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Pegmatitic hI:ineraJ,. Deposits of the 
Yellowknife-Beaulieu Regi on, Northwest Territories · 

INTRODUCTION : • : 

.The Yellowknife-Beauli~u region comptises ·,.a.b.~ut s,ooo. square 
miles north of Or~at Slave lake,. antj. most of ~~ lies ea.'st of; .YelJ:ow­
kill.fe (See Figure lA) • . Much of the ,region gari'"'be reached by .. canoe, 
am the rrumerous lci.kes permit aircraf;t . lq.ndings in ~very part.. . ,Aµ'­
craft, _based at Yellowknife and . capab;Li: ., Pf ca:i;orying payloads of 
i,ooo to l,soo pounds, may be chartered.,at a cost of 65 to 85 cents 
a mile. 

Besides being an important producer of gold, the region 
contains pegma.tites that bear beryllium, columbium-tantal um, and 
lithium minerals. The purpose of the present investigation, which 

· wa-s carried out during.·the field season of ·1 95-lj wa& to ·examine ''< 

the known economic-mineral-bee.ring pegmatites of the region with 
- special reference to their internal s-tructure s,. ... and t0 . obtain .inf orma .. 

tion concerning the grade and tonnage of the more importa~t oc.?ur.­
rence s. It is believed that the information presented ih this report 
will be of aid· in future ·prospecting and ·evaluation -of pegmatiti~ ­
deposits in the region • ... 

The ·writer wishes to thank Dr. N. · Campbell and ·Mr • . w •... R. 
Sproul of The Con,sqlid.ated Mining and Smelting Company of· Catic?;~,?;, 
Limited, and Mr.· lN. L. 113.cdonald of Yellowknife for information ·' · 
concerning ma·ny of the occurrences. Thanks are also due to Dr. Ie c. 
Brovm and Dr. A. B. IrY(.in of . the Geological Survey of Canada· for 
many courtesies, a nd to Mr. F. P. Brev1Ster of DeStaffany Tantalum 
Beryllium Mines, Lilni ted, for his hospitality. Capable field 
assistance was rendered by Mr. R. w. Hutchin~on. 

The termin0logy used in this report was developed by the 
United States Geological Survey as a result of pegmatite investiga­
tions conducted during World War II, and i s described by Cameron, 
Ja hns, McNair, and Page (2)1. · 

~bers in parentheses are those of references in Bibliography 
.at the end of this report. 

For convenience , this report is divided into three parts. 
Part I deals with the general geology of th.E:J re gion; Part II describes 
the internal structure of granitic pegmatite s for the use of those 

· . who do not have access to the above-mentioned publication; and Part III 
discusses the pegmatites of the region. Naps a nd r eports dealing with 
the geology of . the r egion (6, 7, 8, 9, 10, 11, 12, 13, 14, 15) are 
included in the bibliogr aphy. 

PART I 

GENERAL GEOLOGY 

GENERAL STATEI1IBHT 

The Yellm~lrn.ife-Beaulieu region i s underlain by Archaean 
rocks consisting of lavas, pyroclastic rocks, greywacke, :ilJJ.pure 
quartzite, and slate of the Yellowknife group, the ir altered 

· equivalents , and granitic rocks (See Figure lA). The following 
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.. 
description of the regional geology was sunn_na,rized, for the most 
part, from a paper by·.Heride:rson ·(11). 

Isocl:i.nally folded rocks of the Yellowknife group were 
intruded by granod.iorite, folded along near-vertical axes, and 
intruded by granite. The metamorphic grade of the Yellowknife group 

·· ·····, increases. toward the batholithic ·contacts .so tha t . the batholiths 
.. . ·. are· surrOU.nded _ by atll-eoles of high-grade·.·'·metamorphic ro.cks~ Jolliffe 
· · · · ' · ·. (15) state.a that. the zones of high.:.grade metamorphism are . wider 

·: a.round' the : younger 'granite than arounO. the granodiorite, ·am it is 
in these tha.~ . the · be.ryll;ium~columbium-taµtalum, and -lithium•bearing 

· pegmatites· of the region occur. · · 
" 

.~: i .··.\ ::~ ,,, 

., .i: .. 
.TA,BLE OF.FORMATIONS . . ,.; .. : 

:·'. : .. 
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. . . ~ . 
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DESCRIPTIONS OF FOJU.iATIONS 

The volcanic rocks of the Yellowknife group are mainly 
light to dark green, fine-grained andesite, dacite, and basalt flows 
with well-preserved pillow and flow structures, and occur in an arcuate 
belt in the northern part of the region. These rocks have been alter.ed 
:in most places ·to amphibolite composed of hornblende, biotite; albite, 
quartz, epidote, and zoisite. 'ruffs and agglomerate are interbedded 
vi:ith f lows, and are especially abundant near the main contact of 
volcanic and sedimentary rocks. Rhyolites occur near this contact 
in the southern part of th~ belt, and are composed of quartz, plagio­
clase, sericife, carbonate, and biotite. 

The least altered sedimentary rocks of . the Yellowknife 
group are charact~rized by abundant chlorite and sericite. Greywacke, 

_the most conunori type, consists of poorly sorted, broken grains of 
quartz and same cloudy _albite (An 4_6) in a fine-grained, schistose 
groundmass of chlorite, sericite , quartz , feldspar , carbonate, and 
some pyrite. In many places it shows a grain gradation in coarser 
beds or a colour change from light _grey to dark grey or bl ack in 
the finer grained peds. Rocks designated as impure quartzite are 
coarser grained, occur in thicker .beds, and weather a lighter grey 
than the greywackes . · The quartzite has a higher quart z and feldspar 
content than the greywacke . The slates are grey to black and thinly 
bedded, have pronounced cleavage, are finer grained than the greywacke, 
and contain a greater proportion of chlorite and sericite. 

Change in metamorphic rank is indicated by the appearance 
of biotite at the expense of chlorite: and sericite, the disappearance 
of carbonate, increase in the grain size of the ground.mass , and 

· recrystallization of the detrital quartz and albite grains ~ The . 
recrystallized albite grains are clear, untwinned, and slightly more 
calcic (An s-10) than the. detrital albite_ grains. Biotitic meta­
s'edimentary rocks are more widespread in the region than chloritic 
sedimentary rocks , which occur chiefly in the Gordon lake bas:in. 

As the ·gr<?-nodiorite . and grani+.3 contacts are approached, 
lmotted quartz~mica schist::> and knotted quartz-mica hornfels are 
encountered. The schJ.sts can be distinguished from the hornf els by 
their good cieavage, due to the_ Pa.rallel orientation of. mica grains. 
Biotite , muscoyite, plag:i,ocla.se , and small tourmaline crystals 
compose the matrix, whic~ has; r ecrystallized to the extent tli.at the 
detrital quartz and feldspar grains a~e no longer distinguishable . 
The plagioclase is clear, unt~rinned, and more calcic (An 10-15) 
tr.a.n in the less altered rocks . Knots up to the size of an egg 
have been found, but the average diameter is ~~ to ~ inch. ~-~my 
of the knots are nebulous aggregates, but, where well crystallized, 
are found to be composed of cordierite, and, less commonly, 
andalusite and stauTolite . Tbe knots cut acros s the cleavage, and 
show no evidence of crushing; -hence·it is believed that they were 
formed after all deformation :in the regio~ had ceased. Bedding is 
well preser ved in these rocks, and the gritty lower parts of the 
beds can be easily determined by drawing a knife across the beds . 

The basic intrusive body 1z mile north of Great Slave Lake 
and east of Fran~ois River is ~ gabbro-diorite-anorthosite complex 
believed to have differentiated from one magma (12) . Dykes and 
sills o:f diorite and gabbro occur :in other parts of the region, 
and are cut by graTI.it:Lc rocks . . 
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The granodiorite is a grey to pink weathering, medium- · 
grained rock composed of 35 to 45 per cent quartz, 40 to 50 per cent 
oligoclase, 10 to 20 per cent microcline or orthoclase, and 5 to 15 
per cent biotite and h·ornblende. It contains many inclusions of 

.·biotite and hornblende gneiss. 

The granite is medium to fine grained, grey to red 
weathering, and consists of 25 to 35 per cent quartz, 30 to 40 per 
cent microcline and orthoclase, 20 to 30 per cent oligoclase, and 5 
to 10 per cent biotite and muscovite. It contains only a very few 
inclusions. The pegmatites of the region that carry one or more· of 

. the minerals beryl, columbite-tantalite, spodumene, and amblygonite 
occur :in the aureole of knotted schists and hornf els surrounding 
bodies of the granite. 

Basic, rusty weathering dykes rang.ing in composition from 
diorite to olivine gabbro are the youngest rocks of the region. 
The dykes form two sets, one striking about north 60 degrees east 
and. the other about north 20 d.egrees west . Similar dykes cut the 
Proterozoic sedimentary rocks of .Great Slave Lake. 

133TRUCTURE 

The structure of the Yellowknife sedimentary rocks and 
their altered equivalents is complex and worth brief discussion here. 
Henderson (11) has postulated two periods of folding. The first 
deformation produced isoclinal folds that were closely spaced, and 
that had parallel trends. Later movements warped the isoclinally 
folded ·rocks into large anticlinal and synclinal structures with 
near-vertical plunges. Henderson staGes that the sedimentary and 
volcanic rocks strike parallel with the granite contacts but dip 
away from them at steep angles. He accounts for the second Y\l'arping 
as being due to the intrusion of the granite . The thermal meta­
morphism, producing the knots, was accomplished after movement 
had ceased, and is attributed to the rise :in temperature caused 
by the intrusion of the granite . Fortier (6) has .prepared a map 
showing bedding trends and axial traces of significant cross-folds 
consequent upon these later intrusions . 

PART II 

THE: !NTERNAL STRUCTURE OR GRANITIC PEGMATITES 

GENERAL STATENiENT 

Granitic pegmatites may be divided into two groups: 
those that are s:iJnple aggregate·s of quartz, feldspar, and accessory 
minerals, which cannot be divided readily into units of contrastiilg 
mineralogy or texture; and those · that are complex aggregates of quartz, 
feld,spar, and accessory minerals, which can be divided readily into 
units of contrasting mineralogy or texture. Complex granitic 
pegmatites have received more attention than simple granitic peg­
matites in the past because they are of greater interest to the 
geologist and mineralogist, and because they are the source of 
mineable concentrations of desirable minerals. 
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M:i.ny students of pegmatites have recognized lithological 
or structural units within pegmatites, but little detailed mapping 
was done prior to 1939, and a workable system of mapping complex 
pegmatites was never devised. From 1939 to 1945, the United States 
Geological Survey ma.de an extensive study of strategic pegmatitic 
mineral deposits in the major commercial pegrnatite districts of the 
United States £or the purpose of inqreasing the ·production of mica, 
beryl, lithium minerals, and colUlnbite-tantalite. This work resulted 
in the development of a ·n:ew mapping technique based on internal 
structure and lithology. Use of this techniqu~'has greatly clarified 
many of the problems related to the mapping alJi evaluation of 
pegmatitic mineral deposits. 

The following pages dealing "With sections concerning . 
internal structure, its economic significance, and the evaluati~n 
of pegmatitic deposits contain information taken from the following 
publications: 

Cameron, E. N., and Shainlli, v. E.: The Beryl Resources of 
Connecticut; ·Economic Geology, vol. XLII, pp. 353-367 (1947). 

Cameron, E. N., Jahns; R. H., WcN.;i.ir, A. H., and Page, L. R.; Int•rnsl 
Structure of Granitic Pegmatites; Economic Geology, Monograph 
2·, · 1949. 

Page, ~ L. R.: Uran::.um in Pegmatites; Economic Geology, vol. 45, 
pp. 12-34 (1950). . . 

. .SIZE CLASSIFICATION OF GRANITIC PEGMATITE JiJA'J'ERIAL . . . 
The term 1pegrnatiticf is inadequate for the description 

of the texture of individual units within pegrnatites; hence the 
following classificati on has been adcpted by the United States 
Geological Survey and is used in this report : 

Term ~JRxi..~um crystal dimension 

Fine .•• ~ ••. ~ • . . . • . • • . . • . . . · Less than 1 j_nch 
Medium ...• ~. • • • • • • . • . • . • • . . 1 inch to 4 inches 
Coarse •..•••..•.. ~ . • . . • • . • . 4 to 12 inches 
Very.coarse •• ~ ••..••••...• Greater than 12 inches . 

STRUCTURAL UNITS OF· GRANITIC PEGMATITES 

GENERAL STATEJ.)ENT 

·. The primary analysis of a complex pegmatite is . made Ol1; 
the basis of internal structure. Three types of structural. units 
are distinguished, and are defined as follows : 

1. ·Fracture fillings are units that are generally 
tabular and that fill fractures in previously consolidated 
pegrnatite. 

2. Replacement bodies are units that are f ormed 
primarily 'by the replacement of. pre-existing pegma t.:i te, with 
or vdthout obvious structural .control. 
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3. Zones are units that are concentric shells, complete 
or incomplete, and that generally reflect the shape ·or structure of 
the pegmatite body, and, where ideally developed, are concentric · 
about an innermost zone or core. Some concentric units are not 
zones, but belon[; .in one .of the above categories . Incompletely 
developed zones form lenses, trough-like or hood- like bodies, ·or 
chain's of lenses. 

