CANADA
DEPARTMENT
OF
MINES AND TECHNICAL SURVEYS

GEOLOGICAL SURVEY OF CANADA
PAPER 52-8

PEGMATITIC MINERAL DEPOSITS OF THE

YELLOWKNIFE-BEAULIEU REGION,
DISTRICT OF MACKENZIE,
NORTHWEST TERRITORIES

(REPORT AND TWO FIGURES)
By
Robert B. Rowe

OTTAWA
1952

Ce document est le produit d'une
numeérisation par balayage
de la publication originale.

This document was produced
by scanning the original publication.



hcrites
black_geostamp


CANADA
DEPARTMENT OF LINDS AND TECHNICAL SURVEYS

GEOLOGICAL SURVEY OF CANADA
Paper 52-8

PEGMATITIC MINERAL DEPOSITS
OF THZ YELLOWKNIFE-BEAULIEU REGION,
NORTHWEST TERRITORIES

By .
Robexrt B. Rowe

OTTAWA
1952



*

CONTENTS

In.‘brwu’c‘tiqn......I.‘...001QC.‘._’...C“.“.....‘..“’l...‘...
PART I

G’eneral geOlogy..-....-o....--...-...........-..oo--...o.-.
Gnmral statemnt....‘..l'0..l.l!"..'..‘...OQ......I..'O.
Table of FOrmationss.eseieseeraseroesescocasenanssnsossss
Descriptlon Of LOXMOabAiONG ¢ « o si0s 04« 68 v 66 wnips® 5 0 a'a sitis srws's

Stmcture....l‘.l'l.l..l.".'..’.."...'Dll'l...".‘.....
. PART IT =

Internal structure of granltlc pegmatltes..................
General statemept.....u..................................
Structural uhits of granitic pegmatiteS.etescceccescsses

Ceneral statementescecescavescceseossssnccssocracesasassne
ZoneS.-...................-.............-..............
General statementscsssiacoescavasscensrscccssssvancse
.Border ZoneS..............-......................-...
Wall ZOlC S asesveosnssnesesdensssnecsesrtnsesocassnosecasson
Intermediate ZONESeeesessncasrcsvosecarsscnnsnsnsocee
Cores................................................

- Sequence of mineral assemblageSeecssessesscsscsrasccse

" Fracture flllings......................................
Replacement bodieS.escvesesesseossssscsosssocsnosncssns
?valuatlon of pegmqtltlc mineral deposSitSeceecsssecssacese

. o PART III
Pegmatites of the Yellowknife-Beaulieu regione...sseececess
‘General statementeeesecesssscrccsrsosacssrssrscnssscecsans
General FeatlreSeeeerererorcansossnsoosscesasnsassssnsssss
Occurrence and distributioneeeccecseccecsssssvscaosssonsns
" "Shape, size, and attitude.i.eeceiessnessccconcsosasavasee
" Relation 10 wall-rock strucCtureS.cessssrocccscessoasnse
Internal SbrUCtUTrC.icesesessscscsrsoscrossassncissssssnse
I8 08T e s vsencecosansenasnnsssssssecscsasssscsanssasee
General statenmenbs.eescoeenseoveccsscrnssosscsscssssscsns
Principal rock-forming mineralsS...seeessescscscvacesnsce
U T L Zereeesesvoncessessnssssassvssesascsssssasscnsssa
CleavelanGite.seeseossossecosasssssecssaasesscccsoses
PerthitCeeessveesssossscsscoroscsvsonessncsosasananas
SOV tE . cvvoereveoresenssecsvsarscansossoasernsronssons
Economic mineralSeeeecacsssssccocorscscassovrensasssvasse
General statement..iesecosesesesrcsscescnsscosscsnsss
OPOAUIME I s s s esouevassenrssssacssansncsssasasssassasnse
Anb ] yEON I e e e nvecsonsseoossrssacessscssvsnsscsssasnses
BOrYlaisscatmsssinnnasnsessasesiive s s dashitsssifnbosnsss
COlumbite-tantaliteocooono'o.-oo-cco.-oon.'t"!....cl
Pegmatites of the Hearne Chammel-Buckham Lake 8re@ecsesss
General statemenbteceivesossescrcossssosssnscscssconcncse
Description of propertieScessscescsecccassseascascsassns
Moose claims.¢........................--.-...........
Best Bet No. 1 ClaiMeeseasecosccssnsvscessasrscanssncns
Tan clajms..’......-....‘.IIO.“I........OOOCGCUIOOOU
Big Hill claimSecescocceosreccccsssssancsacssnsososces
Lita claimS,eseesscsocasoanscossiaareansocnsnsssnnsana
Ramona ClaimS....-.......-..‘.o.*............--;.-...

Page

B 10 M

OCOOWMO=E-ENO O U

10
10

11
11
12
12
12
1R
13
13
13
13
13
14
15
16
19
Rl

_l
1l
R4
R5
27
_7
k8



. 4y

’—ii-u

...................

Pegmatltes of the Redout Lake-Ross Lake AT080eesassosenans

General statementececvecececsscccsssncssnnssosccssssnses
Description of property.ccescscerscsccecscecscesscrsonns

. Peg clams......O.ﬂ.lbtIDDOOOJ'llj."l.l'l.'......."h
Pegmatltes of . the Prelude Lake 8re2..essnssecossssscssasssn
General Swtement...."laio.!.‘,.0.0.lO...DQ......I'..'I.
.DBSCriPtiOn of depQSitS.-.--.n...--.gi-{---o.-c.o-'..a.o
,General,Statement..........p.-............-.....-o-...
Lﬂy pegm'.bitel..'.i’t'll'..‘i...l.l!"'.l....l.'l..ll
Riber pegmatite.iescscrscscscrcraconsssencecsassnancana
Pegmatites of the Sproul Iake aredeicccssessscsrscassssnas
Pegmatites of. the.Blaisdell 1ake ar€leeessscssssossccsasss

.General sta'.t!ement'..cl..-‘l0.0!0'.0‘09'0..'0....'.0..000. '

DESQriPtiOHOf depOSi'b.........'......'.._.....-....Q:'.'--.'o.
ECanmic.outlQOkoaia.-o--itoo..-c--ioo--'oo;;o-.oooo}ooo-o

.....

......

‘.Iliustrations .

Figﬁre:l..A;..Geologlcal map of Yellowknife-Beaulien reglon.

...... B.. Regional zonation of. pegmatites, Ross Lake-
o .. Redout LaKe arefecessesecsssscasscscsccnis
C. Location of Moose No, 1 and No. 2 pegmatites..
D. ILocation of Best Bet No. 1 pegmatit€eecsssaces
E, Location of Tan pegmatitesS.s.ceeescecccccscsosa
Fo...Location of Campbell pegmatiteSeeceasssscecice
. G . Location of Lily and Riber. pegmatiteSeesccecsss
. H. Location.of-beryi.pegmatite,.Blaisdell Lakeses
.2,AA.-‘Geologlcal map,. part of licose No. 2 dykeeessss
.+ ... Bs.. Geological map, Riber pegmatit@ecescsssscccees

+« +. G .Geological map, beryl pegmatite,

s Blaisdell Lake.uwo..nw--oto;as--.coo--’oo-

Page

k8
R8
R9
29
30

31
31
31
31
32
33
33
33
34

85



wYy

Pegmatitic Mineral Deposits of the
Yellowknife-Beaulieu Be_g_:.énz N r'bhwest Terr:.tor:n.es

DITRODUCTION

) . The Yellowhni’e-Beaul:.eu reg:n.on compr:.ses about 5 000 square.
miles north of Creat Slave lake, and most of it lies east of Yellow-
knife (See Figure 1A).  Much of the region can be reached by canoce,
and the numerous lskes permit a:.rcrai“b 1and:;.ngs in every part.' Air-
craft, based at Yellowknife and capable of carrying payloads of -
1,000 to 1,500 pounds, may be chartered at a’ cost of 65 to 85 cents

a mile,

Besides being an important producer of gold, the region
contains pegmatites that bear beryllium, columbium-tantalum, and
1ithium minerals. The purpose of the present investigation, which

- was ecarried out during-the field season of 195k3; was to examine -«

¥

the known economic-mineral-bearing pegmatites of the region with
special reference to their inbternal -structures,-and- teo-obtain -informa-
tion concernlng the grade and tonnage of the more important occur- '

.rences, It is believed that the information presented in this’ repor'b
. will be of aid-in future prospecting and evaluation-of -pegmatitie-’

deposits in the region, .

