yellowknife=
Beaulieu reglon. The aree throughout which they are common probably

----------

such minerels. Although some of the tantalum.and lithium deposits so far
found mey rank with the best known elsewhere, it seems improbable that the
posits in the area., Accordingly, this report is designed primarily to
assist prospectors in the devection and evaluatlon of pegmatites carrying
rare-element minerals. It'is based mainly on the examination of nearly
five hundred pegmatite bodies by the Geological Survey during the field
season of 1943; this program could not have been carried out effectively
without information concerning previous discoveries freely supplied by
prospectors and compenies active in the area . .-- particularly by W. L.
McDonald and G. DeStaffany of Yellowknife, and by Consolidated Mining and
Smelting Company of Caneda, Limited. Capable field assistance was rendered
by Messrs. Y. O. Fortier, W. R. Sproul, J. A. Woodard, D. B. McDougall, and
J. Re Saunders.

Yellowknife-Beaulieu area camprises about 5,000 square miles on
the north side of Great Slave Iake, 600 miles north of railhead at Water-
ways, Alberta. It may be reached in season by boat or by aircraft on
floats or skis. Current freight rates by boat between Yellowknife and .
Waterways are $1.75 to $1.90 per hundredweight. Air freight is at 40 cents
a pound. Aircraft based at Yellowknife and capable of carrying payloads of
from 1,000 to 1,500 pounds may be chartered at from 65 to 85 cents a mile;
the abundance of lakes in the region permit landing almost anywhere. All
these rates may not apply to large shipments. Gold to a value of about
$14,000,000 has been recovered from the aree since production started late
in 1938. At one time five properties were operating (Con-Rycon, Negus,
Ptarmigen, Thompson-Lundmark, and Ruth; See Figure 1), but within the past
year or so shortage in labour has stopped production at all except the
Negus mine. OQOperating costs exclusive. of depreciation lie within the range
of $10 to $20 per ton milled., In addition, small mills have ocerated at
various times on other properties, including Ingrahem, Tungste. Developers,
Goodrock, and Norma. Practically all prospecting has been for gold alone,
except that since 1940 considerable search has been made for tungsten.
Prior to 1943 about fifty intrusions of rare~element-bearing pegmatite had
been found in the area, Of nearly 500 examined in 1943, tentalum-columbium
wes found in 100, lithium in 30, beryllium in 228, and tin in 22, It .
should be stressed that many of these pegmatite bodies could not be closely
prospected and that altogether they represent only about 1 per cent of the
pegmatites in the region; consequently, the rare-element possibilities
should not be gauged on the basis of the described deposits.

GEOLOGY >

1 this summary account may be supplemented by marginal notes on Geological
Survey Maps 5814 (Beaulieu River Area, 1941) and 70% (Yellowknife Bay Ares,
1942) cbtainable fram the Bureau of Geology and Topography, Department of
Mines and Resources, Ottawa.
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~The area-is underlain wholly by rocks of Precambrian agée and:is -
character;zed by & high.proportion (perhaps 50 te 75 per cent) of ex=
posed-bédrock. The oldest: known rocks are volcanic and sedimentary for=-
me.tions of the:Yellowknife group (Archaean). The sedimentary members may
be divided into relatively:unaltered greywacke and -slate, on the one hand,
and their-altered derivatives, nodular quartz-mica schist and sedimentary
gneiss, on the other;. these are known locally as "cool" and "hot" sediments
respectively. As is implied by these terms, the "hot" sediments surround
bodies of intrusive granitic rocks and grade outwards into "cool! areas.
Different ages of granitic: intrusions have ‘long been suspected in the area
and two are now definitely known to be present. The older is a grano-
diorite containing notable amounts of .biotite or hornblende or both of
these minerals., The younger is mainly a muscovite-biotite granite with
tourmaline~-bearing pegmatitic phases, . In.areas around bodies of the
younger granite, pegmetite dykes and sills are much more common and the
"hot" zone. is much wider :than around the older granodiorite. A large area
of "hot' rsediments around.Buckham lake suggests that the few stocks of
younger granite present, are’offshoats  from an underlying, extensive,
younger :gyanite batholith.: The rare-element pegmatites of the region are
all thought to be related to,the younger granite, as are tourmaline-
bearing gold-quartz veins such as those at Thompson~Iundmark mine. Diabase,
dykes cut 2ll the above~mentioned rocks. Numerous faiilts trend north .to
northwest up Yellowknife River Valley. Rocks on the east side of each
fault.have been.shifted relatively: northwerds for distances up-to 5 miles.
Many of the bedrock structures can be identified moreireadily on air photo-
graphs than on the ground. In addition, in areas underlain by sedimentary
rocks cut by pegmatite bodieg,:;a vertical -air phobograph-will frequently
serve as a detalled geolOglcal mapl.
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1 Vertical air photOgraphs are available for part of the .area only. They
mey be obtained from thé’‘Ghief, Bureau of Geodlogy ‘and - Topography, Dept.

of Mines end Resources, Ottawa. Accompanying the application should be

8 sketch map showing the area for which photographs-areé requir d, and a
money order payable to the Recelver General of Camnda covering the cost.
For verticel photégrephs the cost averejgés about 30' cénts “per squire mile,
If these aré hot available dhd oblique photogfaphs (which cost less) have
to be substitute&‘ the balance will be refunded. All the Yellowknife-
Beaulieu -area -i's ‘¢overed ‘with “oblique photographs, which are less useful
than the vértieals- butfare §%i1ll of comsiderable help.zn prospecting.
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| PEGMATTTES
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Pegmatltes carrylng rare-elcment'mlnerals aré most - cammon in the -
“"hot" sediments around bodies of younger granlte. ‘Some occur wmthln the
border phuses of suéh bOdleS, they have also’been found’ cuttlng older .
granodiorite ‘bétween Ross ‘4nd Redout Lakes.‘ So far as is kunown they do
not occur within the Mcool" Sediments. Most of them areé tabular- shaped
dykes or sills but same irregular bodies may;be ﬁermed stocks.

“The pegmatlte 1ntru51onu consist chiéfly of plnk, whlte, and grey
feldspar, milky ‘quartz, &nd honey-yellow to colourless muscovite. The -
feldspar includes both microcline and cleavelandite, the-latter a radiating,
platy veriety of albite. Other minerals identified are beryl, spodumene,
amblygonite, llthlophlllte, petalite, lepldolrbe, cassfcerlte, tantalite~
columbite, tourmaline (includlng black, blue-green, and red varleties),
garnet, gahnite (zinc spinel), graphite, lazulite, hornblende, fluorite,
scheelite, molybdenlte, arsenopyrite, pyrlte, and ilménite. Most of these
minerals have a wide distribution, but a few- have been found in one or two
pegmatites only. -The -identities of several other minerals have not yet
been established. 'Mlnerals were identified in the field by means of blowe
pipe, chemical, and spec1f1c gravity tests, supplemented by more camplete
investigations in Ottawa by H. V. Ellsworth of the Mineralogical Section
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of the Geological Survey., In view of the haste with which most ef the
pegmatites were examined in the field, other rare-element minerals may
have been:overlooked. At present, however, the only minerals of posgible
economic: interest seem to be those containing tantnlum, columbium,
lithium, beryllium, and tin. The particular varieties of minernls
carrying these elements in Yellowknife-Beaulieu pegmatites are described
in orderto essist in their identification by prospectors.

PR ‘. ) R

DESCRIPTIONS OF RARE-ELEMENT MINERALS

MINERALS CONTAINING TANTALUM‘AND'COLUMBIUM

Tantelite-columbite

Composition: (Fe,Mn)0.(Ta,Cb)p05 All gradations are possible
between ferrotantalite (FeO.TagOp), mangantantalite
(Mn0.Tep05), ferrocolumbite (Fe0.Cb205), and
.mangencolumbite (MnO.Cb205); small amounts of tin
and titanium may be present.

Hardness: 6 to 7.

Speeific Gravity: 6.2 to 8.2 (in€§é;siﬁg with content of tantalum
and iron).

Lustre: sub-metallic to metallic; opaque.