Contacts between structural units may be lmife- edge . 
sh:i.rp or broadly gradational, but few boundaries are so gradational 
that they cannot be mapped on a scale of 1 inch to 20 feet. 

Zones 

General Statement 

Zones are quantitatively and economic~lly the most 
•important structural units . T.ihere ideally developed., they are 
shells concentric about an innermost zone or core . The zones of 
a granitic pegmatite are differentiated according t o mineralogical 
or textural differences; adjacent zones usually differ in both 
mineralogy and t exture. In most zoned pegmatites, one .or more 
zones are lilcomplete, forming pods, lenses, chains of .lenses; 
pipe-like, trough-like, or hood-like bodies; or more irregular 
bodies. Two or more zones may merge along their strike or dip 
to form a elilgle un.it corresponding to the bulk mlileralogy of the 
t wo combined zones: this is referred to as 'telescoping'. 
Zones are classif'ied as follows: 

1 . Border zones 
2. Wall zones 
3. Intermediate zones 
4. Cores 

The outermost zone of a pegmatit~ is the border zone; the next 
zone is the wall zone; and the zones bet vref3n the wall zone and 
the core are intermediate zones. Not all types of zones are 
always repres0nted in a zoned pegmatite; for instance, many 
pegm.atites have no intermediate zones, and hence are composed 
of border zone , wall zone, and core. A true picture of the 
internal structure of a granitic pegmatite cannot be obtained 
from an outcrop, because all of the zones may not be r epresented 
at that level of erosion. The principal minerals of each pegmatite 
unit are included in the name given the unit, and are listed in 
order of decreasing abundance, as, for example, quartz-cleavelandite­
muscovite pegm.atite. 

In general, the accessory minerals are not included 
in the name unless they are of economic significance~ 

Border Zone s 

.The border zone is the outermost zone of a zoned pegmatite. 
Border zones are usually aplitic to fire-pegmatitic in texture and 
are generally less than 3 inches thick, rarely exceeding 2 feet . 
The thickness is, in general, f airly constant within any one 
pegmatite. This zone is usually mapped with the wall zone or is 
exaggerated and sho1'11Tl diagranunatically. Contacts are commonly 
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sharp, except in the case of pegmatites formed du,ring the last stages 
of crystallization of certain gr anitic rocks, pegmatites formed in 
~r-lit gneisses, and pegmatites formed entirely or in part by 
the replacement- of, -or reaction with, wall-rocks. Feldspar, quartz, 
and. muscovite are the essential minerals of most borders zones: the 
accessory minerals ma.y. ·include any mineral present in the .other 
parts of· thepegmatite, but tourmaline, beryl, apatite, and garnet 
are the most co:rlllOn. ;·,11-i:·general, the border zone contains the 
same minerals a's the "1\frall z.one, but the proportions rll,:ty vary and 
te~u~sa_re' diffe:rent. Border zones commonly appear to have a 
coiriposition essentially silllilar to the bulk composition of .the 
pegm:i.tite, and can be .interpreted as chilled margins in such · 
instances. The minerals of the border zone are commonly fine 
grained at the outer edge, becoming coarser toward the wall zone. 
Component minerals are in some cases oriented perpendicular or 
sub-perpendicular to, or parallel or sub-parallel with, the walls 
of border zones. · 

Wall Zones 

Hall zones are usually coarser grained and thicker than 
the adjacent border zones. · Their thiclaless is variable, but 
generally does not exceed 10 feet. In some cases the wall zones 
are asymmetrically developed or are discontinuous: many wall 
zones are continuous around the keel and sides of a pegmatite, 
but are lacking at the crestJ- Wall zones are of economic importance 
as sources of sheet and scrap mica, and beryl. Certain wall-zone 
minerals, such as muscovite, tourmaline, and heryl, may be coarser 
than the other minerals, but rarely exceed 12 inches in ~4ximum 
dilllension. Plagioclase, perthite, quartz, muscovite, and tourmaline 
are the most connnon minerals of wall zones: accessory minerals 
ma.y include biotite, apatite and other phosphate minerals, garnet, 
beryl, and columbite-tantalite. Typical wall-zone assemblages are 
as follows: plagioclase-quartz, plagioclase-quartz-muscovite, 
plagioclase-perthite-quartz, perthite-quartz, and plagioclase­
perthite-quartz-muscbvite. 

Intermediate Zone_s 

The intermediate zones include all those between the 
border zone and the core. They are less common than the other 
·zones, and are lacking in many pegmatites . Intermediate zones are 
commonly 'telescoped '. Some are single rows of c:::-ystals, such as 
perthite or muscoVite, whereas others are polymineralic and 
relatively thick. Iritermediate zones are coarser gra ined .than 
wall zones, and are generally less continuous; inner intermediate 
zones, in turn, are coarser grained than outer intermediate zones. 
Giant crys tals are commonly fom1d in intermediate zones, but the 
interstitial minerals are generally as fine grained as the wall­
zone minerals. Intermediate zones are :iJnportant sources of 
feldspar, beryl, and lithium minerals . 

Cores 

. The core of a pegrna.tite is 11SUally syrmnetrical with 
respect to the sides, but asymmetripalw'ith respect to the crest 
or keel. Irregular:i:t.ies in tl::ie shape of the pegmatite are 
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generally reflected in the shape of the core. Asynunetrical cores 
may be found in pegmatites containing .abundant lithiurn minerals. 

·::"'The core m:i.y be discontinuous, ·_occurring only at bulges in the sides 
of the pegmatite body. · Present knowledge of cores indicates that in 

. · 

· mari;Y districts. only rrass-i ve quartz can be considered a true core in 
polyzonp,l pegma ti tes. On the other. hand, quartz, with sea ttered 
micro_cline c_rystals; ·or with perthi te, form the true ccire in some 
polyzonal ·pegmatites; other ·mineral assemblages are more likely to 
compri~e · the wall or intermediate zones • 

·.- ... : .. Sequence of Mineral Assemblages 

It has been found that there is a sequence of mineral 
assemblages in zoned pegmatites f rom the walls inward. Few, if 
any, pegmatites contain all members of the sequence, but those 
that are represented always occur in the established order. The 

' compl~te sequence.of mineral assemblages is as follows : 

1. Pl agioclase-quartz-muscovite 
2. Pal gioclase-quartz 
3, Quartz-perthite-plagioclase±muscoviteibiotite 
4 . Perthite-quartz · 
s. Perthite-quartz-plagioclase-amblygonite-spodumene 
6. ~lagioclase-quartz-spodumene 

7. Quartz-spodumene 
8. Lepidolite-plagioclase- quartz 
9 . Quartz:...microcline 

10. Mic:t'ocline-plagioclase-lithia micas-quartz 
11. Quartz. ' 

Fractur e F:µ_lings 

Fracture fillings are pegmatite uni ts that have been 
formed by the simple filling of fractur es in pegmatite vrithout 
appreciable replacement of the walls . They a r e vein- like bodies, 
ranging from m:i.sses of mor e than 100 feet in l engt h and 10 feet in 
thickness to thin stringers . Some fracture f i l lings are confined 
to one zone , vrhereas others transect all zones and even the · pegma ti t e­
wall- rock contactsc Fracture fillings may be conformable in part 
with zonal structures a:·1.d, as such, mistaken for zones . Qua.rtz is 
the most abundant and wide spread mineral of the.se f illings ; other 
minerals common _in . them are cleav€landite, sugary albite, potash 
feidspars, musco'vite , and lepidolite. layering oc curs in frac t ure 
f ill i ngs , and may resemble zoning or may be the result of r epeated 
fracturing .and deposition of new material. 

Repl acement Bodies 

Replacement bodi es are those units formed by replacement 
at a stage f ol lowing the complete crystallization of the parts of 
the pe vnci.t::.·~. -:; body affected by. the replnce.n:ent~ The di stribution 
of most r eplacement bodies can be related to a definite control. 
They can be controlled by fractures, zones, wall-rock-pegmatite " 
contacts or any other structural or lithological feature within 
a pegmatite body. Repl acement bodies range up to tens of feet in 
thickness and more than 500 fee t in length. Quartz, sodic albite 
(cormnonly occurring as cleavelandit e) , and muscovite are t he most 
common components of replacement bodies . 
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S:i.Jnple replacement bodies are .merely the r esult of the 
enlargement of fracture fillings, and are easily recognized, but 
complete pseudomor!)hs after zones are knovm: such replacement bodies 
may be erlremely.· difficult to recognize. Replacement bodies my be 
distinguished by the study and comparison of structures, textures, 
and mineralogy of the various units of a pegmatite. In order to 
map a unit as replacement body, it is necessary to find evidence to 
prove ~hat the minerals composing it formed; entirely6 or in large 
part, ·at the expense of pre-existing pegmatite, and that the material 
replaced was completely crystallized before replacement began. 

EVALUATION OF PEGMATITIC MINERAL DEPOSITS 

·- ·-··-The distribution of ·desirable minerals in most pegmatites 
oan be related to internal structural features; hence detailed 
structural analyses of pe~tites provide information that is 
usefuJ. in the prospecting, exploration, development, and mining of 
pegmatite deposits. I~ny workers in the past rave not recognized 
sy5tematic ':internal structure in pegrnatites, so ·that the variation 
of a particular mineral from unit to unit, and the uneven distribution 
of tr.at mineral throughout any one unit have given the impression 
tr..at the grade and tonnage of a pegmatitic mineral deposit is 
unpredictable. Therecognit:i,on that ap.y particular economic mineral 
is related to one or more· of.the elev€m -lithologic zonal assemblage~ 
found in granitic pegma.tites and the knowledge gained on the structural 
behavi.our of ;th~ zonal : a.ssemblages . have l ed t _o the intel;I.igent. 
evaluation of many .. pegma.tite .mineral deposits . 

-- .. 
Becaµse of the uneven distributiop of any particuJ.ar 

ndneral in a given zone, the usual sampling methods do not yield 
reliable information <:m grade.. Extensive bulk sampling vmuld 
,Probably give fairly .p.ccurate determinations, but is too costly, 
for 9rdinary ,purposes. The mineral content of any zone or mineable ' 
section can b_e determined by measuring the e~posed area of the ·· · 
m:ineral s01.1ght, by making the necessary corrections for . _differences 
in spe,cific gravity of the different m:ineral s , and then by relating 
this q.rea to the total area of the .zone or other mineable section 
to determine the percentage of the mineral present . Thj.s 1nethod 
has been substantiated by millmg tests. 

As many pegmatites a s possibl e vrithin a particular di~triet 
should be studied with r espect to internal structures and lithologic 
.assemblages , .so that a three-dimensiori..al picture ·may .be ' built up. 
On -the basis of .this knowledge, the pegmatite that is lean or barren 
at the surface niay be found to conta;i.n ore at depth. 

PART III 
. ' . 

PEGMATITES OF THE YELLOHKNIFE-BEAULI EU HEGION 

GENERAL STATEMENT 

The pegmatites of the Yellowknif e- Beauliew regi01;1 are 
granitic pegma.tites , and are of interest because many of them 
contain beryl, columbite-:tantalite, spodumene, andamblygonite. 
As pegmatites are very abundant in the r egion, this investigation 
was limited to lmown occU:rr en·ces of economic minerals and to the 
pegmatites in the immediate vicinity of these occurrences . The 
pegma.tites -were e~ed . by the writer primar ily to determine if 
they -exhibit internal structure sind.J..ar to that' shmm by the 

. . 
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pegmatites of the commercial pegrnatite areas in the United States, 
and· to relate the occurrence of economic minerals to internal 
structure, if represented . Three of the peg1!latites were mapped 
on a scale of 1 inch to 20 feet_ so that the grade and tonnage could 
be estimated. 

In general, the pegmatites are well exposed. Little 
glacial debris was deposited in the region, and recent forest 
fires have removed -the vegetation f rom the bedrock in many places, 
so that much of bedrock is exposed. Because the pegrnatites are 
lighter in colour than the meta-sedimentary rocks in which they 
are found, they can be readily located on air photographs1• 

1vertical air photographs of the region may be purchased from 
the National Air Photographic Library, Department of Mines and 
Technical Surveys , Ottawa . 

GENERAL FEATURES 

Occurrence and Distribution 

The pegmatites of the region tbat carry one or more of 
the minerals beryl, columbite•tantalite, spodumene, and amblygonite 
occur:· only in the aureoles of high-grade meta-sedimentary rocks 
that surround the .batholiths and smaller bodies of granite, or in 
the granodiorite near intrusive bodies of granite . 

The pegmatit es of the, Hearne Channel-Buckham Lake area 
are less abundant than those found in other parts of the region, 
but a high proportion are polyzonal and have ·well-developed 
internal structure. hla.ny of the pegmatites in this area are 
lithium-rich. In the northern section of the region, the pegmatites 
are much more abundant , but a lower percentage are polyzonal; they 
are less likely to have well-developed internal structure, and 
lithium-rich types are less common. 

A regional zonation of pegrnatites outward from the Redout 
Lake gr2nite was noted by Jolliffe (15), Fortier (personal communi-

. cation), and the writer (See Figure lB) . This zonation occurs in 
the area between Redout ana-Ross Lakes, and features five zones. 
The first zone, the zone closest to the granite, contains large, 
irregularly shaped pegrnatites that have poorly developed internal 
structure, and that contain graphic granite . The second zone· is 
composed of pegrnatites containing graphic granite and beryl. In 
this zone, the pegrnatites tend to be lenticular and have a somewhat 
better developed internal structure. The third zone contains many 
peg:matites that have beryl as a component, but have no graphic 
granite . These pegmatites are regular in shape , are much smaller, 
and display a readily recognizable internal structure. The 
pe~natites of the fourth zone are structurally similar to those of 
the third, 'but many contain columbite-tantalite as well as beryl. 
The fifth zone, the one farthest from the granite, features 
pe~natites tbat are spodumene-bearingl . 