. ~

~-The writer wishes to-thank Dr, -N.- Campbell and -Mr, W Ry

Sproul of The Consolidated Mining and Smelting Company of’ Canada

Idmited, and Mr., W, L. Macdonald of Yellowknife for information -

-oconcerning many of-the occurrences, Thanks are also due to Dre Iy C.

Brown and Dr. A, B. Irwin of. the Geological Survey of Canada for
many courtesies, and to Mr. F¢P, Brewster of DeStaffany Tantalum
Beryliium Mines, Limited, for his hospitality., Capable field
assistance was rendered by Mr. R, W, Hutchinson.

-~ The terminology used in this report was developed by the
Un:l:bed States Geological Survey as a result of pegmatite investiga=-
tions conducted during World War II, and is descrlbed by Cameron,

-Jahns, McMair, and Page (2)1.

ll\hmbers in parentheses are those of references in Bibliography

-2t the end of this report.

- - For convenience, this report is divided into three parts.
Part I deals with the general geology of the .region; Part II describes
the internal structure of granitic pegmatites for the use of those
who do not have access to the above-mentioned publication; and Part ITI
discusses ‘the pegmatites of the region. Maps and reports dealing with
the geology of the region (6, 7, 8, 9, 10, 11, 12, 13, 14, 15) are
included in the blbl:.ography. '

i

PART T .-

GENERAL GEOLOGY

GENERAL STATEMENT

The Yellowimife-Beaulieu region is underlain by Archaean
rocks consisting of lavas, pyroclastic rocks, greywacke, impure
quartzite, and slate of the Yellowknife group, their altered

"equivalents, and granitic rocks (See Figure 1A). The following
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description of the regional gaology~was summarized, for the most
part, from a paper byManderson (11).

Isoclinally folded rocks of the Yellowknife group were
intruded by granodiorite, folded along near-vertical axes, and
intruded by granite. The metamorphic grade of the Yellowknife group
« increases, toward the batholithic contacts 80 that the batholiths
are surrounded by aureoles of hlghrgrade metamprphlc rocks.- Jolliffe
- (15) states that the zones of high-gride metamorphism are. wider
" around’ the' younger granite than around the granodlorlte, and 1t is
in thése that the beryllinmpcolumbium-tantalum, and.lathiumsbearing

pegmatites of the region occur.
. .TABLE OF FORMATIONS . . ...,
‘ ' i — e
Era . Formation sy . Litholegy
“® Proterozoic = 7" .. | Diabase, gabbro, diorite
Intrusive éontact
' Aremagan . | " | Granite

s, !
’

_ Intrubive comtact .

!

T | Granodiorite

intrusive contact .

[4

|

e e e Diorite, anorthosite,
) , . .gabbro*
- St Wt e e e . P - - Intmsive “ﬁdnwé'ﬁ- PTRT R Y v
Xéllbﬁknife group .. Creywacke, impure ‘quartz-

. ite, slate; derived,
. - knotted, quartz-mica
¢ schist and hornfels
S Andesite, dacite, rhyolite,
basalt, tuff, agglomerate;
derived amphibolite
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DESCRIPTIONS OF FORMATIONS

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 altered
in most places t¢ amphibolite composed of hornblende, biotite, albite,
- quartz, epidote, and zoisite. Tuffs and agglamerate are interbedded
with flows, and are especially abundant near. the main contact of
volcanic and sedimentary rocks. Rhyolites occur near this contact
in the southern part of the belt, and are composed of quartz, plagio-
clase, sericite, carbonate, and biotite. :

The least altered sedanwntary rocks of the Yellowknife
group are characterized by abundant chlorite and sericite. Greywacke,
_the most common type, consists of poorly sorted, broken grains of
quartz and same cloudy albite. (An 4 g) in a flne-gralned, schistose
groundmass of chlorlte, 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 black in
the finer grained beds. .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 quartz 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 groundmass, and
“recrystallization of the detrltal quartz and albite grains. The.
recrystallized albite grains are clear, untwinned, and slightly more
¢alcic (An g_y0) than the detrital albite grains.  Biotitic meta-
sedimentary rocks are more widespread in ‘the region than chloritic
sedimentary rocks, which occur chiefly in the Gordon Lake basin.

- As the granodiorite.and granite. contacts are approached,
knotted quartz-mica schists and knotted quartz-mica hornfels are
entountered. The schists can be distinguished from the hornfels by
their good cleavage, due to the .parallel orientation of mica grains.
Biotite, muscovite, plagloclase, and small tourmaline crystals
compose the matrix, which has recrystallized to the extent that the
detrital quartz and feldspar grains are no longer distinguishable.
The plagloclase is clear, untwinned, and more caleic (An 10_15)
than in the less altered rocks. Knots up to the size of an egg
have been found, but the average diameter is < to % inch. Many

of the knots are nebulous aggregates, but, where well crystallized,
are found to be composed of cordierite, and, less commonly,
andalusite and staurolite. The knots cut across the cleavage, and
show no evidence of crush;ng, hence it is believed that they were
formed after all deformation in the region had ceased., Bedding is
well preserved 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 & mile north of Great Slave lake
and east of Frangois River is a gabbro-diorite-anorthosite complex
believed to have dlfferentlated from one magma (12). Dykes and
sills of diorite and gabbro. occur in. other parts of the region,
and are cut by granitic rocks

&
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The granodioritenis a grey to pink weathering, mediume -

. ifgra;ned rock. composed of 35 to 45 per cent quartz, 40 to 50 pér cent

oligoclase, 10 to 20 per cent microcline or orthoclase, and 5 to 15
per cent biotite and hornblende, It contains many inclusions of

biotite and hornblende gneiss,

. The granite is medium to fine grained, grey to red
weathering, and consists of R5 to 35 per cent quartz, 30 to 40 per
cent microcline and orthoclase, 20 to 30 per cent oligoclase, and 5

~-to0 10 per cent biotite and muscovite. It contains only a very few

inelusions. 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 schlsts and hornfels surrounding -

‘bodies of the granlte.

Basic,rusty weathering dykes ranging in comp081t10n from
dmorlte 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 degrees west. Similar dykes cut the

Proterozoic sedimentary rocks of Great Slave lake. -

ﬁBTRUCTURE

The structure of the Yéllowknlfe sedlmentary 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, Iater movements warped the isoclinally
folded rocks into large anticlinal and synclinal structures with
near-vertical plunges, Henderson statbtes 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 warplng
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 1ntru81ons.

" PART II

THE INTERNAL STRUCTURE OF. GRANITIC PEGMATITES Ty
. - GENERAY, STATEMENT
Cranitic pegmatites may bé divided into two groups:

those that are simple aggregates of quartz, feldspar, and accessory
minerals, which cannot be divided readily into units of contrasting

mineralogy or texture; and those that are complex aggregates of quartz,

feldspar, 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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Many students of pegmatites have recognized lithologiecal
or structural units within pegmatites, but little detailed mapping
was done prior to 1939, and a workable system of mapping complex
pegmatites was never: dev:n.sed. ‘From 1939 to 1945, the United States
Geological Survey made an extensive study of s’crateglc pegmatitic
mineral deposits in the major commercial pegmatite districts of the
United States for the purpose of increasing the production of mica,
beryl, lithium minerals, and columbite-tantalite., This work resulted
in the development of a 'new mapping technique based on internal .
structure and lithology. Use of this technique” has greatly clarified
many of the problems related to the mappmg a@d evaluation of
pegmatitic mineral depos:.ts. N

The following pages dealing w:.th sections concerning
internal structure, its economic significance, and the evaluatien
of pegmatitic deposits conta:.n information taken from the following
publications: .