Colour: steel-grey (columbite) to purple-black (tantali;es.
Colour of powdered mineral: dark brown tobb}aok.

Cleavage: one good. ' .

Habit: well-formed crystals -=- a high tantolum content is

' commonly associated with bloeky, more or less
equidimensional crystals, whereas high-columbium
varieties seem to be characterized by thin, platy
" forms, The largest crystal of tantalite observed

mmm— - .was in. Dyke (1), Ross lake area (See Figure 2),

and measures 2 inches square by several inches

10115 .

Minerals in Yellowknife-Beaulieu pegmatites that are most easily
confused with tantalite-columbite include tourmnlirie &nd black alteration
products of spodumene and lithiophilite, but all these give a white to
grey powder and hnve specific gravities only about half that of tantalite~
columbite. Cassiterite also resembles tantalite-columbite, but can be
distinguished by the lighter colour of its powder, and by its reaction
with zino and hydrochloric acid (%gg under Tin). In some pegmatite
bodies, black minerals are present in such tiny grains that ordimary field
tests cannot be used; tantalite-columbite should be suspected in the ocase
of those grains that are haloed by dark red feldspar; the haloes commonly
extend less than a millimetre outwards from such grains.

Tantalite-columbite is & mineral of widely varying composition.
As varieties rich in tantalum may command up to ten times the price.of
columbite ores, the worth of a tantalite-columbite deposit cannot be
estimated until the average composition of the mineral present is known.
Accurate chemical analysis of teantalite~-columbite is & most difficult
task and quite beyond the capabilities of most assayers, In consequence,
producers of the mineral may have to rely on determinations made by the
purchaser. However, the specificgravity of tantalite-columbite increases
with the tantalum content, as is shown in Table-I. Thus, if the specific
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gravity of the mineral is measured, its approximate composition can be
determined by reference to the table.

D

®
Table 1

Relation of Specific Gravity to Composition in Tantalite-Colunbite

£
Prepared by He. V. Ellsworth, Geological Survey. The apparent

discrepancies in the relationship may be due to the presence of gangue,

veriations in the iron and manganese content, or to other factors.,

‘Specific Tag05  Cby0s  Fe0  MnO  Impurities Total
determined
Gravity % x. % % % .
54259 0.83 76,64  6.95 10,25 5.09 —
54262 0.83 - 76.26  7.65 11.29 4,19 100,22
5.2726  11.33 63,77 11.38 8.79 4.37(incl.
1.50 Ti0p) 99.64
5.32 . 5.26 72,37 165,04 5,97 1.25. 99.89
5.32 . B.8T-  T1.38 15,86  5.33 1.48 100 .04
5-583 2.74 75 045 11'32 9070 1096 -
5,395 D emem 77.97  17.33  3.28 1.34° 99,92
5,396 19.72 62.80 11.16 2.85 1.28 97.81
5452 12.60 64.60 15.00  7.30 0440°8n0,  99.90
5.65 '17.86 60.59 14.82 4.73 1,93 99.93
5.65 ©9.22 68.99 16.80 3.65  1.61(Sn0.+
w03§ 100,27
5.661  .22.12 56448 8,07 12.45 0.71 99.83
5473 18.95 60.95 12,86 7.07 —— 99.83
5.73 .. .19.44 60446 12,95 7.00 “-——- 99.85
5.74 - .16.25 62.64 13,06 6.11 2424 (inel.
: ' 1.01 W0z) 100,30
5.75 " 22.79 56,43 15.82 2.39 2.68(incl.
R _ 1.07 Woz) 100.11
5.780 . 19.71 80.52 12.64  7.51 0.09 100,47
5,804 18.93 61.72 11.21 8.67 0.25 100.78
1 1 ) :
5.890 °  18.20 54,097 11421  7.07 . 0u3l... ..  90.88
-

Possibly as much as 28%20~per cent Ta,0g or 64.09 per cent Cbzo5
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Calciotantelite from Wodgina

Specific Ta,0g Cb,0g Fe0 MnO Impurities Total
' determined
Gravity % % % % % %
54901 23,453 57.32 6.29 13.55 0.09 100.68
. 1
"6.04 73.83 6444 8442  1.39 7.78 Ca0, 99,75
: 0.62 Mg0,
0.54 TiOp,
0.72 SnOZ,
6.082 42,15. 40.21 16,00 1407 0.18 99,61
64151 28,55 51.53  13.54  4.55 2,02 100.19
84170 34,27 47,22  1.89 16425 0.32 99.95
6.181 34 .04 47,05 11,15  7.80 0430 100.34
6.211 23,97 49,56 9.86 11.98 3.92 (inel. 99,29
2.17 Sn0O »
0.96 w05§
6.232 40.19 41.69 9.88 8,70 0.11 100,57
6.245 35,14 46,59  7.44  10.94 . 0.18 100,29
6.26 30,58 - 48.87  15.70  2.95 1.45 (incl. 99.56
0.91 Wog
6.311 49.64 '29.27 13,77 ° 2.88 3.24 (incl. 98.80
2,49 Sn0pT"
WO, )
64373 44.87 37.29  6.87 11,02 0.09 100,14
6.376 41.14 40,37 B.28 9,09 1.0 99.89
6.393 44,55 37.91 6.70 11.05 0.09 100.30
' 8.445 42,09 40,28 6.70 11,23 0.19 100449 .
64469 44,48 37.28 9.29  8.68 0.16 99,89
6.515 42,96 39.94 8.59  8.82 0.01 100,31
6 565 42,92 40,07 9.73  T.24 0.20 100,16
6459 52,29 30.16 0.43 15,58 0437 98.8%
6592 57.60 24,40  14.46  2.55 1,14 100,16
6.612 47,11 35.11 8.37 9426 0.35 200,20,
6,707 52449 31.31 6,10 10,71 0.09 100,70
6,750 53.28 29.78 6.11 10,40 0.13 99,70 .
T




Specific Tapls Cbp0s Fe0 ¥nO Impurities  Total
Gravity - . determined
- % %. % % % %
6484 56.90 26.81  10.05 5488  mmm- 99464
6.88 59.92 23,63 12,86 3.06 0.34 99,81
7.03 65.60 10.88 17.42 6,10 Sn0p 100,00
7.03 68,65 15.11 1.63 14,15 1,03 inc.  100.64
: " 0440 TiO,
7409 69.95 14,47 2.68  12.54 0,36 SnCp  100.00
7,232 63.58 '19.24 . 9.19  5.97 1.93 99.91
74272 69,97 . 12.26 14 .83 2.92 Sn0p 100,00
7.277 70,53  13.14 14,30 1.20  0.82 Sn0p  99.99
74301 79.81,  4.47 1.17  13.88  1.00 100.33
74314 68,15 11.15 . 15.32  2.61 .2.97 100,22
g, o RN S ¥ '
7.36 70.49  7.63  1.3¢  10.87 .89 inc., .
8.9 Bn0p  100.22
74384 76,34  7.5¢ 13,90 1.42  0.70 Sn0,  99.90
7.72 79,01  --== . . 8435  12.13 0.39 Sn0p . 99.86
7.74 80.61  2.50  10.89 ~  5.78 2,70 inc.
' : 0.71 TiGy  100.48
7.773 78.20  6.23  14.00 0.81 0.68'Sn0,  99.92
7478 83.39  1.46  11.13 ' 2.64 0.34 Tio,  98.99
03 Sn0.2
74789 78.35  6.24 14,05  1.14 0.58 100.36
8.200 82.25 3,57 . 12.67 1.33 0,32 100.12
.. MINERALS CONTAINING LITHIUM
‘ Spoduniens
Composition: Liy0.A150z,45103, theoretically equivalent
. ‘ . to a content of 8.4 per cent lithium oxide;
most varieties carry only 4 tb6 7 per cent.
Hardness: 6 to 7.
T

Jemubi River Valley, Uganda Imp. Inst. analysis




o
Speoi.fi.c gravlty 3.1 to 3.2.

Lustre- pearly on cleavage faces, translucent.