1rt should be pointed out that only some of the pegma.tites 
in the various zones contain beryl, columbite-tantalite, or 
spodumene, as the case may be, but that all of the pegrnatites 
fit the structural description. 
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The "Writer has been informed by Fortier that a zonation 
also occurs about the · granite in the southwest section of the Ross 
lake map .. area (7). 

Shape, Size, · artd Attitude 

The shape and size of any pegmatite body in the region is 
controlled primarily by its pi~oximity to a mass of granite . Those 
close to the granite tend to be large and of irregular shape, whereas 
those farther from the granite are more -regular and are smaller. 

The pegmatites are generally lenticular or tabular masses, 
but several .that are arcuate-shaped were noted . In some instances, 
the arcuate shape is due to the fact t hat the structural feature 
controlling the intrusion of the pegmatite was the crest or trough 
of a fold . 

· The pegmatites '.J .• i.,udied- vary from a few inches in thiclmess 
and a few feet in length to l,OOO feet thick and i mile long. ~!tost 
of the peg'I!latites containing commer-ciai minerals are less than 30 
feet wide and 500 f eet long. 

Little information is ava:_lable on the attitude of the 
pegmatite bodies because of tb~ lack of three- dimensional exposures. 
Outcrops indicate tha t most of the pegmatites are regular-shaped 
lenses that vary in thiclmess., O:"fshoots and inclusions of wall-rock 
are rare. In general , the pegmatites cut a cross the folia·t i on, but 
some are concordant. 

Relation t'o Fall;.rock Structures 

With the ::··Jssible exception of some of the large , 
irregular pegmatites i n the immediate vic:inity of the granite bcdies, 
most of the pegma~ites seem to have been intruded along fractures 
that cut across the foliation. These fractures occur in the high­
grade meta-sedimenta:.i:'y rocks and ~gi':'e.nodiorite surrounding bodies 
of granite . - Fortier (personal communication) has suggested that 
the fractures form a ·pattern about granite ·bodies in the Ross Lake 
area. 

Many cif the pegmatites feature contacts Y:rith the wall­
rocks in places where the latter are sheared parallel vlith the 
contact, but in no instance was the shearing continuous around the 
entire body. 

Some of the pegmatites are concordant , and occur along 
the limbs and at the cre::r'.:.s and troughs of minor folds . 

Internal Structure 

Most of the pegmaMtes studied by the v.rriter in the 
Yellowknife-Beaulieu r egion feature internal structure , although 
the degree of development of such structure yaries greatly in 
individual bodies. Zoning is by far their nost important 
structural feature, with replacement cii secondary importa::lce in 
the Hearne Channel Buckham Lake area . Fr 2.cture fillings are 

- gener ally small and of no economic significance . Pegmatites that 
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do not contain lith,ium minerals commonly have border ~ones, wall 
zones, and pods that represent a discontinuous zone. 'The border. zone 
is typically th:in and discont:inuous, consist:ing of plagioclase and · 
quartz, with or without lID.lScov:Lte. Cleavelandite and quartz is the 
usual assemblage found :in the wall zone, which is generally continuous, 
and, in most pegmatites, forms the bulk of the exposed rock. Perthite 
and quartz is the common assembla.ge found in ·the pods. 

Lithium-rich pegmatites contain border zones; wall zone.i;;, . 
one .or more intermediate zones, and cores. The lithium minerals 
occur in intermediate zones, vrhich are more apt to be dis.continuous 
than wall zones. · 

. A general sequence of mineral assemb.lages inward from. the 
wall-rocl\ contacts :1ivas recognized from a study of the assemblages of 
the polyzonal pegmatites of the region, and is as follo1irn .: 

1. 
2. 
3. 

4. 
s. 
6 . 
7. 

Plagioclase-quartz!muscovite 
Cleavelandite or plagioclase-4luartz!muscovite 
Perthite or microcline-quartz-cleave+andite.t 
muscovite with or without 'graphic granite 
Perthite-quartz 
Lithium-rich assemblages 
Microcline 
Quartz 

!vID!ERALOGY 

General Statement 

The pegmatites of the Yelloi,,-rknife-Beaulieu region are 
composed essentiaJ,.ly of feldspar and quartz, with, -in some instance s , 
much spodumene; consequently, they can be classified as granitic 
pegmatites .. In a previous investig8.tion Jolliffe (15) dealt with 
the mineralogy of the pegmatit es in s ome detail. It is not the 
purpose of the present report to discuss the mineralogy .in full, 
but t o describe the :iJnpor tant rock-forming minerals, and t .he. important 
economic minerals as an aid to further prospecting in the area. . . 
Quartz, cleavelandite , perthite , and muscovit e ar e the most abundant 
rock~form:ing minerals, and spodumene , amblygonite , beryl, and 
columbite- ta.ntalite the most important economic minerals . Other· 
minerals in t4e pe grnatites include microcline , lithiophyllite, 
peta.lite , lepidolite , cassiterite, tourmaline (red, blue-green, 
and black varieties) , red garnet, gahnite , graphite, l azulite , 
hornblende, f luorite, scheelite, molybdenite, arsenopyrite, pyrite, 
magnetite, ilmenite, and native bismuth. · 

Principal Rock- forming Minerals 

Quartz . 

. Quartz was found in all of the .pegmatites uamined by 
the writer, and occ~rs in almost every pegmatite unit. I t vari es 
in colour,from white to light grey to gr ey to dark grey, and in 
grain size f rom aplitic to very coarse, but is generally f ine to 
medium grained . In graphic gr anite it occurs in hierogl yphic­
like forms', and as rods or other elonga:te forms. It occurs a s 
anhedral grains .in the foll.owing assemblages : plagioclase-quartz-
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muscovite, plagioclase-quartz, muscovite-plagioclase-quartz, 
cleavelandite-quartz, perthite-cleavelandite-quartz-muscovite, 
perthi te-quartz, clea:v:eland:'.te-muscovi te-quartz, cl ea velandi te­
quartz-spodumene; cleavel.3.ndite~perthite-quartz-spodumene, perthite­
quartz-spodumene, and :in, quartz cores. It forms subhedral to 
euhedral crystals in quartz-cleavelandite. Veinlets of quartz cut 
perthi te, spodumene, ·and. beryl crystals: a few fracture-fillings 
of quartz were noted in certain pegmatites. 

Cl ea ve:~,~-ndi te 

C1eavellµldite is by .f~r ~he most abundant feldspar. It 
is a pla ty · vai.iety of al'b;i. te that 9'offimonly occurs in radiating 
clusters wit'H .. manj of the plates curved. In the pegma.tites of the 
region, c1eavelandite varies from white to grey to pink to red, 
and is usually med{Ulll grained. The most common assemblage containing 
cleavelandite is the cleavelandite-quartz assemblage that compose 
the wal+ zone of rnq.ny of .tll.e pegmatites in the region. Cleavelandi te 
also occtµ's ;iJl the following assemblages: cleavelandite-muscovite­
qua.rtz; cleavelandite-quartz-spodumene; cleavelandite-perthite­
quartz-spodumerie ;· :quartz-clea velandi te; perthi te-clea velandi te-quartz .. 
muscovite;· and cl6aveland.ite~bery1. 

Perthite 

. ~he perthite of the _pegmatites varies from white to pink 
to red, antj., is usually coars.e •. grained and subhedral to euhedral. 
It is fm.ind'"'ill the intermedii:i..te zones of many pegmatites and in 
blocky p,e!'.:thite:-quartz pods. ·The f ollovdng a ssemblages contain 
p~rtpi te~; · ; pert hi te-cleq. velandi te-quartz-muscovite; perthi te-quarts; 
cleavelandi.te-perth:Lte-quartz-spodumene; and perthite-quartz-spodumene. 

Muscovite 

Muscovite is common in the pegrratites, but is generally 
an important- constituent only of tl:e border zone, where it occurs 
in a f'ine-gra.:ined. plagioclase-quartz-m-u ovi te assemblage. Several 
of the spodlunene"T"ricb pegma.tites contain fine-grained muscovite­
plagioclase:-quartz bodi es , which in pl aces contain abundant tantalite, 
and are, apparently, r eplacement bodieso Iiiuscovite, in books up to 
6 inches in maximum dimension$ is an important constituent of the 
first inte:r,'illed:i-ate .. , r,one of .the Riber pegma tite north of Prelude Lake. 

Economic M:ineral s 

General Statement 

The important economic minerals are discussed in detail 
in the follaw:i.ng, pages. New field techniques for the identification 
of beryl' and columbite-tarrta.lite are described for the convenience 
of those who d,o ·riot have access to the publications :in ·which they 
were originally described. Considerabl e attenti on is paid to the 
uses of these m:in,erals :in order to illu.5"1;.ra t e their importance :in 
industry• Current prices are c?.lso quoted for the reader IS infor-
mation.. · 
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Spodumene 

· 'Spodumene is an important constituent of ~ny pegmatites 
in the Hearne Channel-Buckham Lake · area. It is easily distinguished.· 
froniberyi~ . the only other green mineral occurring in the peginatites 
of the Yellowkn:·i'e-Beaulieu r~gion, by the fact tpat it has well:.. 
developed cleavage whereas beryl has no cleavage. · · · 

Comp~- ·.·-.ion. LiAlSiz05 or Li20.Al203. 4Si02; Li20 : 
8.4 per cent, ~ -.i2o3 = 27 .4 per· cent·, and Si02 = 64.5 per cent. Most 
varieties contain 4 to 7 per cent LiOz. 

Crystallography. Monoclinic, prismatic. Elongate parallel 
.. with the c •· axis, and striated parallel with the c - axis. -Perfect, 

prismatic-(110) cleavage at angles of 87 and 93 degrees. Occasional 
.la.mellar structure parallel with 110. Ms.y be twinned, with 100 as 
the twin-p~ ane. · 

· Physical Properties. Brittle and readily cleavable; may· 
· be · splintery. Hardness ~ 6.5-7. Specific gravity• 3.13-~.20. · 

Colour: greyish white, greenish white, yellowish green, emerald­
green (variety, hiddenite), yellow, lilac (variety, kunzite); 
streak, white. Lustre, vitreous to pearly on cleavage surfaces_; 
transparent to translucent. 

Alteration. Alters to a mixture of eucryptite, LiAlSiOa, 
and .albite, or to a mixture of muscovite and albite, which has a ~ 
fibrous structure and silky lustre. In places · in the Yellowlmife­
Beaulieu region, it alters to a woody, green to black substance, 

.. which retains the outline and cleavage of spodumene. 

Tests. Fuses under the blowpipe flame, throwing out fine 
branches ati'irst, then fusing to a clear glass, giving a crimson, 
lithium fla.rr.e * 

General Occurrence. Only important occurrence is in 
ce:: ~.i :~n gran:i·cic pegmatites. 

Occur1·ence in the Yellowknife-Beaulieu Region. In the 
Yellowkni.fer·Beauliei.1 region, spodumene is found in the intermediate 
zone s of pol .yzonal pegmatites, It occurs as euhedral, green · 
crystals of coarse to very coarse teA'ture. The Hearne Charinel-Buckbam 
Lake area is especially a-.Jundant in . spodumen~-bearing pegmatites. 

. . · ~ . 

Spodmnene i s present in the following assemblages: 
cleavelandite-quartz-spodumene; cleavelandi te-perthite-quartz­
spodumene; and perthite-quartz-spodumene. 

:a g3neral, the spodumene occurring at the outer margins 
of spodume::le-beELring zones is altered or intergrovm with quartz, 
whereas the spod'Jmene toward.s th.e inner margins is fresh and 
occurs as discrete crystals. 

·- Uses. Spodumene is used directly in industry, or is 
used in the production of metallic lithium and lithium compounds. 
It is employed directly in .the manufacture of certain glasses; 
and ii1 certain cera.'1lic formulas. When used in glasses,, it ; · ~ · ~ 
reduces shrii.1kage during cooling, and lowers the firing temper­
ature of wh:ite-·wares. In general, the presence of lithium in 
glasses decreases the coefficient of thermal expansion, increases 
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electrical re sistance , inc;reases ultraviolet-transmission properties, 
and :l.mparts desirable working qualities to the glass. In ceramic 
formulas, spodumene acts as a powerful flux, especially when used 
wit h feldspar. A spodumene•feldspar m:ixture is ~arketed under the 
name of lit~ospar. Lithium oxide, .when used as a replacement for lead 
monoxide, reduces the tendency of a glaze to vaporize. The pres.ence 
of lithium lowers the maturing temperature of glazes, and increases 
the gloss and fluidity. Lithium is widely used as a constituent 
of alloys, increasing their ··hardness, .:toughness, and strength; a ~ 
few hundredths of 1 per cent lithium, for instance, gives hardness . 
to .aluminium and its alloys • . In higher melting alloys, lithium 
acts as a degasifier, i:ieoxidizer, desulphurizer, and general · .:.:_._ 
purifying agent. Lithium is generally introduced as a calcium­
lithium alloy. Lithium salts are used .in the pharmaceutical trade 
in mineral -waters and lithia tablets. They are used to give the 
red colour to f lare13 in fireworks; as fluxes;. and in the smelting 
of iron ore. ~fuch lithium hydroxide was .formerly used i.n alkaline · 
storage batteries, and· is now used in mercerizing sulphite cellulose 
for rayon, and in purifying helium and other rare gases . Lithium 
chloride and lithium fluoride are used as welding fluxes, espec:ially 
for aluminium. Lithium chloride is also used for dehumidifying air 
irl air conditioning and industr:ial drying units; it is one of the 
most hydroscopic, inorganic substance? known, and isnoni':'volatile, 
non-toxic, and non-corrosive, and its solutions have a 19w freezing 
point. Lithium nitrite is used in curing meat, and -lit_hiUVl borate 
is used in dental cement. The hydride is an efficient transporter 
of hydrogen for self-:µlllatin; rafts and balloons, and the peroxide 
is a carrier of oxygeh. Lithium compounds are also used in .the 
rran\lfacture of greases for use in extremes of heat and cold . 