Cameron, E. N., and Shainin, Ve E.;. The Beryl Resources of
 Connecticut; Feonomic Geology, vols XLII, Pp. 353-367 (1947),

Go.meron, E. No'y Jahns, E. H., McNa.:.r, A. H., and Page, L. Rej Internal
: - Structure of Gran:.t::.c Pegmatrbes' Economic Geology, Monograph
"2 1949

Page,- L, Re:: Uranium in Pegma‘b::beSo Econom:.c Geology, vol. 45,
o pp. 2—54 (1950)

SIZE CLASSIF‘ICATION CF GRANITIC PBGMATITE MATERTAL .

The term 'pegmatltlc' is madequate for the descr:.ption
of the texture of individual units within pegmatites; hence the
following classification has been adcpted by the United States
Geological Survey and is used in this report: .

Term Vaximum erystal dimension

Fi'ne...'....': oooooo ~..'..'a.-.'lf,LeSS tmn l jnch
Medimn.,..J...-.--...‘..a....'-. 13_1’10}1 'bO4:inCheS
Coarse..eveeeens. eeeseiees, 4 to 12 inches

Very. CORrsSCecieceecss desnon - Qreater- than 12 1nches

STRUCTURAL UNiTs OE-GRANiTIc PEGMATITES |

GENERAL STATEMENT |

Con 'I'he prmary analys:.s of a complex pegmat:.‘be is.made on
the basis of intermal structure, Three types of - structural unlts
are dlstlnguished and are def:med as follows~

1. Fracture f:lln_ngs are unlts that _,aI;e generally
tabular and that £i11 fractures in previously consolidated
pegmatite,

. Re Replacement bodlesv are units that are formed
S primarily by the replacement. of. pre-existing pegnat:.te s With
or w:rbnout obrv:.ous structural control. .
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- B, 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-imnermost zone or core. Some concentrlc units are not-
zones, but belong.in.one. .of the above categories. Incompletely
developed zones form lenses, trough-like or hood-like bodies, -or
" - chaing of- lenses. :

Contacts bétween structural ﬁnits may be knife~edge.
sharp 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 economically the most

© “important structural units, Vhere ideally developed, they are

" shells concentric about an innermost zone or core. The zones of

a granitic pegmatite are differentiated according to mineralogical
or textural differences; adjacent zones usually differ in both
mineralogy and texture. In mqost zoned pegmatites, one or more
zones are incomplete, forming pods, lenses, chains of lenses-
pipe~like, trough-like, or hood~like bodies; or more 1rregular
bodies. Two or more zones may merge along their strike or dip

to form a gingle unit corresponding to the bulk mineralogy of the
two combined zones; this is referred to as 'telescoping!'.

Zones are classified as follows:

l. Border zones

2. Wall zones

3. Intermediate zones
4, Cores

The outermost zone of a pegmatite is the border zone; the next

zone is the wall zone; and the zones between the wall zone and

the core are intermediate zones, Not all types of zones are

always represented in a zoned pegmatite; for instance, many
pegmatites have no intermediate zones, and hence are composed

of border zone, wall zone, and core. A true picture of the
Intermal structure of a granitic pegmatite cannot be obtained

from an outcrop, because all of the zones may not be represented
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 pegmatite. .

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

Border Zones

- 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 1is, in general, fairly constant within any one
pegmatite. This zone is usually mapped with the wall zone or is
exaggerated and shown diagrammatically. Contacts are commonly
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sharp, except in the case of pegmatites formed during the last stages
of crystallization of certain granitic rocks, pegmatites formed in
lit~par-lit gneisses, and pegmatites formed entirely or in part by
the replacement’ of, or reaction with, wall-rocks. . Feldspar, quartz,
and muascovite are the essential mlnerals of most borders zones: ‘the
accessory minerals may include any mineral present in the other
parts of the pegmatite, but. tourmaline, beryl, apatite, and garnet
are the most common, ‘Ih:‘general, ‘the border zone contains the
same minerals as the wall zone, but the proportions may vary and
textures-are different, Border zomes commonly appear to have a’
cofiposition ‘éssentially similar to the bulk comp051tion of the
pegmatite, and can be interpreted as chilled margins in such
instances. The minerals of the border zone are commonly flne .
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 Zdnes

Wall zones are usually coarser grained and thicker than
the adjacent border zones, Their thickness is variable, bub
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 crests - Wall zones are of economic importance
as sources of sheet and scrap mica, and beryl. Certain wall-zone
minerals, such as muscovite, tourmaline, and beryl, may be coarser
than the other minerals, but rarely exceed 1R :inches in. maximum
dimension, Plagloclase, perthlte, quartz, muscovite, and tourmaline
are the most common minerals of wall zones: accessory minerals
may include biotite, apatite and other phosphate minerals, garnet,
beryl, and columbite-tantalite. Typical wall-zone assemblages are
as folldws- plagioclase-quartz, plagioclase~quartz-muscovite,
plagioclase-perthlte-quartz, perthlte-quartz, and plagloclaee-
perthlte-qnartz-muscov1te. '

Intermed1ate Zones -

. The 1ntermed1ate 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. crystals, such as
perthite or muscovite, whereas others are polymineralic and
relatively thick. Intermediate zones are coarser grained than '
wall zones, and are generally less continuous; inner intefmediaye
zones, in turn, are coarser grained than outer intermédiate zon€s.
Giant crystals are commonly found in intermediate zones, but the
interstitial minerals are generally as fine grained as the wall-
zone minerals. Intermediate zones are important sources of
feldspar, beryl, and lithium minerals.

. Cores

o The core of a pegmatlte is -usually symmetrlcal with
respect to the sides, but asymmetrigal with respect to the crest
or keel Irregularitles in.the shape of the pegmatite are

~’
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" generally reflected in ﬁﬁé-éhaﬁe of the core. Asymﬁstrical‘cores

may be found in pegmatites containing, abundant lithium minerals.
iThe” core may be discentinuous,:occurring only at bulges in the sides
-of ‘the pegmatite body. . Present- knowladge of cores indicates that in

* many districts only massive .quartz can be considered a true core in

polyzonal pegmatites, . On the other hand, quartz, with scattered
microcline crystals; or-with perthite, form the true core in some
polyzonal pegmatites; other mineral assemblages are more likely to
comprise  the.wall or intermediate zones.,

Sequence of lfineral Assemblages

It has been found that there is a sequence of mineral
assemblages in zoned pegmatites from 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

"-fcompléte sequence of mineral assemblages is as follows-. Lo

RPN

coen 1. Plagloclase-quartz-muscov1te
- .7 R, Palgioclase~quartz -
3, Quartz-perthlte-plagloclase-muscovlte*blotlte'
4, Perthite-quartz
5. Perthlte—quartz-plagloclase-amblygonlte-spodumene
6. Plagioclase~quartz-spodumene
7. Guartz-spodumene
8. Lep1d011te-plagloclase—quartz
9, Quartz-microcline ‘
10, Mlcrocllne-plagioclase-llthia mlcas—quartz
. llc Qu&l’tz . ] i

Fracture Fillings

Fracture fillings are pegmatite units that have been
formed by the simple filling of fractures in pegmatite without
appreciable replacement of the walls. They are vein-like bodies,
ranging from masses of more than 100 feet in length and 10 feet in
thickness to thin stringers. Some fracture fillings are confiined
to one zone, whereas others transect all zones and even the pegmatite-

- wall~rock contacts, Fracture fillings may be conformable in part
© with zonal structures and, as such, mistaken for zones. Quartz is

the most abundant and w1despread mineral of these fillings; other
minerals common in ‘them are cleavelandlte, sugary alblte, potash

" feldspars, muSCOV1te, and 1ep1d011be.. Layering occurs in fracture

- fillings, and may resemble zonlng or may be the result of repeated

fracturlng and deposition of new.materlal. -

Replacement Bodies

Replacement bodies are those units formed by replacement
at a stage following the complete crystallization of the parts of
the pegmatits body affected by.the replacement. The distribution
of most replacement 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. Replacement bodies range up to tens of feet in
thickness and more than 500 feet in length. Quartz, sodic albite
(commonly occurring as cleavelandite), and muscovite are the most
common components of replacement bodies.,
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Simple réplacement bodies are. merely the result of the
_ enlargement of fracture fillings, and are easily recognized, but
- complete . pseudomorphs after zones are known: such replacement bodies
may be exbremely difficult to recognize. Replacement bodies may 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 that the minerals composing it formed, entirely, or in large
part, at the expense of pre-existing pegmatite, and tﬁat the material
replaced ‘was completely cryst.alllzed before replacement began.