Colour: light grey to greenish grey (apparently easily
altered to a yellow, very fine-grained
- : micaceous aggregate that retains.the long
prismetic outline of spodumene, or to a
dark green to nearly black product that
retains both the outline and cleavages of
spodumene) « ) ‘

Colour of powder: white.
Cleavage: thres good, all parallel to the length.

Hebit: long, prismatic crystals; the largest seen are in the
' " McDonald pegmatite where several orystals -
exceed 10 feet in length end range to more
" than 2 feet in thickness.

The only minerals that resémble spodumené in the ‘Yellowknife=*
Beaulieu pegmatites are coarsely crystalline grey feldspar and amblygo~
nite, The former is relatively rdare (most feldspar is pink to cream !
coloured) end shows three cleavages at about right angles to each other,
resulting in cubic or obldng shapes, wheress spodumene commonly breaks '*:
into long splintery forms not commonly charscterized by faces at right
angles. Amblygonite has d distinctive chalky appesrance on the weathered
surface and is in more or less equidimensional orystals as contrasted
with the markedly elongated crystals of spodumene.

- -~

Amblzgonite‘ : Co .

Composition: Al203.P205.2LiF, dorresponding to & theoretical - -
content of 10.1 per cent lithium oxide; most
varieties carry about 9 per cent. -

Hardnesa: 6. .

-
[ I .

Specific gravity: 3 to 3.l

Lustre: greasy on some feces, pearly on others; translucent.
Colour of powder: white.
Cleavege: o good, at about 75 degrees; -

Habit: more or less equidimensional crystals and aggregates;
the largest observed are 'in the Moose dyke where
aggregates exposed on the glaciated surface
measure nearly 3 feet in diemeter.

Spodumene is the only'mlneral apt to be confused with amblygo=
nite; the chalky weathered surface end cleavage ‘angle are diagnostic of
the latter,

Lithiophilite

Cqmposition, leo zoun,Fe)o.ons, equivalent to i a lithlum
oxlde content of about 9 per cent.

Hardness: 4 to 5 (can be scratched easily with e knife)
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Specific gravity: about 3,5
Lustre: resinous; translucent when not altered.

Colour: yellowebrown in fresh specimens; elters readily to
& dark brown to purple-black.

Colour of powder: 1light brownish grey to white.
Cleavege: three, good.

Habit: irregularly shaped aggregates; in the Prelude lake
' pegmatites these are up to a foot across.

Some weathered crystals coated with manganese stain resemble

cassiterite and tantalite, but are distinguished by their much lower
speocific gravity.

Petalite and Leplidolite

These minerals carry less than 5 per cent lithium oxide, and
have been identifled 'in one pegmatite each. The scarcity of lithia
mica in pegmatites carrying abundant spodumene.and amblygonite is note-
worthy.

MINERALS CONTAINING BERYLLIUM-

Beryl'

qupoéition- SBeO.A1203.68102, eguivalent to a theoretical
T " . content of 14 per cent beryllium oxide; matural
varieties may carry as little as.1l per cent.

Herdness: 7.5 to 8 (scratches glass readily)e.
Spacific gravity: ~about 2y Fy wrmm o e
Tustre: vitreous; translucent.

. Colour: various shades of green to white; also light blue and
.golden yellow. :

Colour of powder: white.
Cleavage: poor or absent.

Habit: commonly in distinct six-sided prismatic cryatals;
occasionally barrel-shaped, that is, thicker
n the middle than at elther end.

) The. white varlety resembles quertz but in most places shows
sharp hexagonal orystal boundaries, whereas practically all the quartz
in Yellowknife+Beaulieu pegmatites is massive with irregular outlines.
The largest beryl seen is in a dyke near Blaisdell Lake where a basal
section of two intergrown crystals measures 12 by 18 inches.
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_ MINERALS CONTAINING TIN . : . -

Cassiterite o

.. . R
L e ) ¢ ‘..‘, A -
s .

Composition:' Snoz, equlvalent t0 78.6 per cent tin.
Hardness: 6 (can just be strabined W1th e knife).

Specific gravity: 7.
~Lustre: 'adéméntlné,'élmost 0paqu€ té transluéent with red-
w3 brown internal reflections (resembles the "black
Jack" variety of sphalerlte)

Colour: - dark brown to hlack.
Colour of powder: grey to light brown.

Cleavage: one good«(not'common in ééésiterite elsewhere).
. " Habit: more or less equ1d1m6n310nal aggregates, the largest
ciEa : -: seen measure about & cubic inch and are 'in the
e ' Sproul Lake dykes. :

All cassiterite recognized so far in Yellowknife-Beaulieu area
is brown-black and closely resembles tantalite-columbite. The colour of
the powdered mineral is usually sufficient to distinguish the two minerals,
that of cassiterite being much lighter than the dark brown to purple-black
powder of tantalite~columbite. The best diagnostic test for cassiterite
is obtained by placing the suspected minerel in contact with zinc and
covering this with hydroohlorlc acid, Within a few minutes cassiterite
will beceme coated with a dull ‘grey film. of metalllc tin, which becomes
bright:on being rubbed.

TREA TMENT AND DISPOSAL OF TANTALUM-COLUMBIUM, LITHIUM,

BERYLLIUM, AND TIN ORES

Informetion concerning methods of mllllng and concentrating
rare-element minerals may be obtained from the Bureau-of Mines, Depart-
ment of Mines and Resources, Ottawa. Current prices -and lists of possible
buyers of such concentrates may be had on appliocation to this Bureau, or
to the Metals Controller, Department of Munitions and Supply, Ottawa.

DESCRIPTIONS OF DEPOSITS

ROSS LAKE.AREA

Peg. Jole. and Other Groups

In 1943, during the geOIOglcal mappmng of 8 granodiorlte ares
east of Upper Ross Iake (45 miles northeast of yellowkmife), seversl
hundred pegmatite dykes were found, in sixty of which a preliminary -
extmination disclosed tantalite-columbite. The pegmatite bodies range to
more than 500 feet in lehgth and 40 feet in width, and traverse grano-
diorite cut by diorite dykes (See figure 2) that strike northwest and dip
steeply east. They commonly trend southwest, dip about 50 degrees to the
southeast, and are offshoots from & pegmatitic granite bedy that surrounds
Redout ILake. This body is at least 5 miles in diameter and may exte
east and southeast for 15 miles to join with a younger granite salient
north of Consolation leake. So far a&s is known, prospecting for rare-element
minerals around this mass has been limited to about 10 square miles between
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Upper Ross and Redout Iakes. ~Within this area, & prelimimary examinae
tion indicates & rude zoning in the pegmatites extending outward from
the younger granite body. Those nearest to it contain considerable
graphic granite and few rare-element minerals other than beryl. The
pegmatite intrusions lying between 1 and 2 miles from the granite con-
tain most of the rare-element minerals, including the best tantalite~
columbite concentrations seen. Beyond this, spodumene and, in one

dyke, petalite, become prominent, but the content of beryl and tentalite-
columbite diminishes., The deseription given below applies to pegmatites
in' the zone lying between 1 and 2 miles out from the main granite body.

Most of the area shown in Figure 2 is contained in the Peg
group of four claims owned by J.R.. Saunders of Yellowknife, N.W.T. Ad=-
joining these on the east and south are the Jol claims staked on behalf
of Radium Luminous Industries, Limited. Other cleims are reported to
have been staked in the vicinity.

The pegmatite bodies consist largely of feldspar, quartz, and
muscovite in irregular mixtures and intergrowths.. Few of the .dykes show
any marked banding parallel to the walls, although quartz is quite common
as a band or as discomriécted lenses along and near the centre of a dyke,
The feldspar includes both microcline~perthite and albite. The former is
in erystels up to more than a foot across, in part showing ragged, partly
replaced borders. Albite is in smaller aggregates, some of which exhibit
the ‘radiating lamellar habit of cleavelandite. Rare-element minerals
identified with.reasomable certainty include (in about their order of
relative abundance) beryl, tantalite-columbite, tourmaline, llthlophlllte,
end’ lazullte.