Current Prices. Spodumene ore in carload lots and con­
taining not less than 6 per cent lithium oxide is worth ~;:; 6 to $8 
per unit lithium oxide per ton (4). 

Amblygoni te 

• 

T.Pe amblygonite oL the Yelloviknif e...:Beaulieu region closely 
resembles.plagioclase in appearc..nc@. Like pl agiocl?.se , it is triclinic, 
with multiple l amellar turns. In general, the plagioclase of the 
r egion _does not weather on exposed surfaces._:, whereas surfaces of 
amblygonite that have . been exposed.'·o~ outcrops for a long time 
weather chalky. Amblygonite (specific gravity = 2.98-3.15) is 
noticeably heavier than plagioclase (specific gravity = 2.61-2. 76) . 

. . Composition. LiA1FPo4.r HzQ -: LiAlOHP04 .i H2o · (the 
. hydroxyl erid of the series is called .montebra$ite) . Li20 : 
10. :J_ per cent, Al203 = 34.4 per cent , F = 1 2 •. 9 per cent, and 
P205 = 47. 9 per cent . Sodium commonly replaces part of the lithium, 
so that most varieties contain about 9 per cent Li20• 

Crystallography. Tric!i~ic, perfect (10?~' good (110), 
imperfect (001), QDd tlistinct (Oll)~cleava ge ; multiple l am.ellar 
twinning on (ID) and on' (111) .-

Physical Properties. Occurs as blocky, coarse. to very 
coarse, pegmatitic crystals, F..ardness = 6. $,pecific gr avity = 
2.98- 3. 15. Colour, white , g:i;-eyish vrhite , gr e,enish vrhite , greenish 
grey, gr ey, pale green, pale blue, pale yellow, or brovmish white . 
Lustre, greasy to vitreous, or pearly on basal cleavage surfaces; 
Subtransparent to translucent. 
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. . 'rests. . Easily fusible, giv:uig a crimson, lithium flame. 
i After fusion with sodium carbonate and .dissolving in nitric acid, 

gives yellow precipitate when an excess of ammonium molybdate 
so],.ution is·. p.dded (phosp,ha~ ~est). _ 

General Occurrence; 
.. , . certain granitic p~gmatite,s .• 

Only important occurrence is in 

. Occurrenc.e in the Yellorrknife-Beauiieu. Region . · In the 
.. ,cleavelandite-quartz-spodumene assemblage and at the outer margins 
. of: the perthite:..quartz assemblage of Moose No. II dyke, DeStaffany 

Tantaluni Berryll:i.um Mines, Llmited, property, and in certain dykes 
near Sproul lake;, · ,;._ , · 

i· 

Uses. Simil;:i.r to th,ose of spodllinene • 
. , 

.. , .. OU.rrent f'rices. Air-floated amblygoni te ore. :in carload 
. lets is quoted as .b,eing worth :::,110 a ton ( 3). 

Beryl 

Beryl i s 'found iri many: pegmatites throughout the region. 
' .. '. It is distinguished. f rom spodumene by its lack of cleavage. and, 

when white , from qu'.artz by the fact tha t it occurs in subhedral to 
euhedral, si..."'(-sided crystals. 

Composit ion. Be;5Al2Si60:L8 or 3 BeO. Al203 6Si02 . 
BeO = 14 per cent, :A12o3 • 19 per cent, and Si02 :: 67· per c e~t~ 
The· beryllium is commonly replaced in part by sodium, potassium, 
lithium, . or .cae.sium, .so that the BeO content usually varies from 

... ' 10 to 14 pe_r cent.:·: . . ' 

I .. 

Crystallo@'.'(Phz. Hexagonal; forms usually consist only 
• f first order prism l OIO) and base (0001). Cleavage is poor and 
is rarely shown. Frequently striated parallel Yrith the c - axis . 

Physical Properties. Occurs as subhedral to euhedral 
crystals elongate parallel wi ~ the c - axis; _s:L'<:-sided, perpendicular 

·· to the c· - arls:. · Hardness .. ·1;-s.:..a. -Specific gr avity_= 2. 63-2 .. 91 . 
Colour~white~ pale green, pale· blue, gr een, emerald- green (emerald 
is the deep green, t r anslucent variety) , gold~n-yellow, a nd p ink 
(high allr.ali variety)'. · Lustre, vitreous; sometimes .resinous; 
transparent to 'tran_s,lucerit. 

Tests. Until recently , it has been difficult t o detect 
the pr esence of ber ylliu.m by ord:inary analytical methods . A simple 
test .for b.eryllium, and a means of distinguish:ing beryl frofu quartz, 
based oh their diff erent speci.fi_c gravities, are described here. 

The Spector-Brovm Beryllium Test (17) 

Chemicals. Needed 

1. 0.01 per cent solution of quinalizarin in 
acetone. 

2. Sodium h;ydroxide pellets. 
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1. Form a sodium .hydrorlde bead on a wire loop . . 
using a blowpipe or a small Lenk Automatic 
blowtorch. 

2. Fuse .a srna.11 portion of finely ground Inineral 
into the bead by prolonged heating.. . . 

. 3 • . Disso,lve the bead in 25 drops of water )..n a 
test tube. · 

4. Place 2 drops of reagent (quinalizarin solution) 
on a spot plate (wax paper may be used as a 
~ubstitute ), and add 2 drops of the bead solution • . 
If berylliUJll is present, a blue colour appears : 
if there is no berylliUJ11, a vi olet colour appear s• 
It is advisable to run a blank at the .same time 
so that the colours may be compared . 

The Barlow Beryl- Quartz Test (1) 

· 1. Use a ilass tube, closed at one end, and about ! " 
inch. in diamet.er, and ·2! to 3 inches long . 

2. Pour in bromoform up to within 1/3 or 1/4 of the 
top of the tube.. . . . 

3. Drop small fragment·s , about 1/B inch square, of 
laiown, pure beryl and quartz in the .bromofonn. 
Both will float, as hrom9form has a density of 
2. 90 . . . . 

4. Gradually add pure benzene to the bromof orm 
drop by drop by means of a glass rod - about 
4 cir 5 drops are enough. 

s. Tilt the tube slightly from side. to side and 
allow to stand for several hours . Both the 
beryl and quartz will sink, . but the beryl . siriks to 
a lower level. · · 

6. Drop the unkriovm mineral fragment into the tube 
and observe where it comes to rest . If it is 
beryl it will come to re st near the beryl 
fragment; if quartz, near the qua.rtz fragment. 

Benzene eventually. evaporates, and both minerals 1nill 
float. again. 1\'hen this ba.ppBns, add r:orc ben:cene as 
described above . 

Eventually, the density of the liquid equalizes throughout . 
Remove the cork, allow the benzene to evaporate, and add more benzene 
as before. 

. Acetylene tetrabromide may be used as a substitute for 
bromoform, but a little more benzene must be added . Fragments should 
be granula,r, .as prismatic o;r t abular. grains do not come to their 
positions quickly. This method is ba.sed on the fact that the 
specific gravity of quartz is 2. 65 11rhereas tl:i..at of most beryl 'is 
about 2 . 70. · · 

General Occurrence. Only important -occurrence is in 
cert.air).. granltic pegmatites. 
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Occurrence in .the Yellowknife-Beaulieu Region. Beryl 
occurs associated exclusively with z9nal a~semblages in the Yellowknife­
Beaulieu region. It is found most ·cormnonly in .zones or pods, of 
perthite-.qi..artz,: especially aJ.ong the outer. ·rnarg:ins of the zones or 
pods. In the Riber pegmatite beryl occurs in abundance in ~wo 
cleavelanditc-rich assemblages. Beryl was found in the foJJ.owing 
zonal assemblages in the, region: perthite-quartz, cleavelandite­
quartz, spodumene-perthite-qua.rtz, quartz . (~t outer margin) , perthite­
cleavelandite~quartz-musoovite, perthite-quartz-muscovite, and 
cl ea velandi te. · '· · 

The beryl usually occurs as ·c:rystaJ,.s under hand-cobbing 
size (that is, with maxilnum dimension less than 6 inches), although 
crystals up to 15· inches long were seen in pe;rthite- quartz . 

In general, the beryl occurring in wall zones, usually 
composed of cleavelandite-quartz±m•:r..ocovite , is white to pale green 
in colour and tends to be subhedral. Beryl associated with perthite­
quartz is generally green, .and euhedral. Beryl occur.ring in the 
Ribe~ pegma.tite is a goltlen or glassy, yellowish green . 

It wou.:td";cl.ppear that. pegma ti tes c~ntaining e1..rtensi ve zones 
of coarse or very coarse perthite-quartz are especially favourable 
fo~ ~he:: occuri'ence of sigrtifieant quantities of hand-cobbing beryl. - ' ' . . ' . . .. ~ . 

Uses. Beryl ' is .used airectly in the production of high­
grade dielectrics for use in ~eroplane spark plugs, and is the 
source of berylliUl'll metal and beryllium oxide. Perhaps the principal 
use of beryllium is in alloys. Beryl.lium~copper is the most 
important beryllium alloy: the master alloy contains 4 to 4.5 per 
cent beryllium, whereas the final copper-base alloy contains 0. 3 to 
2.5 per cent. ·Beryllium-copper alloy is fatigue-, corrosion-, and 
wear- resistant, is hard, has great tensile strength, high electrical 
and thermal conductivity, high electric limit, low·creep tendency, 
and is non-magnetic .and non- sparking. Some of the uses of beryllium­
copper alloy are in current-carrJjng springs, ·pressure-responsive 
elements,; switches; "Welding tips, disks, plater. .. ts bars , matrix 
me:t9.l in diamond-dr:ill bits; valve guides, non-magnetic ball 
bearings , non-sparking t ools and parts, tubing subjec~ed to vibration 
or repeated flexing; aeroplane or other ±nst:rWJ'lents (where its 
prope~t~s ·make possibie · the use of a smaller part), and in electrical 
eontrol equipment for machinery and fire protection. , 

Beryllium~nickel has q ~eh higher t~sile strength than 
the copper alloy and is used in watch balance wheels .and aeroplane 
parts. Beryllium- aluminium alloy has high strength and thermal 
conductivity, unusual oxidation resistance) and low thermal expansion. 
It is used in camera shutters and aircraft pistons . An addition of 

. from 0. 005 to 0.01 per cent beryllium reduces the oxidation of 
magnesium markedly. Iii zinc alloys, beryllium reduces cre~p , : 
increases tensile strength, and improves corrosion resistar~e. 

Beryllium oxide is an excellent refractory, being strong, 
hard, resistant to thermal shock, and hav:i,ng a high melting point. 
In combination with other oxides , it seems to' :i.nipart its · oWn.· " 
property of electrical resistance at high temperatures; thus it 
is an excellent insuJ.ator for high-temperature .furnaces, and an 
insulator where electrical conductivity is undesirable. The 
oxide has also been used in rocket combustion chambers . Beryllium 
oxide is a 'phosphors', that is, it has the property of ·transforming 
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radiation of a given wave-length into radiation of a longer wave­
length. Consequently, it f:inds use :in fluorescent lamps, X- ray 
screens, and :in television and other cathode-ray tubes. Manufacturers 
of fluorescent lamps bave recently agreed to substitute non-toxic 
calcium balophospbate for the beryllium phosphors. 

. Metallic beryllium is used to make vacuum-tight X-ray tube 
windows , · in glasses requirir:ing ·high-speed light transmission, and 
:in radium-beryllium neutron sources . Beryllium bas low absorption 
for neutrons, a high melti.ri.g powt, and is resistant to oxidation; 
thus it has found use a s a moderator and reflector of neutrons in 
atomic energy investigations~ 

Current Prices. One ton of North Carolina beryl ore 
containing -10 to 12 per cent beryllium oxide is quoted as being 
worth ;::;34 to ~~37 per unit beryllium oxide f .o.b. at the mine (5). 
Imported ore containing a minimum of 10 per cent beryllium oxide 
is worth ':.;34 to :.:~36.SO, per unit beryllium oxide, c.i.f., United 
States ports (S)'. 

Columbite-Tantalite 

Colurnbite-tantalite occurs in many of the pegmatites of 
the Hearne Chanhel-3uckhaln lake and.Ross lake-Redout Lake areas. 
In most places, it is the platy, high-ccillimhiiim ·variety, which is 
easily recognized. The bl ocky, high-tantalum variety can be 
distinguished from cassiterite and tourmaline by its dark red to 
bla.ck streak. 