. EVALUATION o PEGMATITIC MERAL DEPOSITS . °

T e The -distribution of -desirable -minerals in most pegmatites
- can be related to internal structural features;. hence detailed
structural analyses of _pegmatites provide :Lni‘ormat:.on that is
useful in the prospect:_ng, e*cplorat:.on, development, and mining of
regmatite deposits. Many workers in the past ‘have not recognized
- systemdatic "intérnal stiicture in pegmatites, so that the variation
of a particular mineral from unit to unit, and the uneven distribytion
of that mineral throughout any one unit have given the impression
that the grade and tonnage of a pegmatitic mineral deposit is
unpredictable, The recognition that any particular economic mineral
is related to one or iMoFe of “thé élevén lithologic zonal assemblages
found in granitic pegmatites and the knowledge gained on the structural
“behaviour of the zonal.assemblages. have led to the mtell:n.gent
evalua‘bion of many pegma*b:.te wmineral. depos:Lts. : R

Because of the uneven d:l.str:.bu'b::.on of any particular
mineral in a given zone, the usual samplmg methods do not yield
reliable information .on grade. Extensive bulk sampling would
Probably give fairly accurate determinations ,-but is too costly,
for ordinary purposes. The nu.neral content of any zone or m:meable ‘
section can be determined by measuring the exposed area of.the .

" mineral sought, by making the.necessary. corrections for dni'ferences
in specific gravity of the different minerals, and then by relat:mg
. this area to the total area of the zone or other m::.neable section
to determine the percentage of the mineral. present. - This method
has been substantlated by milling tests.

: . As ma.ny pegmat::bes as possible w:.th:x.n a part:x.cular distriet
should be studied with respect to internal. structures and lithologic
assemblages s, S0 that a ‘bhree-dnmens:x.onal -picture may be “built up.

.On the basis of this knowledge , the pegmatite that is lean or barren

_ a'b the surface may be found to con'ba:m ore at dep‘bh. .

ol

PART TIT

PEGMATITBS oF THE IELLOUKNIFE—BEAULIEU RDGION
GENERAL STATEMENT

‘ The pegma‘bites of the Yellowknife- Beaul:x.ew reg:Lon ‘arve
gt‘ana.t:.c pegmatites, and are of interest because many of them
contain beryl, columbn_te—ftan‘ballte, spodumene, and amblygon:ube.
As pegmatites are very abundant in the region, this investigation
was limited to kmown occurrences of economic minerals and to the
pegmatites in the immediate vicinity of these occurrences. The
pegmatites were examined by the writer primarily to determine if
they exh:Lb::b internal structure s:Lmn_'lar to tha’c shown by the
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pegmatites of the commercial pegmatite areas in the United States,
and: Yo relate the occurrence of economic minerals to intermal
structure, if represented. Three of the pegmatites 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 dep031ted in the region, and recent forest
" fires have removed the vegetatlon from the bedrock in many places,
so that much of bedrock is exposed. Because the pegmatites are
lighter in colour than the meta-sedimentary rocks 1n*wh10§ they
are found, they can be readlly located on air photographs—.

1Vertlca1 air photographs of the region may be purchased from
the National Air Photographic Library, Department of Mines and
Technlcal Surveys, Ottawa. .

GENERAL FEATURES

O¢currence and Distribution

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

The pegmatites 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. Many of the pegmatites in this area are
lithium-rich. In the northern.section of the region, the pégmatites
are much more abundant, but a lower percentage are polyzonal; they
"~ are less likely to have well-developed internal structure, and
lithlum-rlch types are less common.

A regional zonation of pegmatites outward from the Redout
Lake granite was noted by Jolliffe (15), Fortier (personal commni-
-cation), and the writer (See Figure 1B). This zonation occurs in
the area between Redout and Ross lakes, and features five zones,
The first zone, the zone closest to the granite, contains large,
irregularly shaped pegmatites that have poorly developed intermal
structure, and that contain graphic granite. The second zoéne is
composed of pegmatites containing graphic granite and beryl. In
this zone, the pegmatites tend to be lenticular and have a somewhat
better developed internal structure, The third zone contains many
pegmatites 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
pegmatites of the fourth zone are structurally similar to those of
the third, but many contain columbite-tantalite as well as beryl.
The flfth zone, the one farthest from the granite, features
pegmatltes that are spodumene—bearlngl

114 should be pointed out that only some of the pegmatites
in the various gones contain beryl, columbite-tantalite, or
spodumene, as the case may be, but that all of the pegmatites
f£it the structural description.
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‘The writer has béen informed by Fortier that a zonation
also occurs about the granite 1n the southWest section of the Ross
" Lake map-area (7) ‘ g _

e
F Y

: Shape, Size," and Attltude

The shape and size of any pegmatlte body in the region is
“controlled primarily by its proximity 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 Tegular and are smaller,

The pegmatites are generally lenticular or tabular masses,
© but several:that.are arcuate-shaped wére noteds In some instances,
the arcuate shape is due to the:fact that the stiuctural feature
conbrolling the intrusion .of the pegmatite was the crest or trough
of a fold,

L. The pegmatites shudied vary from a few inches in thickness
and a few feet in length to 1,000 feet thick and % mile long. Most
of the pegmatites containing commerc1a1 minerals are less than 30
feet wide and 500 feet long.

Little information is available on-the attitude of the
pegmatite bodies because of the lack of three-dimensional exposures.
Qutcrops indicate that most of the pegmatites are regular-shaped
lenses that vary in thickness, 07fshoots and inclusions of wall-rock
are rare. In general, the pegmatites cut across the foliation, but
some are concordant.

Relatlon to Wall-rock Structures

With the ﬂvSSlble éxception of some of the large,
irregular pegmatites in the immediate vicinity of the granite bedies,
most of the pegmatites seem to have been intruded along fractures
that cut across the foliation. These fractures occur in the high-
grade meta-sedimentary rocks and ‘granodiorite surrounding bodies
of grahite, Fortier (personal communication) has suggested that
the fractures form a pattern about granite bodles in the Ross Lake
aled s . B s

Many of the pegmaﬁites feature contacts with the wall-
rocks in places where the latter are sheared parallel with the
contact, but in no 1nstance wa.s the shearlng continuous around the
entire body.

Some of the pegmatites are concordant, and occur along
the limbs and at the crests and troughs of minor folds.

Intemmal Structure

Most of. the pegmatites studied by the writer in the
Yellowknife~-Beaulieh region feature internal structure, although
the degree of develcpment of such structure varies greatly in
individual bodies. Zoning is by far their nost important
structural featire, with replacement of secondary importance in
the Hearne Channel-Buckham Iake area. Fracture fillings are

~'generally small and of no economic significance. Pegmatites that
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do not contain lithium minerals commonly have border gones, wall

. zones, and pods that represent a discontinuous zone, The border zone
is typically thin and dlscontlnuous, consisting of plagloclase and’
quartz, with or without muscovite. 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 assemblage found -in -the pods.

thhlumprlch pegmatltes contain border zones, wall zZones, . .
one or more intermediate zones, and. cores. .The lithium minerals ”'f;
occur in intermediate zones, which are more apt to be dlscontlnuous
than wall zones.