" Tantalite-columbite occurs in blocky erystals up to 2 inches
square and several inches long (Dyke 'l, Figure 2), and in plates up %o
2 inches by 4 inches (Dyke '2; Figure 2). It occurs characteristically
within albite near quartz lenses, but wes found in each of perthite,
quartz, muscovite, and-beryl.. It appears to be most common in the
medial and upper parts of the dykes. Some dykes only 4 inches across -
contain tantalite- columbite. Specific gravity determinations on samples
of the mineral from various dykes shown in Flgure 2 are given in Table II,

Table Ii

Specific Gravity of Tantelite~Columbite from Ross lake Area

No. Sp. Gr. Dyke

1 742 (2) No. 1.

2.... 7.6 () ‘ Noo 4+

3 © 7422 (b) " 150 feet'north&est of No. 4.

4 . 7.52 ~ (b) " 250 feet northwest of No« 4,

5- ' 780 -(b) No. '4; fractically free from gangue.

6 1 T.87 (b) . . . No. 4; almost entlrely free from gengue;

preliminary ¢hemical tests
showed 1,5 per cent MnO, Ti not
‘high, Cb doubtful, Sb and Bi
nil.
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No. Sp. Gr. S Dyke

7 7.6320 ‘ (®) = No. 1; coarse concentrate from bulk
' ' sample A as received.
8 7.6562 (e) No. 1; coarse concentrate from bulk
semple A after partial removal
of some of the gangue impurities;
chemical test showed 1., tin.
9 7.5981 (c) . No. 1; coarse concentrate from bulk

sample F &s received.

(a) Measured in field on Westphal balance by Y. O. Fortier.
(b) Measured on Joly balance by H. V. Ellsworth.
(¢) Measured in fused silica pyknometer by H. V. Ellsworth.

.

These specific gravities correspond to tantalites elsewhere
that carry from 63 per cent to more than 80 per cent Ta,05. (See Table I).
* Two samples of tantalite-columbite from the Ross lake area, sent by J. Ra
Saunders to the Office of Economic Werfare, thhington, Us Se. A., were
forwarded to the Fansteel Metallurgieal Corporation, North Chicago, Ill-
inois, who reported "...the massive appearing mineral was found to con-
tein from 68 per cent to 76 per cent Ta,05, while the tabular mineral was

2:* ] LTl
found to contain only 14 per cent Te,05 and is undoubtedly columbité."l

1 personal communication from J. R. Saunders.

" Apparently both high-tantalum and high-columbium varieties occur in the
Ross lake dykes, but, in view of the results presented in Table I1I, high=-
graede tantalite must be much the more common.

Preliminary field exemination of the dykes shown in Figure 2
suggested that those numbered 1 to 4, inclusive, carry the most tantelite-
columbite. Time and equipment available pérmitted sampling No. 1 dyke
only.. The. samples represent material obtained from shallow blasts located
at those places where minimum drilling was required; at the same time an
endeavour was made to distribute the sampled areas so as to include both
the borders and medial parts of the dyke and to avoid those places where
tantalite-columbite concentrations were. seen on the exposed surface (See
Figure 2). The samples were treated at the Ore Dressing and Metallurgical
Iaboratories, Department of Mines and Resources, Ottawa.

"The method used was to crush the sample to pass & 20-mesh
screen. The ore was screened on 35- 48- and 65-mesh screens....
Each of the » 65 mesh products was then concentrated on a Wilfley
table separately. A rougher concentrate was obtained which wes
recleaned. The middling and tailing were then reground to pass
a 65-mesh screen and combined with the original -65 mesh ore.
This ~-65 mesh fraction was then tabled. Four concentrates were
thus obteined from eech sample."l

1 "1n¥erim Repott on Tin and Tantalum Ore from the Ross Iake Area, North-
west Territories", Investigation No. 1565, Report of the Ore Dressing
and Metallurgical Iaboratories, Ottawa; . 5, January 6, 1944,
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Table III

‘Concentration Tests on Tantalite-Columbite Oré, Ross Lake Area

B i
P . PR

===
‘ Welght ‘ Weight of caoncentrate :Caloulated waight
Sample in in grams : of concentrate
;pounds: ~20+35:-35+48:~48+65: -65 :Total : recovered per ton
. ' : ! : : : of ore, in pounds
A 29 ) 86.0 ; 41,0 : 23,8 ; 54,0 : 204.8 ; 31.14
‘B i 22 0.4z 0.3 : 0.3 : 2.2 3.2 3 0,64
C : 22 0,3 ¢ 043 : 044 : 0.8 1.8 ; 0.36
D ¢ 22 4,7 ¢ 340 : 2.3 5 7.9 : 17,9 : 3.59
E s 22 2el ¢ 05 & 0.8 : 244 5.8 : 1,16
P 3 53,2 : 19.5 : 18.0 : 51.2 : 141.9 : 17.88
- Mean : 9,13

Pegmatites are noted for the erratic distribution of their
mineral constituents, and No. 1 dyke .is no exception. Sample F was taken
nearly 5 feet from any- tantalite-columbite visible on the surface, yet
the heavy coneentrate represents nearly 1 per cent of the head sample, and
a speclflo gra71ty teét shows that the concentrate, .in the coarse fraction
‘at least, is almost wholly tantallte~columb¢te (See 9, Table II) Con~
versely, sample B was taken at a place where taﬁEE-ite-columblte was ex-
posed yet carries only 0.03 per cent recoverable heavy concentrate. If
the arithmetic mean of all the samples be accepted, the shoot will carry

rn9.13 .pounds reéoverable concentrate per ton for 4*length of 65 feet and
an average width of 7 feet. (equlvalent to about 6 feet true width at a dip
of .55 degrees).  Such & shoot would contain about 38 tons of rock and 350
pounds of recoverable concentrate per vertlcal -foot.

A welghted average semple from all the Awenty-four fractlons in
the concentrate was prepared and analyzed 1, ;

By H:,V%fﬁllsworth, Geqlogicailgﬁfﬁey.

_Table IV .

' Analysis of Tantalite-Columbite Concentrate, Ross Lake Area

) [ Per cent
(TaCb)p05 - - 82.37
T10, ’ 1489
FeO - | LR R Ay
MnO . - | | 0.66
$n0,, o 2)
WO ) ‘Not detected |

'~ 3 ! .
" Insoluble ’ _ 0.62 i “(3). . C
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Analytical Notes .
(1) Includes iron from pyrite and any steel
particles present. '
(2) Sn0, is possibly less than 0.14 per cent.
A spectroscopic test by F. J. Fraser, Geo-
‘logical Survey, showed a very little tin and
no tungsten.

- (3) The insoluble material 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 ep-
pear.

The abové results, in oonjunction with the high specific gravity
values obtainéd on the concentrate, indicate that concentrate recover-
ed will contain about 75 per cent Tey05 and that it will not contein
sufficient tin and titanium oxides to exceed the 3 per cent commonly
allowable without penalty.

BUCKHAM IAKE ARFA

McDonald Pegmatite (Litd 1 to 4).

. Mr. W. L. McDonald of Yellowknife reportéd to the Geological
Survey in 1940 the discovery of a pegmatite dyke containing abundant large
spodumene orystals. The deposit was exemined on August 28 and 29, 1943,
and hes since been staked by Mr. McDonald on.behalf of Frobisher Ex-. .

ploration Compeny, Limited. -~ .