Composi tiori~ (Fe ; I11In ) ( Cb, Ta) 2oe• Tb,e columbi te-tantali te 
series includes four subspecies between which all gradations occur, 
namely : columbite (Fe, Cbz05), mangancolumbite (Mn, Cb205) , 
mangantantalite (Tum, Ta205J, and tantalite (Fe, Ta20s) . 

Crystallography. Orthor;l1.ombic . Hi,gh-tantalum crystals 
are blocky_. more or less equidimensional prisms, ·Hhereas high- . · 
columbium crystals are thin plates. Heart- shaJ ed contact twins and 
penetration tw:ins occur. 

Physical Pr.operties. Brittle. Cleavage, parallel vrlth 
100 and 010; fractu~ subconchoidal. Hardness = 6. Specific 
gravity l!! 5~3 ... 7. 3, i.n0reu::iing with ;increasing tantalum content 
(~ ta.ble prepared by H.-V. Ellsworthl). Colour, iron-black, grey-

1Jolliffe, A.W.: Rare-element Pegmatites , Yellowknife- Beaulieu 
Area, Northwest Territories; Geol. Surv., Canada, Paper 44-12, pp . 
4-6 (1944) . 

. \l. 

black, brown- black, opaque; r arely reddish brovm and translucent; 
somet:irnes iridescent; streak, dark red to black; lustre, sub- metallic, 
sub-resinous . 

Tests. A t est for colmnbium and other metals has been 
described by Van Valkenburgh and Crawford (18) and by Wahlstrom 
(20). Although tantalum cannot be detecte.d by this method, the 
test for .columbium may be used to indicate the presence or absence 
of tanta.lurn, as these tuo elements are invariably associated. 
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Van Valkenburgh:-Crawford Test (18, 20) 

Method 

. About . O.l gram of finely poyvdered mineral is mixed 
with 2 grams of ammonium .hypophosphite (M3.llink;rodt . 
Cheiniciil Works - labelled "for manufacturing· use only'')' 
and heated over a Bunsen burner flame i n a porcelain 
evaporati~g dish. Decomposition of the hypophosphite 
produ9es various gases, which igri:i te and yield thick, . 
white clouds of smoke • . Heating is continued until 
a clea,r fusion is .obtained. : Tlie fusion is water 
soluble. ·• 

Columbium Test 

Fuse ·the :m:i.neral as above . The mineral powder 
rarely completely disintegrates • . Concentrated 

. ·hyd;roqhloric acid is added to. the fusion; the mixture 
. i~ brought to a boil; and a smal;L piece of mossy tin . . 
is added. ' If columbium is present, a brilliant blue ' 
colour is produced. · · 

General Occurrence. Only important occurrence is in 
certain m;ranitic pegmatites and in deposits f ormed by the weathering 
of .these pegmatites. 

Occurrence in the Yellowknife- Beaulieu Tie gion. .Columbite­
tant'CJ.lite has a wide r ange of occurrence in the pegma.tites .of the 
Yellawlmife- B.eaulieu·- region • . it is found in zones, and in · fine­
grci.ined , l:mscovite-rich bodies that are , apparently, the: result 
of replacement processes . 

ColUlJlbite-tantalite Yra.s found in border zones , ~irall zones , 
,intermediate z.ones, and cores • . . It occurs in the following zonal 
as semblages : plagiocl ase- quartz'±muscovite, perthite-cleavelandite­
quartz , clea velandite- quartz, pert hite- spodumene- quartz, perthite­
spodumene- cleavelandi te- quartz , spodumene- quGrtz-plagioclase, 
perthite- quartz, perthite-quartz-muscovite , and in, or near , quartz­
muscovite segreg~tions in perthite- cleavelandite- quartz- muscovite . 
In general, the zonal assemblages feature the platy, high columbium 
variety. The plates tend to be associated with cleavelandite , 
perthite , and beryl . · 

The muscovite-rich bodies contain the high- tantalum 
variety of columbite-tantalite, which is recognized by the blocky 
nature of its crystals , and ·which is usually much more abundant 
in these bodies than in the zonal assemblages . In adc~ition to 
muscovite, these bodies generally contain pl agioclase-·foonunonly 
cleavelandite) . Those containing columbite- ta.ntalite are comuon 
in the lithium pegmatites of the Hearne Channel- Buckham Lake area . 

Uses . Columbium is used as a stabilizer in .stainless 
steels, decreasing their susceptibility to :intergranular corrosion, 
increasing creei:i and impact ~trength, -?-nd improving vreldability. 
It is finding use in ferrous and non.:.ferrous o.lloys for hi gh- tem­
pera ture jet engines , gas turbines , and other equipment . Tantalum 
i s easjJ_y worked and is highly r esistant to corrosion. It is used 
in the chemical industry in heat exchangers , condensers , absorption 
towers; :in surgery, for skull plates and sutures ; and in el ectronics , 
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as a component of vacuum tubes. The carbide is used in cutting tools, 
dyes, and wear-resisting parts. Tantalum oxide is an important component 
of silica-free optical glass, which is used for the lenses of cameras 
in air-photographic work. Potassium-tantalum fluoride is used as a 
catalyst in the manufacture of synthetic rubber. 

Current Prices. Columbite,. containing 50 to 55 per cent 
combined oxides of coiwnbium and tantalum, is quoted as being worth 
100 s - 115 s per unit Coi.f., London (19). Tantalum ore, 56 to 
60 per cent concentrate, coilllJ1.a.nds a price of ~~2.00 to ~?2.25 per pound 
of tantalum oxide (5). 

PEGMATITES OF THE HEARNE CHANNEirBUCKHAM LAKE AREA 

Gen3~al Statement 

The pegrnatites of t he Hearne Channel-Buckham Lake area 
are noted for their high content of lithium, and may be classified 
as lithium-rich granitic pegmatites . As in the case with lithium­
rich pe~natites studiei in the United State9, these pegmatites 
exhibit remarkably well-developed internal structure , and may 
contain as many as seven lit.hologic assemblages , These pegmatites 
generally contain columbite-tantalite, .:~nd some of them also contain 
beryl. 

The occurrence of lithium-rich pegrnatites and the apparent 
lack of other types of pegmatites commonly -found in other parts of 
the Beaulieu-Yellowknife re gion merit discussion. The pegmatites 
of the area are few in number, and all of them examined are of the 
lithium-rich variety. Furthermor e, the Hearne Channel-Buckham lake 
area contains only a few sr.ia.11 bodies o.f grcmite , two of which are 
large enough to be shown on a scal e of 1 inch to 4 miles (12). The 
pegmatites show no r egi onal zonal ·r0:i.at::..onship to these small bodies. 
If the zona tion of pegrr.n.tites about the granite, as seen at Redout 
lake, holds for this area also, it woul d S3em that these lithium­
rich pegrnatites and f:lniall gr.:::.nite b'xiics are the surface expression 
of greater numbers of pcgmatj_~.;e an::l. a l .s.rger body, or bodies, of 
granite to be f ound at de:?tho 

Description ?f Properties 

1I·JOS8 Claims (15; 16) 

(See Figures J.A~ lG) 

The Moose group of fifteen claj_"Ils , held by DeStaffany 
Tantalum Beryllium Mines Limited ;; 914 j.icLeod Building, Edmonton, 
Alberta, is on the norh side of Hearne Channel;, Great Sl ave Lake, 
about 72 miles east-southeast of Yellovrlmif P. n 

The Hoose Nos . 1 and 2 claims nsr e staked by G. D. 
DeStafiany and A~ Gr eathouse ih July 1942 on .behalf of DeStaffany 
Tungsten Gol d Hi nes, Limited, to cover scheeli te shovd.ngs . In 
1943, the group was enlar ged to i:1clude t wo pegmatite dykes. At 
present, the group comprises fif t een claims, wit hin v1hich are t wo 
large and th.ree small peg'I!latite dykes . The large pegmatites are 
kno-vm as the ifoose No . 1 and Moose No . 2 dykes re spectively. The 
claims are now held by DeStaffany Tantal um Beryllium iiines , Limited . 
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" By: ·July 1946, a shaft had been sunk on the Moose No. 2 dyke, and a 
.. "· mill erected at the south end of the dyke ·on the shore of Great Slave 

Lake- The following data were obtained from a report by L0rd (16). 
The mill ran during parts of September and October 1947, ~nd treated 
31 800 pounds of .ore from the Best Bet No. 1 cla:iln and 30 tons from 
the Moose claims• About 1,200 pounds of concentrate were produced. 

··· ·In 1948, the m:ill produced 1 1 400 pounds of concentrate from o:!:'e from 
the ·Best Bet No. 1 ola:iln. 

· Pegmatite workings on the Moose group of cla:i.1"..s bava been 
confined to the Moose No 0 2 dyke. This 'dyke' refet's ·to fj.ye pegmatite 
bodies that may represent one, two, or more dykes (Figu:c3 lC). The two 
southerrunost bodies are referred to as the south sectj.or1, the tzrn 
central bodies as the . central section, anr! :-ho no.rtr .. ernm.o::;t bocy :-.s t:ie 
north section. M.lch of the overburden has been st.r:i.?p,;d from. these 
sections. A cut about 28 feet long, 5 feet wide~ and 2 . ·~et deep 
crosses the central part of the north body of ths scuth oe;;;tion, and a 
pit about 64 feet leing has been excavated at the north e;id c•.2 the same 
body . ... Broken rock obscures the depth and width of this 'tJi·~..... Four 
pits and a shaft comprise the workings at t:ie north section; the 
largest, '. at the south end, is 80 feet long and has a :cJ?..xir.:ur.n vdd.th of 
38 feet; its floor is covered with broken reek, but. t ne Irl!.:):i.111U1Jl depth 

. iB probably ·10 feeto A seco:J.d pit, 8 feet long, 6 f'€ Tt, wi.C.e , a::ld 1 
foot deep, lies 66 feet north (.'.If the large pit. A thi..'Y'(l p:::c,, near 
the north end of the north body, is 62 feet long, and h-:f; .. a. nax.iraum 
width of 28 feeto Most of the pit is shallow; but ·~.r.a 3 ,y1tl'. e:id :..s 
deeper, the maximum depth being about 10 feet al'i:.hough b:rn1'".'0n r vck 
again obscures the floor. The fourth pit lies 36 feet soutlr~rest o~ 
the third pit, . and is 8 fe@t long and 6 feet wide. Broken ro~k covers 
the floor. · The shaft is ~ feet by 7 feet and was sunk to a depth of 
40 feet. 

The mill was built at the southernmost <!'"'11.1 of t,he Moose 
No . .. 2 pegmatite bodies on the shore of Great Slave I.e. :•'3., ::'.:t 'Nas 
designed to proP.uce a columbite-ta.ntalite eo~.ontra.te, Equiprumt 
includes a small· ore bin, jaw crusher, rolls, a twc-sta.g9 d.J:y 
classifier, and a D 3,400 caterpillar diesel engineo ':':he ~:;iJ..l 
capacity is about 5 tons a day. 

Moose :'.-~o., l~~· This dyke is abou-i.; 870 i'·~~.;:t lo:i.g.~ and 
averages betWeen 15 anct---Wfeet in width. It s::.!'Drns ::·D1··~h ;) aegrees 
west and dips 80 deg:-ees east,, Much of the dyks is ob :.: :.;u:cd by over­
burden and lichens.. The dyke is zoned, and "Ji:t.."'."ee as seJt1:.:J..s.ge s were 
noted: fir.e-grained quartz-plagioclase-muscov:lt8 cc,:.:p1x,:;0 ·the outer 
or border zone, which occurs only ir1 plac'?.s; c.:>ar8e-g~·a:;_~..ed microcline­
quartz-clea velandi te:! spodumene is f our.d in pla .e s; a.P:l : pc..:umr:me is 
especially abundant at the sout;h end of the dyke o ::.'h9 r~~ o:~:nmene 
crystals become coarser and less altered t i:--::-,:;:'d the ce,~t_~(;; 0f the dyke, 

. and nruch ,of· the mineral is intergrown with quartz~ Sewnal quartz 
masses were found, ar.d these probably r-epre :>Emt a. dis c ?::-r..,:_,r .... 0 1.' S core. 
A few, small grains of tantalite were noted; no ~.1cryl 'h'L:. :J :';een. 

Moose No. 2 Dyke. This rciyke' comprises i'ivo pegrnatite 
· exposures that may comprise par:f,s of one or more pewiati·!.;e bodies. 
Its ~ubdivision into south, centrCl:l, and north sections r.r·1s . aJ.ready 

.been described. 