A general sequence of mineral assemblages inward from the
wall-rock contacts was recognized from a study of the assemblages of
the polyzonal pegmatites of the region, end is as follows~

1, Plagloclase-quartz-muscov1te +
. Rs Cleavelandite or plagloclase-guarta-muscov1te
3¢ Perthite or mlcrocllne-quartz—cleavelandltei'
. . muscovite with or without graphlc granite . . .
4, Perthite-quartz . LT
5. Lithium-rich assemblages ' ' ' ‘ ;
6. Microcline
7. Quartz

MINERALOGY

General Statement

The pegmatites of the Yellowknife-Beaulieu region are
composed essentially of-feldspar and quartz, with,-in some instances,
mich spodumene; consequently, they can be cla351f1ed as granitic
pegmatites.. Tn a previous investigation Jolliffe (15) dealt with
‘the mlneralogy of the pegmatites in some detail. It is not the
purpose. of the present report to discuss the mineralogy in full, .
but to descrlbe the 1mportant rock-forming mlnerals, and the 1mportant
economic minerals as an aid to further prospecting in the area.
Quartz, cleavelandite, perthité, and muscovite are the most abundant
rock~forming minerals, and spodumene, amblygonlte, beryl, and
columbite~tantalite the most important economic minerals. Other =~
minerals in the pegmatites. include microcline, lithiophyllite,
petallte, 1ep1dollte, cassiterite, tourmaline (red blue=green,
and black. varletles), red garnet, gahnite, graphlte, lazulite,’ ,
hornblende, fluorite, scheelite, molybdenite, arsenopyrite, pyrlte,
nmagnetite, ilmenite, and native bismuth,

s
L

Principal Rock~forming liinerals

Quartz -. .

, Quartz was found in all of the pegmatites examined by
the wrlter, and occurs in almost every pegmatite unit. It varies
in colour:from white to light grey to grey to dark grey, and in
grain size from.aplitic to very coarse, but is generally fine to
medium grained, In graphic granite it occurs in hieroglyphic-
like forms, and as rods or other elongate forms. It occurs as
anhedral grains in the following assemblages: ' plagioclase-quartz-
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miscovite, plagioclase-quartz, muscovite-plagioclase-quartz,
cleavelandite-quartz, perthite-cleavelandite-quartz-muscovite,
perthite~-quartz, cleaveland’te~muscovite-quartz, cleavelandite-
quartz-spodumene, cleaveland:.te-perthlte—quartz-spodumene s perthite-
quartz-spodumens, and in quartz cores. It forms subhedral to
euhedral crystals in. quar‘bz-cleavelandlte. Veinlets of quartz cut
perthite, spodumens, and beryl crystals: a few fracture-fillings
of quart.z were noted in certain pegmatites.

Cleavelsndite

.Cleavelandite is by far the most abundant feldspar. It
is a platy variety of ‘albite that commonly ‘occurs in radiating
clusters with. many of the plates curved. In the pegmatites of the
region, cledavelandite varies from white to grey to pink to red,
and is usually medium grained. The most common assemblage conbaining
cleavelandite is the cleavelandite-quartz assemblage that compose
the wall zone of many of the pegmatites in the region, Cleavelandite
also occurs in the following assemblages: cleavelandite-muscovite-
quartz; cleavelandm’oe-quar‘bz-spodumene- cleavelandite-perthite-
quartz-spodumene- quarbz-cleavelandlte- perthite~cleavelandite~quartze
nmscov:.te~ and cleavelandrbe-—beryl.

Perthite

. The perth:.’oe of the _pegmatites varies from wh:.te ‘o pink
to red, and ;Ls usually coarse.grained and subhedral to euhedral.
It is i‘ound in the intermediate zones of many pegmatites and in
blocky perthite-~quartz pods. - The following assemblages contain
perthite: perthlte-cleavelandlte—quartz—muscov:rte- perthite~quarts;
cleavelandlte-per‘bhlte-quarbz-spodumene- and pertha.te—ouartz—spodumene.

Muscovite -

. Muscovite is common in the pegmatites, but is generally
an mpor’c.ant. eonst:ubuen’o only of the border zone, where it occurs
in a f:.ne-gralned plagioclase~quartz-mu ovite assemblage. Several
of the spodumenesrich pegmatites contain fine-grained muscovite-
plagioclase-quaitz bodies, which in places contain abundant tantalite,
and are, apparen'bly, replacement bodies. HMuscovite, in books up to
6 inches in maximum dimension; is an important constituent of the
first m‘bermd:.a;te ?one of the Riber pegmatlte north of Prelude Lake.

Economic Minerals

General Statement

The important economic minerals are discussed in detail
in the following pages., New field techniques for the identification
of beryl and polumbi'be-tarrhall'be are described for the convenience
of those who do rot have access to the publications in which they
were originally described. Cousiderable attemtion is paid to the
uses of these mlnerals in order to illustrate their importance in
industry. Current pm.ces are also quoted for the reader's infor-
‘mation, R
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Spodumene

Spodumene 1s an important constltuent of . many pegmatites
xn the Héarne Channel-Buckham Lake area, It is easily dlstlngulshed
from-beryl;.the only other green mineral occurring in the pegmitites

of the Yellowkn'fe~Beaulieu region, by the fact that it has well-
developed cleavage whereas beryl has no cleavage. L

Comp~~".ion. LiAlSle6 or LipO.Als0O3. 48102 Lig0 =
844 per cent, ~100z = 27.4 per cent, and Si0p = 64,5 per cent. MNost
varieties contain 4 to 7 per cent,Lloz.

Crystallography. Monoclinic, prismatic. Elongate parallel
. with the ¢ - axis, and striated parallel with the ¢ - axis, Ferfect,
prismatic (110) cleavage at angles of 87 and 93 degrees. Occa81ona1

Jamellar structure parallel with 110, May be twinned, with 100 as”«

the twin-pane. ' -

i “Physical Propertles. Brittle and readily cleavable; may "

be' splintery. Hardness = 6,5=7, Specific gravity = 3,13-3,20,
Colour, greyish white, greenish white, yellowish green, emerald- -:
green (variety, hiddenite), yellow, lilac (variety, kunzite);
streak, white. Iustre, vitreous to pearly on cleavage surfaces;
transparent to translucent.

Alteration. Alters to a mixture of eucryptite, LiAlSiO,,
and ‘albite, or to a mixture of muscovite and albite, which has a
fibrous structure and silky lustre. In places in the Yellowknife-
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 at flrst, then fusing to a clear glass, giving a crimson,
lithium flarwe,

General Occurrence. Only important occurrence is in
cer¥din granivic pegmatites.

Occurvence in the Yellowknife-Beaulieu Region. In the
Yellowknife~Beaulieu region, spodumene is found in the intermedlate
zones of polyzonal pegmatites. It occurs as euhedral, green
erystals of ccarse to very coarse texture. The Hearne Channel-Buckham
Iake area is especially avundant in spodumeng-bearing pegmatites.

Spodvumene is ﬁresent in the following assemblages:
cleavelandite-quartz~spodumene; cleavelandite-perthite-quartz-
spodumene; and perthite-quartzespodumene.

In general, .the spodumene occurring at the outer margins
of spodumene-bearing zones is altered or 1ntergrown with quarts,
whereas the spodumene towards the inner marglns is fresh and
occurs as discrete crystals. '

f . 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 mamufacture of certain glasses,
and ih certain ceramic formulas, . fhen used in glasses, it’
reduces shrinkage during coollng and lowers the firing temper-
ature of white-wares. In general, the presence of lithium in
glasses decreases the coefficient of thermal expansion, increases
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electrical resistance, increases ultraviolet-transmission properties,
and imparts desirable work:ng gualities to the glass. In ceramig.
formulas, spodumene acts as a powerful flux, especially when used
with feldspar. A spodumene-feldspar mixture is marketed under the
name of lithospar. ZLithium oxide, when used as a replacement for lead
monoxide, reduces the tendency of a glaze to vaporize. The presence
of lithium loweprs 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 alumlnlum.and its alloys. . In higher melting alloys, lithium .
acts as a degasifier, deox1dlzer, desulphurizer, and general = .
purifying agent. Lithium is generally introduced as a calcium-
lithium alloy, ZILithium salts are used.in the pharmaceutical trade
in mineral waters and lithia tablets. They are used to give the

red colour to flares in fireworks; as fluxes; and in the smelting

of iron ore. lMich lithium hydrox1de was formerly used “in alkaline:
storage batterles, 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, especially
for aluminjum. Lithium chloride is also used for dehumidifying air
- in .air conditioning and industrial drying units; it is one of the
most hydroscopic, inorganic substances known, and.is nonevolatile,:
non-toxic, and non-corr081ve, and its solutions have .a:low freezing
- point. Lithium nitrite is used in curing meat, and- 11th1um borate
is used in dental cement. The hydride is an ef11c1ent transporter
of hydrogen for self-inflating rafts and balloons, and the peroxide
is a carrier of oxygeh. ILithium compounds are also used in the
ranufacture of greases for use in extremes of heat and cold,:

Current Prices. Spodumeneﬂofévln carload lobs and con-
taining not less than 6 per cent lithium oxide is worth 46 to $8
per unit llthlum ox:de per ton (4) : .

e . o 3 , . _ .‘44 _.;r. ‘:. . A . .