_ The McDonnld pegmetite lies 3% miles' due west from & point on

_the west shore of Buckham lake, 3 miles from its north end, and about &0
‘miles slightly south of east from Yellowknife. A winter road from Ruth
mine, 13 miles to the northeast, extends southwesterly from. Buckham Lake
about 20 miles to Francois Bay, where there are a dock 'and waerehouse.
(See Figure 1) Smell aircraft might be able to.land on lakes lying 2
miles west or a mile north of the deposit. Sy S i

... ..The pegmatite body strikes north 80 degrees west, has an '
average dip of 60 degrees to the south, and is apparently conformable
with bedding in the enclosing nodular greywacke of the Yellowknife group.
-.Its.outerop-is nearly 400 feet long and 12 to 56 feet wide with a true
average width for this length of about 25 feet (See Figure 3). At both
ends the pegmatite body passes beneath drift tha® extends for 100 feet or
more in either direction along the strike. No other pegmetite outerops
were seen. . 7 . Yo n

. v
B

Sections across the McDonnld pegmatite show four main mineral
zones, of which the two central ones are spodumene~bearing. Along either
edge is & band consisting of quartz, feldspar, and light yellow muscovite
in ebout equal proportions and with crystals uniformly about an inch
across. The band along the footwall side is up to 3 feet wide, whereas
that along the hangingwall is up to 8 feet. These pass gradationally into
& spodumene-rich central section that may be divided into upper and lower
parts of about equal width. In the upper (southern) half, the quartz and
feldspar (mainly pink cleavelandite) occur commonly in discrete masses up
to several feet across. Very little mica is present with these minerals,
but- "books" up to 6 inches scross end 3 inches thick of golden yellow
muscovite occur at intervals along and near the upper contect with the
even-granular hangingwell zone. The lower (northern) half of the spodumene-
rich section consists of intergrown quartsz, cleavelandite, and a little
muscovite up to several inches across. The crystal aggregates become
smaller’and the proportion of mica increases towards the footwall.
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: Beryl, amblygonite, and lithiophilite occur in the upper half
of the central zone but together aggregate less thin 1 per cent.

These differences in mineral content and grain size between
the upper and lower halves of the central zone are not displayed by the
spodumene. Both parts contain about 30 per cent spodumene by weight,
‘and the orystels (which are commonly elongated at about right angles to
the walls) are equally large in each. Just north of the 50-foot picket
(See Figure 3) a crystal face of spodumene is exposed for & length of
9.7 feet and is up to 0,75 foot wide., Immediately south of the same
picket another face measures 8 feet by 2.3 feet., Between the 250- and
300-foot pickets numerous large crystals extend to within a foot or two
of either wall; the largest crystal face measures 10.7 feet by 1 foot,
- About twenty other spodumene crystels in both halves of the central zone
approach these dimensions; from these upper limits the crystals range in
size to some that are only about an inch across. By far the greater pro-
portion of the spodumene is in crystals more thean a foot long. The mineral
contains less than 5 per cent visible impurities’ (chiefly quartz stringers),
and none of the dull dark green or yellow micaceous alteration products,
common in other spodumene~bearing dykes, is evident. A 5-pound sample of
spodumene ¢hips collected throughout the pegmatite was crushed and divided
in a Jones sampler and amalysed! with the following results:

1 By R. J. C. Fabry, Analyst, Mineralogical Section, Geological Survey.

Table V

Analysis of Composite Spodumene Sample, McDoneld Pegmatite

Per cent
810, - - © - 64,09
: e Al'zo3 , 27.06
S FeO ‘ 1.25
caQ 0.51
MgO 0.27
Li,0 , §.70
Nazo 1.59
K50 - 1 0.15
MnO 0.02
100 .64

Although lichens prevented close search, tantalite-columbite
wa.s found up to within 5 feet of either wall, end at intervals of less
than 10 feet along the outerop. The mineral appears to be more common
and in larger crystals in the upper half of the spodumene-rich cenbral
zone. Three patches were seen containing tantalite-columbite up to 2%
by 1% inches by 1 inch. Elsewhere in the pegmatite body several crystals
averaging about & millimetre across may occur in each square foot through-
out areas up to 50 square feet, as, for example, immediately south of the
picket line between 25 and 45 feet, and between 250 and 270 feet.. The
larger crystals are more or less equidimensional; the smaller ones have
a bladed habit. Most of them occur in cleavelandite. Two of the coarse
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clusters are associated with white beryl, spodumene, and amblygonite;
the other with spodumene alone. Messes of pure quartz and pure cleave-
landite up to several feet across are nearby in all cases. Specific
gravity determinations were made on seven of the larger crystals of
tantelite-columbite. The results ranged from 6.4 to 7.2535 and averaged
6.76. Most of the crystals conteined some gangue.

The spodumene-bearing part of the pegmatite is about 400 feet
long and averages 22 feet wide (about 19 feet true width at an average
dip of 60 degrees). A body this size will contain about 750 tons per
vertical foot. The mineral content of this part of the pegmatite was
obtained by running e series of taped traverses, each 10 to 20 feet long
and aggregating 290 feet, along which the intercepts of the various
minerals were measured. No particular system could be followed in laying
down these traverses, due to irregularities in the surface and in the moss
and lichen cover. However, most of them were taken about parallel to the
walls as most of the spodumene is elongated at about right angles to this
direction; no traverse was measured in which the line followed the elon-
gation of any large spodumene crystal. According to theoryl, the lineal

Fi

1 Holmes, A.s "PefrOgraphic Methods and Caleulatibné";
Thomas Murby and Co., London; pp. 310, 311 (1930). - -

percentage of any mineral thus obtained is equal to the areal or volume
percentage, from which the weight percentage can be calculated. The areal
percentage of spodumene along traverse lines ranged from 6 per cent to 45
per cent and averaged 27 per cent. This is equivalent to 30.7 weight per
cent spodumene.

No close estimate could be made of the tantalite-columbite con-
tent of the entire pegmatite mass. Three areas, totalling 18 square feet,
were found that contain tantalite-columbite aggregates sufficiently coarse
so that areal percentages could be measured. Assuming the mineral to have
an average specific. gravity of 6.8 (See Table V), the pegmatite represented
by the 18 square feet would carry about 1.3 weight per cent of tantalite-
columbite. Probably the rest of the deposit (about 95 per cent) would
carry only & very small fraction of bhis amount, but this will not be known
until lerge-scale bulk sampling is done.

Campbell Pegmatites (Lita 5 and 6)

Pegmatites carrying rare-element minerals were found et the
north end of Buckham lake several years ago by prospectors searching for
gold., Information concerning one of these was cbtained in 1942 from Dr.
Neil Cempbell® They were examined by the Geological Survey on August 27,

2 Geologist, Consolideted Mining and Smelting Company of Canade, Ltd.

1943, and ere now included in mining claims Lite 5 and 6, stakd by We L.
McDomnld on behalf of Frobisher Exploration Compeny, Limited.

Seattered exposures of pegmatite occur within an area extending
southwesterly along the north shore of Buckhem lake for about 2,400 feet,
and inland for less than 200 feet (See Figure 3). The country rock is
noduler greywacke that strikes northeast and dips about 75 degrees north-
west, parallel or nearly so to the pegmatite bodies. Some of the five peg=
matites. deseribed separately below may be parts of the same body.

The northernmost pegmatite is represented by two outerops 50 feet
apart, up to 35 feet in diemeter, and wholly surrounded by drift. One
hundred and thirty feet south:across the bedding a second sill begins in
nodular greywacke and can be traced 250 feet southwest to where it ends in
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drift; in this distance it is up to 30 feet wide and averages 15 feet.
Five hundred and fifty feot southwest aoross drift & third sill out-
crops at 1ntervals for a length of about 200 feet; it has an average
width of 4~'feet. Parallel to this, and 150 feet to the southeast, a
fourth sill lies along the lake shore for 150 feet and averages 5 feet
in width. About 900 feet farther southwest e £ifth pegmatite body has
an exposed length of 350 feet and is up to 50 feet wide, but tapers to
about 10 feet at either. end where it passes beneath drift.

The pegmatite bodies all carry about 50 per cent cleavelandite,
20 per cent quartz, 5 per cent mdsoov1te, and variable amounts of coarse
miorocline-perthite. Spodumene occurs in crystals up to nearly 4 feet
long and may oomprise between 15 and 25 per cent of the rock. The dis-
tribution of spodumene is less regular than in the McDonald deposit.
Other rare-element minerals present include amblygonite, lithiophilite,
beryl, lazulite, and tentelite-columbite. In the four northern sills
- the tantalite-columbite occurs as scattered tiny blades up to % inch
long, chiefly within cleavelandlte. In the southernmost pegmatite body
it is present in crystals up to 15 inches by 3 by L/B inch, one of which,
containing some gangue, showed & specific gravity of 6.4 on a Westphal
balance.