The south section i's composed of two pegma.tite bo1ies 
each about 100 feet long, that may represent faulted parts of one 
dyke. Both bodies are s:ir.ailarly zoned although the north body 
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contains a spodumene assemblage in addition to those featured in the 
south body. Because several quartz masses are exposed, it is assumed 
that they represent.a discontinuous core. The border zone is composed 
of fine - gra:ined quartz-plagioclase-muscovite; the quartz and plagioclase 
are grey and · th.e muscovite is pale green. Fine-g-rained, irregular 
patches of - the wall-zone .assemblage occur in places in the border zone. 
The wall zone is medium-grained cleavelandite-quartz-muscovite, which 
becomes coar.ser in texture tovm.rd the f~st intermediate zone. Iu it 

. ·the quartz is usually grey, but may be white; the muscovite is pale 
.gr'een; and the cleavelandite varies from grey to pink to red, becoming 
redder in colour towards the first intermediate zone. Coarse-grained, 
block:y perthite-quartz comprises the first intermediate zone. The 
perthite varies in colour from salmon to brick-red and is subhedral 
to euhed.ral; . the quartz is white , and occurs interstitial to the 
perthite or .. as veinlets cutting it. Perthite-spodumene with minor 
qu~rtz occurs in the north body, and apparently represents a second 
intermediate zone. The perthite is brick-red whereas the spodumene 
is green. Subhedral to euhedral beryl, pale yellow to green in 
colour, was found in cleavelandite-quartz-muscovite near the 
perthite-quartz boundary, in perthite-quartz, and in perthite-

. spodumene. Columbite-tantalite , in single and radiating plates, 
was found, .associated with beryl, in perthite in the 
perthite~spodumene assemblage, and in clea'\Telandite of the cleavelandite• 
quartz-nrus.covite assemblage. The folloi.·d.ng table lists the pegmatite 
zones and mineral assemblages found in the south · section of the Moose 

,No • . 2 dyke: 

Zone Assemblage 

Border zone • ••• ••.••••••••• Quartz-plagioclase-muscovite 

:fall zone . • • • • • • • • • • . • • • • • • Olea velandite-quartz-muscovi te 

. 1. ·.:.·:· Intermediate zones •••.••.•• 1. Pe~thite-quartz 

2. ?erthite- spodumene-quartz 

Core. . . . . . • • . . . . . . . . . . . . . . • Qp.artz 

The wall-rock is sheared in places parallel Trith its contact with 
the pegmatite. 

The central section of the Hoose No . 2 dyke is composed 
of two pegmatite exposures separated by over bur den, and may represent 
one body. The largest exposure is 180 feet long and has a maximum 
width of 100 feet on the' surface . Both of these exposed masses are 
similarly zoned and will be discussed together . The outer mineral 
assemblage in each is quartz-plagioclase- muscovite , as in the south 
section, Ql!t is represented only in a fevr places . Cleavelandite­
quartz , sili1ilar to that of the.south section, occui~s in places 
along the v{est side of the larger pegmatite mass . The adj acent 
a ssemblage , inward from the walls , is perthite-quartz- cleavelandite , 
in which coarse, pale pink perthite crystals occur in a medium­
grained grouncl.JJJ.ass of quartz-cleavelandite • . This is the most abundant 
asse):llblage in the central section. The innermost assemblage exposed 
:in t his section is perthite-spodumene-qu.artz-cl.eavelandite, in which 
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the spodumene is coarse gr ained and fresh . Broken rock and splinters 
of spodumene obscure much of the larger mass , . vThich dips betvreen 
55 .and 65 degrees west . The wall-rock is sheared in places parallel 
with the pegmatite-wall-rock contact . · 

The north section (See Figure 2A) is a lenticular pegmatite 
body 515 feet long and 145 feet in max5J:num width as . exposed. It is 
covered at its . south · end by muskeg. The body strikes north a nd dips 

· 60 · to 75 degrees west_ A border zone of fine - gr ained quartz­
plagioclase-muscovite and a wall zone of cleavelandite-quartz are 
exposed in places along the west side of the body. The core is, 
apparently , orange. to redJnicrocline, and is very coarse . .Assemblages 
between the wall zone and the co're comprise quartz-cleavel andite- · 
spodumene±amblygonite , quartz -cleavelandi te, -and microc.line-quartz­
cleavelandite. They probably represent intennediate zones , but, as · 
much of ~he pegmatite body is cover ed by broken rock, their relation- . 
ship one 'to another is not clear. In these assemblages , the .microcline , 
spodumene, and amblygoni te are very coarse; the amblygoni te occur s ,· . · · · ;. 
c~iefly towards the south end of the body, but isolated crystals 
are found at t.D.e outer margins . of the microcline rnass_es . .Small masses · 
of f ine-g.ra ined . muscovi te- quartz- plagi oclase-columbi te-tantali te 
occur in place s , and appear· to be replacement bodies.-. · Beryl was 
f ound in the cleavelandite-quartz assemblage at the south end of 
tI:ie expo.sed pegrnati:J;e ~m~. · in microcline .11ear the north end.. Columbite• 

· tan~lite occurs aei., l:;?locey crystals in muscovite"."qual:,'tz-plagioclase ·­
and . ·a.s: :Pia tes 'in ril~crocline in the large pit near .. the north end of 
the body . An examination of the tailings ·at the mill suggests that 
the bulk of the ore milled was muscovite-quartz-plagioclase-columbite -
tantali te. .. ---· . ,. . . .. .. - .. --~·- · 

The percentage of spodumene in the spodumene-bearing 
assE?_mbl.ag~ of the north .szction of the Moose No. 2 .. ·dyke ·was estimated 
by laying a tape measure across .the spodumene-bearing assemblages at 
intervals and · measuring the · spo'd.umene intercepted.. ·Corrections were 
made for differences in specific gravity, and the percentage of 
spodumene by weight was cal'culated~ Ori ·the bases. of ·the spodumene­
bearing rock exposed at the surf2ce , and vri th very lit tle interpretation, 
it v1as calculated that a minimum of 6 , 039 fons of spodumene- beari ng 
rock is available to a depth of 10 feet . Be cause spodumene 
constitutes 24 per cent by weight of the spodumene-bearing material, 
this tonnage can be expected to yield about 1,450 tons of spodumene. 
The spodumene is of hand- cobbing size . · 

Best Bet No . 1 Claim (16) 

(See Figures lA, lD) 

The Best . Bet No . 1 claim is held by DeStaffany Tantalum 
Beryllium Min:is, Limited, 914 McLeod building, Edmonton, Alberta. 
The claim is on the vre st shore of Drever Lake about 4! miles north­
west of the camp at the Moose claims . It was staked in 1944 and 
was obtained at a later date by the present ovmers. The claim 
covers a lithium-bearing pe@natite sill from which, during parts 
of September and October 1947, 3,800 pounds of colurabite- tantalite 
ore ·was treated in the mill at the Moose claims (Lord, 1951). 

On the Best Bet No . 1 claim, an open-cut 40 feet long, 
15 feet wide , and 10 feet deep , has been excavated diagonally 
across the pegmatite sill, which strikes north 35 degrees east 
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and dips 75 degrees northwest. The sill is aboµt 2.85 feet long and 
ms a ma.xi.mu.rn Width of 35 feet, but averages about 25 feet. The 

. pegmatite is ' well soned, but the internal structure is complicated, 
and detailed mapping is required befo~e an accurate description can 
·be made. The description of '.the. pegmatite must, therefore, be 
regarded -as preliminary. · the z'bnal mineral 'assemblages fronithe 
walls :i.mvard are: fine-grained quartz-plagioc1ase±muscovite; i'ine­
g;rained quartz-cleayelandite~muscovite, medium-grained quartz-' 
cleavela.nditeimuscovite, quax-t,i-amblygonite•spodumene, and perthite. 

· Small masses of fine-grairied, yellowish green muscov:ite•columbite­
ta.ntalite, that may be replacement bodies, occur in places in the 
quartz-a.mblygonite-spodi.µnene assemblage. . Platy columbite-ta.ntalite 
occurs iri. perthite and altered 'sp9(iumene, and-' in cleavelandite .• 
The spodumene near the outer margins of the spodumene-bearing 
assemblage is altered or intergrovm ·with quartz in places . Towards . 

. the centre of the sm, the spodumene cry:;3tals are very coarse,-: the . 
larzest being 14 feet long and . 2! feet .wide . Pale yellpwish green, 

··· subhedral beryl occ\lrs in places in.· quartz-cleavelandite±muscovite, 
The largest crystal observed was 4 'inches in diaineter perpendicular 

. to the long axis of the crystal. · 

. rt· ·l'as been estimated. _: (16, p. ·: 121) that a medial zp~, 
w~ch is llS feet long ~nd averages 12 ·feet in vridth, :fs 50 per ~•t 
amblygonite, and probably contains 66 tcms o~ a.mblygo:p.ite for eaeh 
foot of 'depth. · An area· near the. north end of the sill, 45 feet long 
and 25 feet wide, shows 19 per cent spodumene and 12 per cent 
amblygonite. This material · con,tai:ris 12!- tons of spodumene and -'.Z! 
tons of amblygonite for each f o6t of depth. , 

A chip sample of musc6vite-columbite-t~ntalite, analysed 
by the Bureau of :Mines, Ottawa, ccrita':Lned: tin, 3.72 per cent,; 
tantalum pentoxide, 3.56 per cent; and columbirun pentoxide, o.o9 per 
oo~. , . 

,.·:. 

Tan Claims (15, ~~) 

(See Figures lA, iE) 

The Tan group of four claims-~ held by DeStaffany Tantalum 
Beryllium Mines , Limited, 914 McLeod Building, Edmonton, Alberta, 
lies about 1 mile southwest of the Best Bet No . 1 claim, just west 
of Johnston Lake. · · , 

The Jade grollp of claims was staked -in 1938 to cover gold 
showings near the east end of Blatchford Lake , about 67 miles east­
southeast of ·Yellowlmife. Four pegmatite bodies vrere discovered on 
the property and, in 1942 when the Jade group reverted to the · Crown, 
the Buddy claim -vms staked by The Consolidated Mining and SmE?lting 
Company of Canada, Limited~ and three Tan claims by DeStaffany 
Tungsten Gold Mines, Limited.- The Buddy claim and the three origin.al 
Tan claims were later acquired by DeStaffany Tanialum Beryllium 
M:Lnes, L:irni.ted, and now compose the Tan group of four cla!Jns . 

Workings comprise eleven shallow pits, ten of them excavated 
on what is known as the No. 3 pegmatite and one on the No . 4 
pegmatite. , .. 

., 
No . 1 Pe~ite. ·. 'This pegma-tite body is 265 feet l on .. g. 

and has an average ~t.fi o.f 5 feet·. It strikes north 20 degrees 
,\. ··i . - . ... 
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east, dips vertiC?-llY, and is in part slightly disconformable with 
the adjacent wall-rocks, which are sheared in places along the contact. 
The pegmatite is zoned, and ~he assemblages from the walls inward as 
exposed are: fine-grained quartz-plagioclase-muscovi te, medium­
grained quartz-cleavelandite, and eleavelandite"quartz-muscovite­
spodumene, which is mec3:ium grained v1ith the exception of spodumene, 
which 'is coarse. As noted in ma~y other pegmatites, , the spoqu.mene 
tends to be intergrown with other m:inerals and altered towards the 
outer margin of the zone. A few.columbite-tantalite plates. were 
f0:Und in sp6dfunene, cleavelandite, and quartz • 

. . . 
" . .. . .. . , : No. 2: Pegmatite . This pegmatite "was traced for 275" feet, 

and is .. 1o ::feet \v'ide ; it strikes north 25 degrees . east, dips .85 
degrees northwe.st," and is apparently a sill, Trith the wall-rock 
·:;>hea·red "in•;places along th.e pegmatite contact. The peginatite body 
is. z'.oned, aiid ·the follmiting assemblages were noted: medium- grained 
quaxtz~plagioclase-inuscovite , on the east side or the sill; fine-

. ".·,grained qua:rtz-clea:velandite-nruscovite,· on the west . side; and 
. · .: clea velandi t e-quartz-spodumene-microcline-amblygoni te, nhich occurs 
. , . in . the centre . section· of the sil1. The spodumene, microcline, and 
.. amblye;onite are coarse grained, and the cleavelandite- quartz ,medium 

grained. Platy columbite-ta.ntalite and f>cther metallic minerals 

r. . .. 

were notea in the quartz-cleavelandite-muscovite assemblage, and 
smaJJ;irregular patc~es of fine~grained rose .quartz occur in places . 

• .. "C · .. " No. ··3 Pegmtite . This pegmatite body is in tvrn sect.ions, 
• . :, . ~ne~ .. 160 feet in length and · ~he other 125 feet. ·These parts stl'.'ike 
~ _ ·'.·, north ·50 degrees wes't ancf dip 55 to 60 degrees n.o:rtheast, whereas 

the adja cent meta-s'edimentary rocks strike north 10 degree s west 
'> and dip easterly at 75 degrees. The pegmatite· bodj.e.·s are zoned, 

~nd, ·the :following' asiemqlage·s ·were . noted: fine-. grained quarw\.:·· 
:; t " plagiocla'se.; medium-grained cl ea ve.landi te '."quartz-muscovi te ' c6'hta ining 

·:; .. ., in places · plates of columbite-tantalite: up t o 1t inch· in niaximu.'rll 
";·1 .. i dimensfon .. and blocky columbite":'tantalit'e aggr.e~ates up to. i inch in 
' rrax:i.milln dimension, in thet'large pit at tne · north end . of . the pegmatite ; 

,. microcline.-spodumene (coarse gr ained) ~quartz-clea velandi te (medium 
grained) , containing blocky columbite-tantalite in the outer ·part 
of the zone; spodumene-quartz (one .pod about 1 foct long); coarse-

" .gr.;lined .plagiocias~-.qU:a'rtz-spodumene; and a pod of quartz, with. fine 
~cyl crystals arol.ind its margin. 
. ·~ ' . , ~ r. " ' 

No. 4 Pegmatite. This body is Y-sha.ped; it is about 120 
feet long, 10 to 20 feet wide, and dips about 60 degrees west . The 
pegnatite is zoned as f ollows: an outer zone, on both sides, of 
fine- to medium- grained quartz-plagioclase~muscovite, and an inner 
zone of cleavelandite-quartz-spodumene-microcline, the spodumene and 
microcline being coar~e and the quartz and cleavelandite of mediura 
grain • . The spodumene is altered along the outer margins of the 

.·zone . A f'e1'1 platy .grains of columbite-tantalite were ·seen. :Ln 'the 
9uter - zon~ and in s~odumene cryst als, and some blocky .col'Unibite-

.:-: tantalite grains, up to i inch in maximum dimension, vrere found in 
microcline and quartz in the inner zone . 