Ambiy;gonite

. The amblygonlte of the Yéllowknnfe—Beaulleu reégion closely
resembles .plagioclase in appearznce.. Like plagioclase, it is triclinic,
with multiple lamellar turns. In!general, the plagioclase of the
region does not weabther on exposed surfaces,:whereas surfaces of
amblygonite that have. been exposed’ on outcrops for a long time
weather chalky. Amblygonite (specific gravity = 2,98-3.15) is
notlceably'heav1er than plagloclase (spe01f1c grav1ty = 2-61-2 76).

Comp051t10n. LlAlFPO4.7-H Q LlAlOHPO %+ HoO (the
_hydroxyl end ol The series is called.montebraslte leo
10.1 per cent, AloOz = 34,4 -per cent, F = 12,9 per cent, and
Pgos = 47,9 per cent. Sodium commonly replaces part of the lithium,
so that most varieties contaln about 9 per cent LigO.

tallograp Trlcllnlc, perfect (100), good (110),
imperfect !é%;;, and dlstlnct (OT1) cleavage; multiple lamellar
twinning on (I1) and on’ (131)."

Physical Properties. .Occurs as blocky, coarse to very
coarse, pegmatitic crystals, Hardness = 6., Specific gravity =
2.98—5 15. Colour, white, greyish white, greenish white, greenish
grey, grey, pale green, pale blue, pale yellow, or brownish white.
Lustre, greasy to vitreous, or pearly on basal cleavage surfaces;
Subtransparent to translucent.
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:, solution is added (phosphate test)
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Tests.. Easily fusible, giving a crimson, lithium flame.
After fusion with sodium carbonate and dissolving in nitric. ac1d
 gives:. yellow precipltate when an excess «of ammonium molybdate

e

C General Occurrence. Only 1mportant occurrence is in
certam granitic pegmtites. ; . . S

i Occurrence 1n the Yellowknlfe-Beaulleu Reglon. In the
cleavelandlte-quartz-spodumene assemblage and at the outer margins
of the perthite-quartz assemblage of Moose No. II dyke, DeStaffany
Tantalum Berryllium Mines, Limited, property, and . in certaln dykes
near Sproul Lake.. i . SR A

Wi ow e

Uses. Slmllar to those of spodumene.

. Current Prioes. Alr-floated amblygonite ore 1n carload
lots is qnoted as‘belng worth ,110 a ton.(3). o o e

el Beryl o e

E Wt

Beryi isfound in many pegmatltes throughout the region,
It is distinguished from spodumene by its lack of cleavage and,
when white, from quartz by the fact that 1t occurs in subhedral to
euhedral smx—smded crystals.

o Comggsltlon. BesAloSigOrg. or 5 BeO.Ales 65i0z. .
BeO .14 per cent, Alp0z w 19 per cent, and Si0g = 67 per cent,

The berylllum is commo y replaced in part by sodium, potassium,
lithxum, oy caesium, eo that the BeO content usually varies from
“10 to 14 per cent.’ e

Crystallograph Hexagonal forms usually consist only
of first order prism (l@%b) and base (0001) Cleavage is poor and
is rarely shown. Frequently striated parallel with the ¢ ~ axis,

Physical Properties. Occurs as subhedral to euhedral
cryetals elongate parallel with the ¢ - axis; six-sided, perpendicular
“ 4o the ¢. - axis, Hardness = 7¢5-8, SPElelC ‘gravity = 72.63-2,91,
Colour,”Whlte, pale green, pale blue, green, emerald-green (emerald
is the deep green, translucent veriety), golden-yellcw, and pink
(high alkali variety), Lustre, vitreous; sometimes resinous;
transparent to translucent. ' e

ey

Tests. Untll recently, it has been difficult to detect
the presence ce of beryllium by ordinary analytical methods. A simple
test for beryllium, and a means of distinguishing beryl from quartz,
based on thelr different spec1f1c gravitles, are descrlbed here.

The Spector-Brown Beryllium Test (17)
' Chemicals. Needed

1, 0,01 per cent solutlon of quinalizarin in
acetoneé,
s Sodium hydroxide pellets,
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Forn a sodlum,hydroxlde bead on a wire loop .

using a blowpipe or a small Lenk Automatic
. blowbtorch,
':Fuse a smll portion of finely graund mlneral

into the bead by prolonged heating..

;‘Dlssolve the bead.in %5 drops of watéf in a

test tube.

Place 2 drops of reagent (quinalizarin solution)

on a spot plate (wax paper may be used as a . .
substitute), and add 2 drops of the bead solutlon.,
If beryllium is present, a blue colour appears:

if there is no beryllium, a violet colour appears,
It is advisable to run a blank at the .same time

. 8o that the colours may be compared.

' The Barlow Beryl-Quarts Test (1)

. Use a glass tube, closed at one end, and about-l“
. inch in diameter, and 2% ta.3 1nches long,

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

Drop small fragments, about I/8 inch square, of
kriown, pure beryl and quartz in the bromoform.
Both will float - as; bromoform has a density of
.90, .
Gradually add pure benzene ‘to the bromoform
drop by drop by means of a glass rod -~ about

4 or 5 drops are enough.

. Tilt the tube slightly from side to side and , .. -

allow to stand for several hours, Both the . .
beryl and quartz w1ll sink, . but the beryl, 81nks to
a lower level. .

Drop the unkriown mineral fragment into the tube
and observe where it comes to rest. If it is
beryl it will come to rest near the beryl
fragment; if quartz,’near the quartz fragment.

Benzene eventually evaporates, and both minerals will
. float.again, When this happens, add rorc benzene as
described above.,

Eventually, the dénsity 6f thewliquid equalizes throughout.
Remove the cork, allow the bengzene to evaporate, and add more benzene

as kefore.

Acetylene tetrabromlde may be used as a substitute for
bromoform, but a little more benzene must be added. Fragments should
be granular, as prismatic or tabular grains do not come to their
positions quickly. This method is based on the fact that the
specific gravity of quartz is 2. 85 whereas that of most beryl 15

about R+ 70,

' General Occurrence.. , Only important.-occurrence is in

certain granltlo pegmatites.,



. Occurrénce in the Yellowknife-Beaulieu Region. Beryl
occurs assocmated exclusively with zonal assemblages in the Yellowknife-
Beaulieu region. It is found most'commonly in zones or pods, of
perthite-quartz, éspecially along the buter margins of the zones or
pods. In the Riber pegmatite beryl cotcurs in abundance in two
cleavelanditc~rich assemblages., Beryl was found in the following
zonal assemblages in the region: perthite-quartz, cleavelandite-
quartz, spodumene-perthlte-qnertz, quartz . (at outer margin), perthite-
;“cleavelandlteaquartz-muscovite, perthlte-quartz-mHSGOV1te, and

cleavelarxilte. o .

The beryl usually occurs as crystals under hand=cobbing
size (hhat is, with maximum diménsion less than 6 inches), although
crystals up to 15 1nches long were seen in perthite-quartz.

In general, the beryl occurring in wall zones, usually
composed of cleavelandite-quartzimiscovite, is white to pale green
in colour and tends to be subhedral. Beryl associated with perthite-
quartz 1s generally green, .and euhedral. . Beryl occurring in the
: Ribeyr pegmatlte is a golden or glassy3 yellow1sh green.

¢ - It would appear that pegmatltes contalnlng extensive zones
of coarse or very coarse perthite-quartz are especially favourable
for. tne ocourrence of sigﬁifncant quantities of hand-cobbing beryl.