BIATCHFORD IAKE ARFA

Buddy end Tan Claims

In 1938 prospectors staked the Jade group of claims on several
gold showings near the east end of Blatchford Lake, 67 miles east-south-
east from Yellowknife. Subsequently, rare-element minerals were found
in four pegmetite sills on the property. In 1942, the Jade group having
reverted to the Crown, the Buddy claim was staked on behelf of Consolidated
Mining and Smelting Company of Canada, Limited; and the Tan group of three
claims was staked in July and August, 1943, on behalf of DeStaffany
Tungsten-Gold Mines, Limited. So far as is known, the Buddy and Ten
holdings include the four pegmatite sills examined by the Geological Survey
on August 16, 21, and 22, 1943.

The northermmost sill (No. 1 on Figure 4) was traced for 265
feet and shows an average width, where exposed, of 5 feet. It strikes
north 20 degrees east, has a vertieal dip, end is parallel to bedding in
the enclosing nodular greywacke. Altered spddumene up to a foot long, and
tantalite-columbite in orystals up to 3/8 inch across, are sparsely and
irregularly distributed. .

Slll XNo. 2 1is exposed at intervals for 225 feet and maintains
a constant width of about 10 feet. It strikes north 20: degrees east, dips .
steeply west, pesses under muskeg and lake to the north, “and to the south .
disappears beneath drift that extends for several hundred feet. Cleave-
landite, quartz, and muscovite, are the common constituents together with
some grey feldspar in crystals up to a foot across, which show & ragged
outline. Spodumene and amblygonite are common in crystals up to 18 and
8 inches long, respectively; the former may constitute about 1:@ per cent
of the sill. A few small aggregates of blue lagzulite are also present.
Tantalite-columbite and cassiterite are comparatively evenly distributed
throughout the pegmatite, even to within ean inch or two of the walls; the
ma jority of freshly broken surfaces show either or both minerals. Tan-
talite~columbite is in tabular crystals up to $ inch long and appears more
abundant than cassiterlte, which is in more or less equidimensional
aggregates up to Z inch across.

Sill No. 3 probably averages 10 feet wide, trends northwesterly
for about 300 feet, and dips about 70 degrees to the northeast (See Figure
4). It is separated by a 15-foot wedge of nodular sedimentary rocks into
a southeastern part, which is almost continuously exposed for 125 feet,
and & northwestern pert, which is exposed at intervals for about 160 :.feet.
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Ten shallow pits have been sunk. in the sill ‘at irregular intervals. The
common minerals: present are cleavelandlte, microcline (in crystals up to

16 by:17 by 12"inches), quartz, and muscovite. Rare-element minerals
includeé spodumene, amblygonite, beryl lithiophilite, lazulite, tantalites=
columbite, and cassiterite. 1In addition, one crystal of pyrite was noted;
graphite 'is common in seams within and bordering the microcline, and
tourmaline-rlch selvages less than an inch thick border the walls of the
sill. There~are‘probab1y other minerals that were not identified. Tontalite-
columbite and cassiterite are rather evenly distributed throughout the
pegmatite; on the average, one crystal or aggregate up to an inch across

of either or both'minerals can be seen per square foot of naturally exposed
surface. The pegmatite m&terlal exposed in the pits does not appear to be
of a higher grade than elsewhere in the sill. A sample weighing 23 pounds,
considered to be representative of.the pegmatite, was obtoined from dumps
et the various ‘pits and was concentrated in Ottawn.. The procedure followed
is the same as that for the Ross lake tantallte.

e

Table VI

Conventraticn Tests on Tantalite Ore, Sill No.3,.Buddy and Ten Claims’

1"Interim Report on Tin and Tantalum Ore from the Ross lake Area, Northe-
west Territories"; Investigation No.1565, Report of the Ore Dressing
and Metallurgical Iaboratories, Ottawa, p.6, (Jamuary 6, 1944).

Weight of head samvle; ----------------------------- 23 r-unds
Weight of conuentrate- : ,
$aBly paB i w==m=5,5 grams
+ =35 “dB8ummmmammnime e 304 "
I 3o -7
’6,5 “““““““““““ 20 o4 b .
Total-==srmmmem o m ccem e e 32.6 grams
Calculated weight of concentrate recovered 8.25 pounds/%on

SOme of the concentrate has been tested by H.V. Fllsworth of the
Mineralogical Section of the Geological Survey, who reportsz

% personal communication, February 2, 1944.

In the -20 -35 ¢oncentrate..."Grains of quartz, feldspar, and
pyrite were present, and a zinc reduction test showed cassiterite present.
The reduced grains collected under the binocular microscope from 0.5000
grams of semple as received gave 11.6% cossiterite by weight. However,
not 211 the grains weighed were entirely cassiterite and, on the other
hend, cassiterite intergrown with tantalite is -probably not reduced unless.
the cassiterite happens to actually touch the zine. - The cassiterite
occurs in the concentrate both as minubte erystals and as intergrowths with
the tantalite. Some of thé. tlny cerystals ere quite perfectly formed..e...
Specific gravity of ‘sample &s received, using the whole lot of 5.5 grams
was 7.055(2)®! After picking out under the binocular microscope reduced
cassiterite, gangue, pyrite, end all grains showing attached gangue or
intergrown cassiterite, the specific gravity of the.remaining 0.73 grams
was 7,31(8). Evidéntly the cassiterite compensated for some of the
lighter impurities present. A specific gravity of 7.3 would : dicate &
Te.s0; content arcund 70 éer cent for iron tantalite.

-

"Ths -65 concentrate, woight 20,4 grems which is the main one in
this lot, was also tested for tin and showed & considerable quantity". ‘

An enalysis ‘of & weighted avefage semple of concentrate by
H.V. Ellsworth showed 66.70° 'per cent (Ta, Cb)y05, 15.96 per cent.
Snoz, .and 0,20 per cent T102.
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Sill No. 4 consists of scattered exposures aloug & line trending
about north 25 degrees east for a total length of about 120 feet. About
150. feet farther north on strike a small outerop of pegmatite in drift may
represent & continuation of this sill. Furthermore, limited geological
mapping in the vieinity suggests that sills No. 3 and No., 4 may be parts
of the same pegmatite exposed on opposite limbs of an anticlinal fold
cresting north; if this is so, the body would approach 1,000 feet in length.
In those places where both walls can be seen, sill No. 4 is from 10 to 20
feet wide and dips about 60 degrees west. The mineralogy is sxmilar to
that in sill No. 3. Tantalite-columbite occurs in crystals up to £ inch
long. ?ne small fragment largely free from gangue showed a speclflc gravity
of - 7654 . .

¥Méésu}ed;by,ﬁ. V. Ellsworth.

‘Moose Dyke

In July 1942 Moose 1 and 2 were staked on behalf of DeStaffiny -
Tungsten Gold Mines, Limited, to cover scheelite showings on the north side
of Hearne Channel, in the east arm of Great Slave Lake, 72 miles east-
wouthed st from Yellowknifé. The following year the group was enlarged to
include two pégmatite dykes carrying rare-element minerals., An examination
of ‘what appeared to be the better dyke was made by the- Geological Survey,
Augus?t 17 to 19, 1943. .

The dyke extends for e bout 1,400 feet north from a p01nt less
than 150 fest from (and about 60 feet above) Great Slave lake (See Figure 5).
Its outerop is up to 200 feet wide and is interrupted about midway of its
length by a muskeg 400 feet across, and, in its southern half, by en east=
west fault that causes a left-hand displacement of 120 feet. The dyke
walls commonly dip 30 to 85 degrees to the west. The country rock is nodu-
lar greywacke that strlkes northeasterly and dips to the southeast. The
dyke apparently pinches out at both ends. '

Minerals 1dent1f1ed in the dyke include miorocline, cleave-
landite, quartz, muscovite, spodumene, amblygonite, graphite, beryl, tanta-
lite-columbite, cassiterite, tourmaline, end lazulite. The only minerals
that are sufficiently abundant to be of possible eoconomic interest are
tantalite-columbite, and the lithium minerals spodumene and amblygonite.