:._:r· ·A sample of° columbite-tantw.lite-beq.ring pegmatite 1veighing 
.23 pounds was colJ.Jected by Jolillf e (15, p. J 7) and sent to the · 

. Bureau· of M:ines , Ottawa , fort esting. : It. yielded 32. 6 grams of ' 
.. , ~oncentrates., which · wo-uld be equiva;Lent to 6 •. 25 pounds a ton. , 

The concentra tes assayed as follows: tantalum-columbium pentoxide, 
66~70 per cent; tin dioxide, 15. 96 per cent; and titanium dioxide, 
0 . 20 per cent. A small fragment of columbite-tantalite from the 
No .. 4 :pegmatite showed a specific grav:ity of 7.54. 
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Big Hill Claims (16) 

(See Figure J.11.) 

The Big HiJl group of two claims lies about 4 miles west 
ar:rl slightly south of the camp at the Moose claims, and is held by 
DeStaffanyTantalum Beryllium Mines, .Limited. The property has not 

.]::reen exanri,ned for -the Geological Survey, but a sample of pegmatite 
from the V vein on the Big Hill No . 2 claim weighing 44 pounds was 
sent to the Bureau of Mines, Ottawa. It contained 0.129 per cent 
tantalum-columbium pentoxide, and 0.12 per cent tin dioxide. 

Lita Claims (15, 16) 

(~ Figures J.JI. , lF) 

The Lita group of t vro ·claims, ·originally'staked (September 
1943) on behalf of Frobisher Exploration Company, LiJnited, has s:i.nee 
been restaked as the P.N. Naso 1 and 2 claims. These ·lie close to 
the shore at the nort.hwest corner of Buckham Lake, about 55 m:iles 
east and slightJ.y south of Yellowknife. 

Prospectors looking for gold discovered some pegmat±te 
bodies on the northwest shore of Buckham Lake . Jolliffe obtained 
information about one of these from Dr. Neil Campbell, geologist, 
Consolidated Mining and Smelting Company of Canada, Limited, in 194~, 
and ex.a.mined it and other nearby pegmatite bodies on August 27 1 1943, 
They a re known as the Campbell pe..groa'tites . 

No. 1 Pegmatite. This pegma.'tite is 200 feet long as 
exposed, and averages about 15 ·feet in i:iidth;·· it strikes north 10 
degrees east and dips westerly at 70 to 75 degrees. Tvvo assemblages 
were noted: an outer assemblage of c-leavelandite- quartz, and an 
inner assemblage of microcline-spodumene, with minor quartz . The 
rocks at ·the contact are sheared in places. 

No . 2 Pe&matite . · Th_is pegrnatite strikes north 40 degrees 
east and dips 70 degrees nortlwrest. - It is 5 to 6 feet wide and has 
a length of 190 feet, but dips under Buqkham Lake at its northeast 
end. The pegma.tite shovrs three zones composed ·of the following · 
assemblages: cleavelandite-quartz, vlith minor muscovite; cleavelanditee 
quartz-spodumene; and quartz masses tha t apparently represent a 
discorm.ected core. The spodumene is altered. · A few plates of 
columbite-tantalite and tvvo crystals of beryl i:rere found in 
cleavelandite-quartz. A smaller pegmatite body strjjdng parallel 
with the No. 2 pegma.tite and 80 feet northvrest of it was ex.a.mined. 
It contains t wo mineral assemblages : cleavelandite-quartz, and · 
qu.a.rtz-spodumene-cleavelandite. One · crystal of beryl was found . 
The original bedding planes still discernible in the meta-sedimentary 
rocks are bent in towards the pegma.tite, suggesting that the latter 
follows a shear. 

No. 3 Pegma.tite. This pegma.tite is arcuate-shaped, as 
shown in Figure lF, and dips 80 degrees .to the west. It also 
shows evidence of having been intruded, in part, along a shear 
zone. Three mineral assemblages were noted in it: fine-grained 
quartz-plagioclase, occurring only in places alor:g the outer 
margin; medium-grained cleavelandite-quartz, with minor muscovite; 
and clea velandite-quart.z-spodu.meue±:mi.arocJ.ine. Both the spodu.mene 
-and microcline are coarse.· 
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Ramona Claims (15, 16) 

(See Figure lA) 

The Ramona group of four . cla;ims, held by DeStaffany · 
Tantalum Beryllium Mines, Limited, 914 McLeod Building, Ed.m'onton, 
Alberta. , lies aboutS miles southwest of the north end of Buckham 
Lake·,. and about': SO miles east and slightly south of Yellow.knife . 

In 1940, w. L. Macdonald of Yellowknife informed the 
Geological Survey of Canada of the discovery of a pegmatite containing 
large spodumene crystals. The occurrence v.ra.s exam:ined by Jolliffe 
in August 1943. Lita Nos . 1 to 4 claims were staked by Hr. TuJacdonald 
in September of that year on behalf of F~obisher Exploration Company, 
Limited. The claims were re-staked in 1947 for DeStaffany Tantalum 
BerylliU1ll Liines, · Limited. They cover a spodumene-bearing pegrnatit e 
krfovm as the I'k:l.cdonald. pegma.tite. The i:vriter did not examine the 
occurrence , but the . pegmatite has been fully; described by .Jolliffe 
in the . :r-eports cited (15, 16). The spodumene-bearing part of the 
pegmatite body is a.bout 400 feet ·long .and has an average horizontal 
width of 22 feet . Jolliffe estimates the spodumene content to be 
30.7 per- cent by weigh~ 

·PEGMATITES OF THE REDOUT LAKE- ROSS LA.KE .AREA .. 
General Statement . 

The pegmatites of the Redout Lake- Ross Lake area (15, p. 10) 
are zonally arranged about the Redout Lake granite' in the arm between 
Redmit. and. Ross Lakes . Very little is known of the rocks .immediately 
east of RedoutLake (6, 15). 

The writer has distinguished five zones characterized by 
different types of pegmatites 'in t his area (See Figure lB). Near t he 
Redout Lake granite , the pegmatite bodies are large , irregul arl y 
shaped, and have poorly developed internal structure . They are 
composed ·of a mixture of aplitic to fine-grained feldspar-quartz-
_muscovite·, medium-grained quartz-feldspar, coarse gr aphic gr anite , 

. - -."fine-gre. ined bodies of quartz,.;muscovite, and pods of perthite-quartz. 
Farther from the granite, the pegmatites become smaller and more 
regular in outline , and.have a somewhat better developed internal 
structure .. Some of them contain graphic granite , some beryl, and 
others both graphic gr anite and beryl.. The pegmatites of the third · 
zone are small, regular in shape, and have internal structures that 
ean be readily mapped . None of them contains graphic gr anite , but 
many.contain beryl. Still farther from -the granite , is a zone of . 
pegmatites many of which contain columbite- tanralite and, or, beryl. 
Finally, spodumene-bearing pegrnatites are found in the zone farthest 
from the granite . 

In general·, the pegroatites of this area are not as :markedly 
zoned as those of the Hearne Channel-Buckham lake .area. · They occur 
:in rock described by Fortier (7) as foliated granodiorite containing 
numerous biotite schist and amphibolite schist inclusions. He $tat es 
that the granodiorite has been intruded by numerous basic dykes , 
some of which contain large phenocrysts ·of plagioclase. The Redout 
Lake gr~nite is described as containing 40 per cent potassium f eld­
spar, mostly microcJ...ine, about 20 per cent plagioclase, 30 per cent 
quartz, and micas in var:iable amounts. 



- 29 -

~iption of Property 

Peg Claims (7, 15, 16) 

($ee Figure 1.A) 

. T!w peg • group of ten claims, originally hel d by Peg 
. Tantalum· M#i~s , L_#iited~ is now· ovmed· by Tantalum Refining and Iv'"J:Lning 

Corporatiop-· of America Ljjnj_tecl. . The group lies between Ross and 
.Red:out Lakes about·· 44 m:iles east- northeast of ·Yellowknife. A rough 
'tracto.r roa(:f, about l! iniles long links the camp vdth Ross Lake 
where a~raft land.. · 

Officers of the Geologica l Survey discovered columbite~ 
:tantalite in pegmatites near Ross Lake i n the summer of" 1945~ 

· J. R~ Saunders of Yellowknife staked the . original Peg group of four 
.claims in September 1943, · and other claiffis vmre staked in the vicinity. 
These were acquired by Peg Tantalum Mines , Limited, which vVc3. S in.car-

. pora~ed .in 1944. Several men were employed during the summer · of 1945 
- Under the direction of J . c. Finn.an, and some pegmatite was hand ... oobbed 

and piled. Nd.11 machinery vm.s brought in during the spring of 1946, 
a:rrl, by September, twepty-one men .were employed building the mill and 
quarryirig p~gms,tite . ·Th~. mill operated briefly·, but mechanical and 
metallurgica l dU£:icu1~fos caused operations to cease . Milling ·was 
resumed iri. April ],94 7, and . continued until mid-July under the : 

. management of j~ E. Doyle . ;tater in the summer .the mill -was operated 
at intervals a s a samplin'g plant. VJhen Visited in "July 1951, the 
property was inactive . 

Lord (16, .p. 232) bas published data suppli ed by J. E. 
Doyle from company mill records to July 18, 1947. According to this 
:information, 940 tons .of rock had been milled, yielding 3,750 pounds 
of concentrate . No information is available on the columbite-tantalite 
co~tent of . ei t.her the rock tre.a ted or the concentr ate ; most of the 
rock is pelieved to have come from the No . 3 dyke. 

Open-cuts and pi ts were observed in many pegrnatite bodies 
on the Peg claims; but quarrying h:•.s been limited essentially t o t he 
pe@natite knovm as the No . 3 dyke • .. There the pit is about SO feet 
long, 25 fe~t wide J and up to 10 feet deep . The mill bas a 
ea.pa.city· of ·about 50 tons a day, .and is equipped with a j aw.;.crusher, 
Hardmge rod mill, a two-corripa'rtment Denver jig, screens _, a Fahrenwald 
sizer, two Wilfley tables , and a Denver spiral classifier . The camp 
consists of a frame cook-h,ous.e . and several tents mounted on wooden 
f~s. An· office a nd bJ,:a.,cksmith shop- war ehouse are located near 
the mill,, which is about 1, 000 feet north- northeast of . the camp. 

No. 3 Dyke (See Figure lB) . "'l;'his dyl<e has been partly 
mined · so that its size and shape before .mining a re not now apparent. 
A map prepared by Jolliffe (15, Figure 2) shows this body as an 
irregular mass 200 feet long and about 50 feet maximum surface 
width; i t str:U<:es north, .and dips about 50 degrees east. The wall­
rock is s·heared.· in places along the contact. Most of the pegmatite 
body is composed of coarse to very coarse .microcline in medium..: 
grained cleavelandite-.quartz- muscovite , vvith a few grains of blocky 
columbite-tantalite near quartz- nruscovite segrege.t ions . Some beryl 
crystals were seen, the la.rgest 7. inches long and 2 inches in · 
dia.me.ter .. · 

.. 
Other dykes . Six samples totalling 152 pounds were 

:tal$:en .by Jolliffe (15 , p . 12) from the N.0$ 1. dyke for treatment by 
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the Bureau of Mines, Ottawa • . Treatment indicated that the grade was 
9.13 pounds of concentrate per ton of ore, The concentrate assayed: 
columbium-tantalum pentorid~,; 82.37 per cent; titanium dioxide, 1.59 
per .. cent; ferrous oxide, 13.91 per cent; manganese oxide, 0.66 per 
cent; and · tin dioxide, 0.14 per cent. , Several columbite-tantalite­
bearing dykes vrere examined~ Typically, they contain the following 
mineral assemblages: . fine-grained plagioclase-quartz, which occurs 
in places as a thin border; cleavelandite-quartz-muscoy:tte, medium­
grained, with coarse microcline or perthite composing the bulk of the 
pegoo.tite; and pods of blocky perthite-quartz • . Much of. the feldspar 
is red • . Beryl is commonly associated 'llrith the perthite.:.quartz 
assemblage, whereas columbite-tantalite was observed in \;he .c.<?8-rse 
feldspars and cleavela.ndite near quartz-muscovite segregations. · 
Jolliffe states that. columbite-tantalite characteristically occurs 
in albite near quartz lenses, but was found in perthite, quartz, 
muscovite, and beryl. Fortier found that patches of ·muscovite are 
loci for corice~trations of columbite-tantalite~ 

· Columbite-ta.ntalite eccurs both ~s plates and blocky . . 
crystals assocµ;ted vrith .(ruar-t;,z, muscovite, or quartz.,;muscovite · 
segregations. ·. ;Thes,e segregation~ seem to dccur sporadically .ln 
the cleavelandite-quartz-muscoVite-micrbcl:ine or perthite assemblage. 
The colµrnbite-tantalite•bearing pegmatites exaniined by the writer 
were all small. · · 

PEGMATITES OF THE PRELUDE LAKE AREA 

General Statement 

An area of about 10 square lniles immediately north of 
Prelude Lake was prospected for beryl by a Geologic:l Survey field 
party under J:olliffe in June 1943. Most of this area. and additional 
ground to the north was examined by the writer. 