: Uses. " Beryl §s used dlrectly in the production of high=-
grede dielectrics for use in aeroplane spark plugs, and is the
source of beryllium metal and beryllium oxide. Perhaps the principal
use of beryllium is in alloys, Beryllium-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
Re5 per cent. -Beryllium-copper alloy is fatigue~, corrosion=-, and
wear-resistant, is hard, has great tensile strength, high electrlcal
and thermal conduct1v1ty, high electric limit, low creep tendency,
and is nonpmagnetlc and non-sparklng. Some of. the uses of beryllium-
copper alloy are in’ current-carrylng springs, pressure~responsive
elements, switches, Wwelding tips, disks, plater!s bars, matrix
metal In diamond-drill bits, wvelve guides, non-magnetic ball
bearlngs, non-sparklng tools and parts, tubing subjected to vibration
or repeated flexing, aeroplane or other instruments {where its
properties .make possible the use of a smaller part), and in electrical
eontrol equlpment for machinery and fire protectlon. N

_ Beryllium-nickel has e much higher tensile strength than
Ny the copper alloy and is used in'watch balance wheels and aeroplane
parts., Beryllium-aluminium alloy has high strength and thermal
eonductivity) unusuval oxidation resistance, and low thermal expansion.
It is used in camera shutters and aircraft pistons. An addition of
" from 0,005 tp 0,01 per cent beryllium reduces the oxidaticn of’
magnesium markedly, In zinc alloys, beryllium reduces creep, :
inereases tensile strength, and improves corrosion resistarce,
Beryllium oxide is an excellent refractory, being strong,
hard, resistant to thermal shock, and having a high melting point.
In combination with' other oxides, it.seems t6 impart its-own-
property of electrical resistance at high temperatures, thus it
is an.excellent insulator for high~temperature furnaces, and an
insulator where electrical conductivity is undesirable. The
oxide has alsc 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 finds use in fluorescent lamps, X=ray
screens, and in television and other cathode~ray tubes. Manufacturers
of fluorescent lamps have recently agreed to substitute non-toxic
calcium halophosphate for the beryllium phosphors. .

. Metallic beryllium is used to make vacuun~tight X-ray tube
windows, in glasses requirdring high-speed light transmission, and
in radium-beryllium neutron sources. Beryllium has low absorption
for neutrons, a high melting peint, and is resistant to oxidation;
thus it has found use as & 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 conta:t.nz_ng a minimum of 10 per cent beryllium oxide
is worth 334 to 336,50, per unit beryllium.oxide, c.i.f., United
States ports (5) . SRR L

 Columbite-Tantalite

Columbite-tantalite occurs in many of the pegmatites of
. the Hearne Channel-Duckham lake and.Ross lLake-Redout Lake areas.

In most places, it is the platy, high-columbium va¥iety, which is
easily recognized, The blocky, high-tantalum variety can be

- distinguished from cass:.terlte and tourmaline by its dark red to

black streak. - AT :

Compos:.tlon. (Fe 3 Mn) (Cb Ta) 20ge The columblte-tan'ballte
series includes four. subspecies between Whlch all gradations occur,
namely: columbite (Fe, CboOg), mangancolumbite (Mn, CboOg), -
mangantantallte (Mn TagOe? and 'bantal:.te (Fe, Tag0g).

_ystallography. Orthorhombic. Ihgh—tantalum crystals
are blocky, more or less equidimensional prisms, whereas high- .
columbium crystals are thin plates., Heart-shaped contact twins and
penetration twins occur. .

ical Properties. Brittle. Cleavage, parallel with
100 and Ol s fracturd subconchoidal. Hardness = 6. Specific
gravity = 5 3 « 7.3, increasing with . il_.ncreaszng tantalum content
(See table prepared by H.V. Ellsworth Colour, iron-black, grey-

1jo11iffe ’ A.W... Rare-element Pegmatites, Yellowknife-Beaulieu
Area, Northwest Territories; Geol, Surv., Canada, Paper 44-12, pp.
4-6 (1944) .

black brown-black, opaque- rarely reddish brovm and translucent;
some'b:l.mes iridescent; streak, dark red to black; lustre, sub-met.alllc,
sub~resinous, -

Tests. A test for columbium and other metals has been
described by Van Valkenburgh and Crawford (18) and by Wahlstrom
(20). Although tantalum cannot be detected by this method, the
test for columbium may be used-to indicate the presence or absence
of tantalum, as these two elements are invariably associated.
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Van Valkenburgh~Crawford Test (18, 20)
Method

e About 0¢1 ‘gram of finely powdered mineral is mixed
. with ® grams of ammonium hypophosphite (Mallinkrodt ..
i . Chemical Works ~ labelled "for manufaeturing use only!t)”
and heated over a Bunsen burner flame in a porcelain
evaporatlng dish. Decomposmtlon of the hypophosphite
- . "v. produces various gases, which 1gn1te and yield thick,.,
oLt white clbuds of smoke.,. Heating is continued until
. a clear fusion is.obtained, . The fusion is water
i .., soluble, : . a

“Coiﬁmﬁium Test

. Fiise the mineral as above, The mineral powder

“ .. rarely completely disintegrates.. Concentrated

“xw . hydroghloric acid is added to the fusion; the mixture
.1s brought to a boil; and a small piece: of mossy tin.
is'ddded,” If columblum is present, a brilliant blue . .
colour is produced. .

General Occurrence, Only important occurrence is in
certain granitic pegmatites and in deposits formed by the weathering
of these pegmatites.

Océufrence in the Yellowknife-Beaulleu legion. .Columbite-
tanballte has a wide range of eccurrence in the pegmatites, of the
* Yellowknife-Beaulieu: region. . It is found in zones, and in fine-
grained, muscovite-rich bodies that are, apparently, the result
of replacement processes.

Columbite~-tantalite was found in border zones, Wall zones,
Jintermediate zones, and - cores, . It occurs in the following zongl
assemblages: plagloclase-quartz*muscovite, perthite-cleavelandite~
quartz, cleavelandite~quartz, perthite-spodumene-quartz, perthite-
spodumene~cleavelandite~quartz, spodumene-quartz-plagicclase,

. perthite~quartz, perthite~-quartz-muscovite, and in, or near, quartz-
muscovite segregations in perthite-cleavelandite-quartz-muscovite.
In general, the zonal assemblages feature the platy, high columbium
variety, The plates tend to be associated with cleavelandlte,
.perthlte, and beryl.

The muscovite-rich bodiés contain the high~tantalum
varuety 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 addition to
‘muscovite, these bodies generally contain plagloclase “{commonly
cleavelandlte) Those containing columbite-tantalite are com.on
in the lithium pegmatites of the Hearne Channel-Buckham Leke area.

Uses. Columbium is used as a stablllzer in. stalnless
gteels, decreasing their susceptibility to intergranular corrosion,
increasing creep and impact strength, and improving weldability.

It is finding use in ferrous and non-ferrous alloys for high-tem-
perature jet engines, gas turbines, and other equipment. Tantalum
is easily worked and is highly resistant to corrosion. It is used
in the chemical industry in heat exchangers, condensers, absorption
towers; in surgery, for skull plates and sutures; and in electronics,

»oe
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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. Columbitey containing 50 to 55 per cent
combined oxides of columbium and tantalum, is quoted as being worth
100 s -~ 115 s per unit c.i.f., London (195 Tantalum ore, 56 to
60 per cent concentrate, commands a prlce of 2,00 to $R.,25 per pound
of tantalum oxide (5).

PEGMATITES OF THE HEARNE CHANNEL~BUCKHAM LAKE AREA

Gencral Statement

The pegmatites of the Hearne Channel-Buckham Lake area’
are noted for their high content of lithium, and may be classified
as lithium~rich granitic pegmatites. A4s in the case with lithium-
rich pegmatites studied in the United States, these pegmatites
exhibit remarkably well-develcped internal structure, and may
contain as many as seven lithologic assemblages.  These pegmatites
generally contain columblte-tantallte, and some of them also contain
beryl.