Tantalite-columbite is found throughout the dyke (See Figure 5)
but in widely varying amounts. It occurs chiefly in very thim radiating
plates that are up to 3% inches across. The greatest concentration seen
extends south-from the fault for about 100 feet along and near the foot-
well (east side) of the dyke, and averages about 5 feet wide. Bulk sample
A153 may be about representative of this section; other bulk samples were
taken from the central (Al54) and northern (A160) sections of the dyke,

Each represents material obteined from a single blast. All were concentrated
at the Ore Dressing and Metallurgiocal ILaboratories, Ottawa,

"The smeples were crushed to pass a 20-mesh screen, and then were
screened on 48- and 65-mesh screens, giving the following products:
~-20448, -48+65, and =65 mesh. The plus 65 mesh fractions were concentrated
on a Wilfley table. The table middlings and tailings were reground to pass
e 65-mesh screen., The minus 65 mesh products were then concentrated on a
Wilfely table,

The cléeaned concentrates were screened on 28+, 35e, 48« and 65
mesh screens and the warious products were examined microscopically. The
plus 48 mesh products carried considerable gangue attached to mineral, ine
dicating that a concentrate free of attached gangue could not be made at a
grind coarser than 48-mesh. The ~48465 mesh 00ncentrate showed some attached
gangue but the amount was relatively small, )
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The finel tentalite concéntrates conteined some sulphides, a
light brown mineral, and a little free quartz, the light brown particles
being more abundant then the sulphides. This brown mlneral could not be
elimineted from the tantalite concentrete. Iater tests showed that this
minéral we's cassiterite.’ S

. Some magnetic material was removed from each concentrate by means
of a hand magnet. This included magnetite and metallics from the grinding
mill"l : ‘

* Table yirl

YR Goncentration of Tentalite Ore from bhe Moose Property (DeStaffany .
Tungsten Gold Mines, Limited), Yellowlmife Area, Northwest Territories";
- Report of the Ore Dressing and Metallurgical Laboratorles, Investigation
No. 1554, pp. 3, 4 (December 14, 1943) .

Concentratlon Tests on Tantalite-columbite Ore, Moose Dyke

’v

Sample no. o _DUA153 .-t AlB4 " A160
Original feed ‘ : 1255 1b,’ Tﬁ 67 Ib. - 55 lb.
Megnetics from concentrates -~ 10.c gm. . 2.2 gm, 3.0 gm.
- 48 + '65 mesh concentrate(l) . 80.0 gn. , 11,9 gm, , 1.9 gn.
- 65+100 " i (1) , 59.2 " . 6.0 " o 30 "
-100 + 1560 " 2 (1) , 82.3 " . 70", 2.5 "
~ =150%200 "7 "o (1) ; 45.5 " . 8.0 " 1.8 "
. =200 LR "Too(1), 54.7 ", 1lk7 " . 3.2 "
- 65+ 100 mesh concentraté(2) , 2.7 4.3 gm. , 0.6 gn.
, =100 +150° " - "To(2) , 7.5 8.3 " , 3.5 "
-150 #200 " 7 T " (2) . 5.0 ™ Byl.., o 2.2 O
-200 " i (2) ., 110 "M 8.7 ¥ , 2.8 "
* " Total goncentrate - - . 317.9 gms - , 69.8 gn. , 21.5 gm.
Calculated weight of concen- : v .
trate per ton of ore - . 11.2 1b. . 4.6 b, , 1.7 lb,
NNV R /ton i Jton .,  Jton

(1) Original concentrates.
{2) Concentrates from regrzynd middlings.
N After citting out the head sample from each shipment,
the remalndor we.s the original feed for each test, as
“‘indicated..

The -48+65 concentrate for each sample was examined by
H. V. Ellsworth, and the following is & summAry of his findings:

Al153 conteins the follcw1ng impurities: quartz and feldspar
in individuval greins and attached to tantalité-columpite, scheelite (?),
pyrite, iron, pale blulsh phosphate (?), and cassiterite.
Specific gravity? of concentrate s received teseeiecscses 5o 7719
Specific gravity after cleaning with acids and repanning . 5.8072
"From the specific gravity the concentrate appears to be chiefly
columbitg car:ying about 20 to 25 per cent Ta205. Chemical tests
indicate that this is chiefly irom columbate; titanium and rare earths
are absent; no radiocactivity; a smell amount of tin is present; tungsten
we.s not detected.

€ All specific grevity determinations made on Moose dyke concentrate were
measured by H. V. Ellsworthin afused silica pyknometer.
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A1b64 conteins the same impurities as A153.

Specific gravity of concenbrate as received seseevsceesseose 6,1918

Specific gravity after cleaning with acids and repanning ... 6,2651
A zinc reduction test shows about 8 per cent of the grains to be
cassiterite. Assuming these to have a specific gravity of 6.9, the .
corrected specific gravity of the tantelite-columtite present in the
concentrate is about 6.21, equivalént to a coptent of 30 to 40 per cent
Tag05. "7 et o e

Py ot ;

—JXiGO..Specifie.grezi?yl of ooneenfrate as received .}.'5:#962"

1 A11 specific gravity determinations made on Moose dyke concentrate were
measured by H. V. Ellsworthine fused siliece pyknometer.

Lithium minerals are erratically distributed throughout the
Moose dyke, but time did not permit evaluation of these. In the middle
section (between the fault and muskeg) bands up to 50 feet long and 5
feet wide carry more than 25 per cent. spodumene. “Amblygonite ‘is likewise
an important constituent of the dyke. The largest erystal face of spodu~
mene seon measured 2 by 4 feet, and of amblygonite, 2 by 3 feet. These
were observed in the northern section where lichens and moss prevented
close cxamination. Bpth appear to be parts of still larger cgystals.
One specimen of each~of spodumene and amblygonlte on analysls shcwed

2 by R. J. C. Fabry, Mineralogical Section, GeOIOgical Survey

3.65 per cent and 4.68 pér cent ‘lithium- oxide,.respectively.

SPROUL IAKE AREA

“Bbre'grvup“ e L

- About ten pegmatite dykes carrying rare-element minerals oo
were encountered during thé geologicel mepping. of 4 square miles arOund
Sproul.lske, August 2 to 9, 1943. Bulk samples were collected From - R
some of the dyke sections o Seéptember-12-and 13.. The dykes shown .in -

Figure 6 lie south of the lake and are now included in the Bore group, = e
owned by Redium Luminous Industries, Limited.

--- . . Sproul Iake lies 35 m11es northeast of Yellowknife and 10
miles due north of ‘Thempson-Lundmark mine (See Figure 1) The nearest
good landing for large aircraft is Upper Pensive lake, 2 ‘miles to the -
southeast. A canoce route between the two lekes 1ncludes three portages
totalling nearly a mile.,” ™ = == - ..

With one exception, the dykes described here strike north=
westerly and dip between 30 and 70 degrees to the southwest.(See .
Figure, 6) They are contained in a belt up to 200 feet wide and more
than 1,700 feet long, which passes beneath Sproul lake to the north-
west and beneath a wide muskegoto the southeast. Indlvldual dykes
w1th1n the belt are up to -3 Feet wide and are almost certalnly .
contlnuous for.as much as. 500 feet.  The dykes cross neduler: greywapke
that strikes northeast and has an overturned dip of 65 to 70 degrees
northwest.