The area is underlain by highly 'metamorphosed met a­
_sed:i:JJ:entary rocks intruded by numerous pegmatite 'masses, and .. is 

-~ flanked on . ei tper side by the Proaperou.,s Lake and Prelude Lake~ 
Duncan Lal}e· gr~ri.ite .'bodies • 

. The pegmatites of t he area ma,y carry beryl, .but very little 
oolwnbite-tantalite and no spodumene or amblygonite vrere se~n. . 
Jolliffe (15, p. 23) reports that of one ·hundred pegmatite~ examined, 
fifty-six contained beryl. In general, .the .beryl is . pale green, and 
occurs in crystals less than 6'inches in maximWJ]. dimension; the 
largest crystal seen by the writer had n surface area of about 60 
square inches. 

· The pegmatites vary in size from large, near the main 
granite masses , to ' othei-s less than 1footin 1;!idth. In general, 
the larger pegmatites are po?rly zoned and are composed of graphic 
granite"±pert[lite-pla.gj.oclase-quartz, with minor nruscovite. Most 
of the smaller pegmatites are zoned, and contain the f ollovd.ng 
miner2l assemblages : fine- grained plagioclase-quartz, v.'ith minor 
muscovite, which occurs as border zones; medium- to coarse-grained 
pla.gioclase-quartz±perthite, with or ~~thout graphic granite, with 
m:i.nor rrruscovite , which comprises the greater part of the pegmatites; 
and coarse-grained blocky perthite-quartz, ·w'hich occurs as pods . 
VJhere beryl occurs , it is in association with perthite-quartz, 



- 31 .. 

except in the Hiver pegrnatite where it is found in cleavelandite-rich 
assemblages. The pegmatites of the area are characterized by abundant 
black tourmaline, which occurs both in the pegma.tites and in the wall .. 
rocks at the contacts. · 

Description of Deposits 

General Statement 

The Dike group of claims represents the only cla:Uns staked 
to cover pegmatite deposits in the Prelude Tu.ke area·· (See Figure lA). 
They were stak~ in 1943 for Frobisher Exploration Company, but have 
since lapsed (16, pp. 244-245). · · . _ . . 

Two pegmatite~ featured a significant _amount of beryl• 
- bearing pegma.tite at the surface (Figure lG). Beryl-counts were made 

on the beryl-bearing parts of both pegmatites,, and on a scale of 1 
inch to 20 feet. 

Lily Pegmatite 

(~e Figure l.G) 

This pegmatite is a C-shaped body about 110 feet long and 
10 · reet wide. It is strikingly zoned. -and corita.;ins the following 
mineral assemblages: fine-grained· pl8.giocias_e-quartz-nmscovite, 
which forms a very narrow border zone; coarse perthite-quartz­
plagioclase, with minor muscovite and conta:ining a few beryl crystals, 
which constitutes the western half of the pegmatite; and coarse to 
very eoarse, blocky perthite-quartz-beryl, ·which composes the eastern 
half of the pegmatite . The Lily pegma.tite .differs from the other 
pegmatites of the area in that the perthite-qUa.rtz assemblages occur 
as a well-developed: zc:me.. 

A beryl-count made on the perthite-quartz-beryl zone 
indicated a surface area of 259 square irlches of beryl within an 
area of 58,890 square inches of beryl-bearing pegmatite, or a 
percentage of -0.44 of beryl. _Most of this _beryl is of hand-cobbing 

.. size, that is, the crystals have a maximum dimension of 6 inches 
or more. 

Riber Pegmatite 

(See Figures lG, 2B) 
.. 

The Riber .pe_gmq.tite has an a,.v-en:t~ ~vidth of 45 f eet in 
plan, and an exposed length of 180 feet; it H;-·cavered · by overburden 
at both ends. The pegmatite body was mapped _on a scale of 1 inch 
to 20 f eet, and a beryl-count was made on the beryl .. bearing 
sections. 

This pc;gma.tite is strikingly zoned, and features nrineral 
as semblag2s altogether different from those f ound in other 
pegmatites in the area. These assemblages, from the walls inv.iard, 
are as fo::;..lows: 
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1. Plagioclase-quartz-muscovite,'fine grained 
2. Plagioclasefquartz±rninor rrruscovite, medium grained 
3. i.l/Iuscovite-plagioclase-quartz, coarse grained 
4 . Euhedral quartz-plagio"clase;; medium grained 
5. Cleavelandite-muscovite-quartz-beryl, medium to 

coarse grained 
6 • . Cleavelandite-beryJ,., coarse grained 
7. Quartz 

One pod of very coarse perthite and several small po4s of 
fine-grained muscovite and lepidolite occur in the pegmatite. Much 
black tourmaline was seen, and is .e$peci.ally abundant in assembJ.ages 
5· and 6; a __ few crystals of green ~oun:na,line · and one crystal o.:e 

. purplish r~d tourmalme. were · noted in the quartz assemblages (7)~ 
The beryl is greenish yellow to golden in ·colour, and in &E3neral 
is under hand-cobbing size, but varies up to 18.00 square inches in 
surf a ce area. 

Beryl-counts were made on the beryl-bearing assemblages of 
the Riber pegma.tite . The suni of the areas of the individual crystals 
gave the total area occupied by beryl crystals, and this nrul tiplied 
by 100 and dividE3d by the total purf.ace area of the beryl-bearing 
pegma.tite was tal{en as the percentage of beryl by volume. As the 
specific gravities of qµartz , cleavelandite, and beryl are nearly 
the same, the percentage by weight was· taken . as equivalent to. the 

.PE3rcentage· by volume.. · 

. Foi.ir beryl-bearing sections are . exposed on the o~tcrop of 
the RJ..ber pegmatite·. The results of ber;y'l-courtt·s on these sections 
·are tabulated below: 

Area of beryl-
bearing No. of beryl 

Section 

Per cent 
ber;>rl· in 
section pegma. tites · . · crystals · - Area- of beryl 

_____ s_q""'ua_r_e_i_n_c_h_e_s _________ . l?_quare inches-------

1 62,152 265 339.40 

2 25, 920 14 17.69 

3 8,064 13 61.44 

4 5,760 6 14.19 

Total 101,896 298 432 .72 

· PEGMATITSS OF THE SPROUL LAI~ AP:l..A (15) 

(See Figure lA) 

o.ss 

0.07 

0. 76 

0.25 

0.4_2 per 
cent beryl 
in beryl­
bearing 
pegmatite 

The Sproul Lake pegma.tites occur just south of Sproul 
Lake, which is about 34 miles northeast of Yellowknife . The 
pegmatites range up to 3 feet in width. Several of them are well 
zoned, and comprise the follovring mineral assemblages: muscovite-
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plagioclase-quartz, cleavelandite~ or plagioclase-quartz, cleavelandite­
quartz- spodumene, and quartz. Huch of the spodUJnene is altered to 
muscovite . A few plates of columbite-tantalite and s ome beryl crystals 
were f o:u.nd in cl ea velandi te-quartz , and am,blygoni te occurs in some of 
the pegmatites .as a minor constituent. Concentration tests on samples 

. f;rom. these ,;pegmatites . by, :the , BuI'~@- .O.t'- J@es_,. Ottawa (:I,,?, . P• ,.f.?.}, .,..., 
indicate that the columbite~tantalite cont ent is low, and that much 

.. of the metallic materia'i is cassiterite~ 

. .. .. The Bore group of three clairrrs 'was staked .. in September- 1 943 
to cover these pegmatites , and vvas owned by Radium Luminous Industries, 
Limited, but apparently the claims have lapsed. 

PEGNATI'I'_ES OF TIE BLAISD;E:LL. __ J.:l\Jill. A.~. (1.5_, ;:J..6) 

General Statement 

Blaisdell Lake lies 34 miles northea st of Yellowknife and 
2 miles northwest of Sproul Lake. 

.. "' 
Of the seven pegrnatite bodies examined: in this area, six 

cont<:. in beryl, but only one was .: found to eq.rry .it :in sufficient 
amount to warrant a beryl-count; Two of the peg1Jla.tites consisted of 
fine-grained perthite-plagiocla se-qua rtz-muscovi.te' with pods of 
coarse- grained, blocky.perthite-quartz . conta~ing a few beryl crystals, 
bu t four pegrnatites were well zoned and contained the following 

.· mineral assemblages : ·• fine-grained quartz-plagioclase .. muscovite; 
coal"se perthite with.o:rwithout graphic granite, and medium-grained 
quartz- plagioclase with minor irruscovi fo; · and pods of coarse, block;Y 
perthite-quartz±beryl. · · . . . 

The area examined lies near a body .of granite . 

:Descriptien of Deposit 

(See Figures lH, 20). · 

The pegrnatite to be described is in one of a group of 
small· pe.grnatite bodies. It T.ias . mapped on a scale of 1 inch to 
20 feet, and beryl.,.counts were made on· the t wo beryl- bearing 
s ections , .which occur at the e::~treme ,north and · south ends of the 
peginatite. Apparently beryl occurs ·at the crest and trough of the 
pegmatite. This pegrnatite lies in granite a few feet Yvest of the 
meta-sedimentary rock contc.ct. 

The pegrnatite comprises a border zone of fine-grained .· 
quartz- muscovite , a T.rall zone of medium:' grained quartz-cleavel andi te , 
and a centre zone of blocky perthite-quartz , As the border. zone 
attains a maximum width of only 3 inches, it vva.s mapped with the 
~.rall zone. In the north section of beryl-bearing peginatite1 which 
i s 37 fe et long and averages 3 feet in width, the beryl is scattered 
throughout the perthite- quartz assemblage . In the south section,• :; 
the beryl occurs along the wall zone-perthite- quart z east contact 
for a d istance of 20 feet . 

A tabulation of the results of the beryl counts is giverr· 
below. In each case the area of the beryl-bearing :section represents 
the full Tridth of the peginatite. The largest exposure of beryl is in 
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the south section, .and has a surface area of SS.SO square inchffs. 

North section 

South section 

Area of section 
Square inches 

27,648 

21,,888 

Area of beryl 
Square inches 

110.10 

292.12 

ECONOMIC OUTLOOK 

No. of beryl 
crystals 

25 

32 

Per cent 
beryl 

0.44 

1.34 

Several tactors enter into the evaluation of rn:Uleral 
deposits: grade and tonnage of ore, mining methods, milling 
procedure (if necessary); avaiJ.abjJ_ity and cost of lab~ur, trans­
portation costs, and markets are among the more important of these. 
Most pegmatites ean be mined by low.-cost methods , and in the · past · 
the desirable mineral~ have been h;!.nd-cobbed. If the grain-size 
of these· minerals is such that milling is necessary, then this 
additional cost must be cfonsidered. Most of the pegrnatite commodities 
are bulky materials; hence, transportation costs are very important. 
In general , markets are readily available for pegmatitic minerals 
provided reasonable tonnages of desirable grade can be guaranteed. 

Transportation costs are of prime importance in an area 
that is far from markets . Lord (16, pp. 19-23) bas recently 
presented' a detailed account of such costs in the District of 
li3.ckenzie of which the Yellor,knife- Bea:ulieu region is part. The 
rate for viater-borne freight, Yellrwrknife to Waterways, the 
southern terminus of water transportation;·· i s quoted at :)1.90 per 
100 pounds. I'.ail freight rates from Waterways to Edmonton are 
given as U0. 31 to :::.1.37 per 100 pounds . Heavy freight is hauled 
generally by tractor over a winter road. from a mine or prospect . 
to the neare3t docking point; the cost of constructing such a road 
in the Yellowknife area in 1937 is given ·as ~140 per mile.· From 
these figures it can be readily seen that transportation costs in 
this region are formidable . 

No pegmatite examined by the writer could be mined for 
colwnbite-tantalite or beryl alone . In general, the colurnbite­
tantalite is too fine grained to be hand-cobbed, and would require 
milling. Only two of the pegmatites examined contain hand- cobbing 
beryl, and both are small bodies capable of providing very limited 
amounts of beryl. The best grade over a rnineable length and width 
vm.s calculated as 1.34 per cent beryl. A ton of such material 
C8ntains about ~)5 worth of beryl at current prices . 

Some of the lithium-bearing pegmatites could be mined 
under favourable transportation conditions, but it can be readily 
calculated that even the best ore available in the region would 
sell at a market price that would not even meet transportation costs. 

Although it seems improbable that pegrna.titic deposits 
in this region can be mined profi:tably at present prices, this 
situation in periods of stress, such as vartir11e corrlitions, might 
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be radically changed. The North American cont:inent depends to a 
large extent upon foreign sources for a supply of bery~ and columbite­
tanta.lite; thus, these minerals may be considered as of strategic 
importance, and as such should provide an incentive to the prospector 
to be on the lookout for pegma.tites contallring them. Also, it should 
be po:inted out that only a small fraction 9f the pegmatites :in the 
region has been critically examined, and that many favourable areas 
vr:i..th:in the region rema.:in to be prospected. 
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