_ The mineral content varies con31derab1y thhln a slngle :
dyke, or even within & single outcrop. Rare~element minerals 1dent1fied
are spodumene, amblygonite, beryl, cassiterite) -tantalite-columbite,
lithiophilite, and indicolite (blue>green tourmaline).
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: Table VTII

Mineral Distribution in Pegmatltes, Bore- Group, Sproul I1ake

Tantalite- . v
Dyke section Cassiterite ocolumbite Spodumene Amblygonite Beryl )
) - : ...1 - ...‘ c e p— c . . - - ..6--:-...,. . .
S 2 b ' b Lo b
4 (o] b ¢
5 . C -oa c c
6 b c
1 b c b b
8 ¢ ¢ c
9 c a a. b
10 b b b c
11 c b - b c c
12. b b ¢ o]
13 ) b
- 14 ) ¢’
- 15-. .G S N ¢ c c
16 c e
17 ° .
18 b c o
19 b b c c
20 a,
21 b
144 ) )
23 .
24 c C c
2D — R 7 . r
26 ¢ Y (] f c
e b c - e ¢
28 a c
29 b b c c
30 c c
31 c c
32 ) o)
33 ¢’ c c c
34 c c

a - relatively abundant .
b ~ present
¢ - minor occurrence

Spodumene occurs in rudely radiating columnar orystals up to a foot
long within the central parts of certein dyke sections. Much of it, par-
ticularly the smel)er crystals, is altered to & very fine-grained, yellow-
green, micaceous aggregate. Amblygonite is commonly concentrated near the
hengingwall and occurs in equidimensiomal erystals up to 8 inches across,
but averages less than an inch. uJver lengths of 10 to 15 feet the two
lithium minerals may constitute as much as a quarter of the dyke area.
Beryl occurs sparingly in a few sections as white to light green crystels
up to 2 inches across. Muscovite constitutes less than 5 per cent of most
dykes and occurs chiefly along the borders; less commonly it is present
as medium-grained aggregates up to a foot long within quartsz along the
central parts of the dykes. Lithiophilite was found in sections (7), (12),
and (29). Tiny blue-green orystals of indicolite occur in muccovite along
the dyke margins; black bands less than an inch wide in the bordering sedi-
mentary rocks may represent introduced tourmeline,

Cassiterite and tantalite-columbite are the only minerals of possible
present economic interest. They occur chiefly in cleavelandite in the
middle and upper parts of the dykes, but were seen enclosed by several
other minerals and in the footwall as well. Cassiterite occurs as dark
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brown to jet-black irreguler aggregates up to 1i inches by 1 by 3/8 inoh.
Tantallte-oolumblte is 1n blue~black crystals having a distinctive bladed
or tabular habit up to 1F .inches by 2 by 3/16 inch. From these upper
limits the crystals of both mlnerals range dowrnwards to almost microscopie
size.:

Bulk samples were taken from the dyke sections showing most .cassiter-
ite 'on the weathered surface (18, 19, 20, and 21, on Figure 6), and those
showing most tantalite (9, 10, 11, and 12) The samples represent material
obtained from several shallow blasts along each dyke section, and were
tested in Ottawa.. -

Table IX

Annlysis and Concentration Tests on Bulk Samples,
Bore Group, Sproul Le.kel

Sample Welght in pounds Tin content
-+ (18) SR 53" None detected
“..(19) : R 58 " 1"
(20) . = n 57 - 0.4l per cent
(21) | S O 53 L 0.06 " "
: Weight. : = °  Welight of concentrate, : Calculated weight
Sample: of ore,: in grams sl : of concentrate,
: pounds : -zo&ﬁs'-§5+48-ZE§+653.~65 1 Total : lb,/ton of ore
(18) & R T | e
(19) : 211.0 : 68,5 5 BTE0 : 2847 : 7244 ; 206.6 4432
(20) TR TN S ST I e
(21) s . i : g : =
(9) :+ 66  : 14,0 : 445 : 1.8 : 1644°: 3647 1 248"
(10) « 52 : 148 ¢ 1le6 : 231 : 5.7 3 1lé2 0.95
(11) : 54 3 1e3 2 048 3 142 31 944 : 12.7 1.04
(12) : 68 : 26 31 103 0.8 : 12.4 :

16.8 3 1,28 -

‘Bxemination of the coarser fractions of the concentrate from semples
(9), (10), (11), and (12) reveals that about 30 per cent is éassiterite,
the remeinder being largely tantalite-columbite of undetermined composition.

I"Interim Report on Tin and Tentalum Ore from the Ross Lake Area,
Northwest Territories"; Report of the Ore Dressing and Metallurgical
Laboratories; Ottawa; Investlgatlon No. 1565 pp By 6 (January 6,
1944), - | )

BIAISDELL IAKE AREA

‘Blaisdell Iake lies 34 miles northeast of Yellowknife eand is most
conveniently reached by air. Beryl was first reported from the district
by & Geological Survey field party in 1937. Brief examinations were made
between July 25 and 31, 1943, of some of the pegmatite bodies lying within
a m11e or two of the lake._ . B S . -

The area is underlain by nodular sedimentary'rocks intruded by two
bodies of younger granite. One of these is less than & mile across and
forms most of the peninsula on the north side of the lake; the other ex-
tends 5 miles northwest from the lake, Pegmatite dykes and sills cut these
bodies and the surrounding sedimentary rocks,

or nearly_fifty dykes examined, beryl with tantalite~columbite )
(end/or cassiterite) were found in twelve, and a further twenty were found
to contain beryl alone. Most of the pegmatites carry tourmaline; minor
occurrences of lithiophilite, molybdenite, arsenopyrite, and pyrite, were
noted.,
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The beryl=-bearing dykes are up to 2,000 feet long and 10 feet wide.
The best concentration.seén is in a dyke cutting grenite a few feet west
of -the grenite-sediment coéntact, three-quarters of & mile north of Blais-'
dell Iake., The dyke:strikes north-northwest parallel to the contact, dips’
76 degrees to the west, and was. followed for 700 feet.' Two sections, ‘each’
about 30 feet long end 7 feet wide, carry about 4 per cent beryl (estimated
by measuring areas of beryl orystals exposed on the glaciated surface).
"The intervening dyke section is 180 feet long, 7 feet wide, and contains
some beryl and tantalite~columbite. Over a total length of 240 feet the
dyke should average close to 1.5 per cent beryl across 7 feet. The minéral
is in distinct pale greenish yellow crystals averaging more than an inch
across by several inches long. Within the southern high-grade shoot, a
basal section of two intergrown beryl crystals measures 12 by 18 inches.
As most beryl orystals in this dyke and elsewhere have lengths measuring
three to four times their maximum widths, it is probable that these two
crystals will aggregate nearly half a ton.

.. . ... . FRELUDE [AKE AREA .

In 1937 a.Geological Survey student assistant on an exploratory
traverse north of “Prelude Leke reportéd crossing & pegmatite 180 feet wide
estimated to contain 5 per cent beryl. This is the dyke about 1,000 feet
north of (2) on Figure 7. Subsequent investigation indicated that this
estimation must have been made on & 1ocal concentratlon of beryl w1th1n
the dyke- B T

An area of about 10 square mlles 1mmed1ate1y.north of Prelude lake
and 28, 1943, The area includes the Dike group, whlch had been staked on
behalf of Frobisher Exploration Company, Limited. It lies 17 miles northe-
east of Yellowknife and mery be reached by & canoe route ‘about 25 miles long
including four portages, none of which exceeds 400 feet in length. A power
transmission line crosses the ares. . .. ... o b o8 D :

The area is underlaln by closely folded, altered, sedlmentary rocks
ocut by 1rregu1ar bodies of pegmatlte and pegmatitic granite. In general,
the larger the body, the greater the proportion .of granite. Beryl was
found im fifty~six of the o hundred pegmetites examineéd and displays
crystal faces up to 7 inches wide and 17 inches long. Minerals common
to all pegmat;tes are grey and pink feldsper, quartz, muscovite, and
black tourmaline. The beryl-rlch sections commonly -cccupy medial
positions in the pegmatites, and in pleces conteain, in addition to the
above-mentivried minerals, minor amounts of green and red tourmallne,
lithiophilite, tehtalite~-columbite (specific gravity. 5.94 on. one_specimen
from dyke No., 1, Figure 7), with crystalsfaces up to + inch by. 1% inches,
lazulite, gahnite (zine splnél), and sevoral unknown minerals.

The three most 1mportant beryl concentratlons seen are in dykes 1,
2, end 3 (See Figure 7). An estimation of their content was obtained
by measuring the areas of beryl orystals exposed and calculatlng therefrom
the areal and weight per.cent of visible beryl.

RCTIRAN . . . .
A £ B

) ‘. Teble X
Dyke True dimensions beryle-rich shoot Weiéht per cent beryl
T . s
1 . .. 50 feet by 5 feet - 2
2 Tl 110 . , ot 05
3 200 . ,lO i : 0.3
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