The occurrence of lithium»rich pegmatites and the apparent
lack of other types of pegmatites commonly found in other parts of
the Beaulieu-Yellowknife region merit discussion. The pegmatites
of the area are few in number, and all of them examined are of the
lithium-rich variety. Furthermore, the Hearne Channel-Buckham Lake
area contains only a few small bodies of granite, two of which are
large enough to be shown on a scale of 1 inch to 4 miles (12). The
pegmatites show no regional zomal relationship to these small bodies.
If the zonation of pegmatites about the granite, as seen at Redout
Lake, holds for this area also, it would ssem that these lithiume
rich pegmatites and small grenite bodics are the surface expression
of greater numbers of pegmatite and a larger body, or bodies, of
granite to be found at depth,

Description of Properties

Moose Claims (15, 186)
(See Figures 14, 1C)

The Moose group of fifteen claims, held by DeStaffany
Tantalum Beryllium Mines Limited; 914 licLeod Building, Edmonton,
Alberta, is on the north side of Hearne Channel, Great Slave lake,
about 72 miles east-southeast of Yellowknife,

. The lMoose Nos. 1 and 2 claims were staked by GeD.
DeStafiany and A. Greathouse ih July 1942 on behalf of DeStaffany
Tungsten Gold Mines, Limited, to cover scheelite showings, In
1943, the group was enlarged to ianclude two pegmatite dykes. At
present, the group comprises fifteen claims, within which are two
large and three small pegmatite dykes. The large pegmatites are
known as the lloose No, 1 and Moose No. 2 dykes respectively. The
claims are now held by DeStaffany Tantalum Beryllium ifines, Limited.



¢ By.duly 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

- e

Lake, The following data were obtained from a report by Lord (16).
The mill ran during parts of September and October 1947, and treated
3,800 pounds of ore from the Best Bet No. 1 claim and 30 'bons from
the Moose elaims, About 1,200 pounds of concentrate were produced.

< In 1948, the mill produced 1,400 pounds of conoentrate from ore from

. the Best Bet No, 1 clain.

»

Pegma‘bi‘be work:l.ngs on the Moose group of cla.:i.ms have been
oon.f:.ned to the Moose No, R dyke, This 'dyke! refers to five pegmatite
bodies that may represent one, two, or more dykes (Figure 1C). The two
southermmost bodies are referred to as the south section, the two
central bodies as the central section, and the northernmost body as the
north section. Much of the overburden has been strippad 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 the scuth ssction, and a
pit about 64 feet long has been excavated at the north end of the same
body. ."Broken rock obscures the depth and width of this pite Four
pits and a shaft comprise the workings at the north section; the
largest, at the south end, is 80 feet long and has a maxirum width of
38 feet; its floor is covered with broken rock, but the waximum depth

.18 probably 10 feet. A second pit, 8 feet long, 6 feat wide, and 1

foot deep, lies 66 feet north af the large pit. A third pil, near
the north end of the north body, is 62 feet long, and hac a naximum
width of 28 feet. Most of the pit is shallow, but e south end 3s .

-deoper', the maximum depth being about 10 feet although broken rock

again obscures the floor, The fourth pit lies 36 fect svuthwest of
the third pit,. and is 8 fegt long and 6 feet wide,. Broken rock covers
the floor, ' The shaft is 5% feet by 7 feet and was sunk to a depth of

- 40 feet. .

' The mill was built at the sontheinmoit end of the Moose
No. 2. pegmatite bodies on the shore of Great Slave lake., It was

. designed to produce a columbite-tantalite sontentrate, qm,pznent

includes a small ore bin, jaw crusher, rolls, a two-stage dry
classifier, and a D 3,400 Caterpillar diesel engine. The miil
capacity is about 5 tons a day.

Moose Yo, 1 Dyke. This dyke is about 870 feet long, and
averages between 15 a.nd 20 feet in width. It strikes north 5 degrees
west and dips 80 degrees east. Mich.of the dyke is obucured by over-
burden and lichens. The dyke is zoned, and three assemblages were

~noted: fine-grained quartz-plagioclase-muscovits composes the outer

or border zone, which occurs only in places; coarse-grained microcline-
quartz-cleavelanditedspodumene is found in plaoev- and spodumene is
especially abundant at the soubh end of the dyke. The epodumene
crystals become coarser and less altered tormrd the centre ¢f the dyke,

. ard much ,of the mineral is intergrown with quartz. Several quartz

.- masses were found, and these probably rspresent a discontimuous core.

A few, small grains of tantalite were noted; no. Heryl was sesn.

‘Moose No, 2 Dyke. This 'dyke' comprises five pegmatite

: exposﬁres that may comprise parfs of one or more pegmatile bodies.

Its subdivision into south, oentral and north sections has. a’l.ready

.been- descr:.bed. '

The south section is composed of ‘two pegmatite bodies

each about 100 feet long, that may represent faulted parts of one

dyke. Both bodies are similarly zoned although the north body
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‘contains a spodumene assembiage in addition to those featured in the
south body. Because several quartz masses are exposed, it is assumed

- that they represent a discontimuous core. The border zone is composed

of fine~grained qnartz-plagloclase-muscovite; the quartz and plagioclase

_are grey'and the muscovite is pale. green, Flne-gralned 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 coarser in texture toward the first intermediate zone. In it
the quartz is usuwally grey, but may be white; the muscovite is pale
green- and the cleavelandite varies from.grey'to pink to red, becoming
redder in colour towards the first intermediate zone., Coarse-grained,
blocky perthite-quartz comprises the first intermediate zone. The

" perthite varies in colour from salmon to brick-red and is subhedral

to euhedral; the quartz is white, and occurs interstitial to the
.perthite or.as veinlets cutting ite Perthite-spodumene with minor
quartz occurs in the north body, and apparently represents a second
intermediate zone, The perthite is brick-red whereas the spbdumene
is green. Subhedral to euhedral beryl, pale yellow to green in
colour, was found in cleavelandite-quartz-muscovite near the

' perthiteequartz boundary, in perthite~quartz, and in pérthite-

-.spodumene, -Columbite-tantalite, in single and radiating plates,
“was found, associated with beryl, in perthite in the :
perth1te~spodumene assembldge, &nd 'in cleavelandite of the cleavelanditee

. quartze-muscovite assemblage. The follow1ng table lists the pegmatite

zones and mineral assemblages found in the south section of the Moose

NO. 2 dyke‘ .

Zone .. - . Assemblage

Border zone................ Quarts—plagioclase-muscovite
wall ZONButsutessnsanannss :Cleavelandite-qﬁartz—muscovite
fua Imtermedlate ZORESaannssies Lla Perihitefquert2:
2.A Perthite-Spodumene-quertz

. COI‘G'.‘-‘--;.".J................o Quax"bz

' The wall-rock is sheared in places pareliei with its,contact with

the pegmatite.

The central section of the loose No. 2 dyke is composed
of two pegmatite exposures separated by overburden, and may represent
one body. The largest exposure is 180 feet long and has a maximum
width of 100 feet on the’surface., Bobth of these exposed masses are
similarly zoned and will be discussed together. The outer mineral
agsemblage in each is quartz-plagloclase-muscov1te, as in the south
Sectlon, but ‘is represented only in a few places. Cleavelandite-
quartz, similar to that of the south section, occurs in places
along the west side of the larger pegmatite mass. The adjacent
assemblage, imwgrd from the walls, is perthite-quartz~cleavelandite,
in which coarse, pale pink perthite crystals occur in a medium-
grained groundmass of quartz-cleavelandite, - This is the most abundant
assemblage in the central section., The innermost assemblage exposed
in this section is perthite~spodumene~quartz-~cleavelandite, in which
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the spodumene is coarse grained and fresh, Broken rock and splinters
of spodumene obscure much of the. larger mass, which dips between .

55 and 65 degrees west. The wall—rock is sheared in places parallel
w1th ‘the pegmatlte-wall-rock contact.
’ Thé north sectlon (See Flgure ZA) is a lenticular pegmatlte
body 515 feet long and 145 feet in maximum width as. exposed, It is
_covered at its south end by muskeg. The body strikes north and dips
60 to 75 degrees west, A border zone of fine-grained. quartze
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 %o red microcline, and is very coarse, Assemblages
between the wall zone and the core comprise quartz-cleavelandite-
spodumene*amblygonnte, quartz-cleavelandite, and microcline-quartz- o
cleavelandite, They probably represent intermediate zones, but, as. |
mich of the pegmatite body is covered by broken rock, their relation-.::
ship oné“to another is not clear. In these assemblages, the mlcrocl1ne,
spodumene, and amblygonite are very coarse; the amblygonite occurs..
chiefly towards the south end of the body, "but isolated crystals

are found at the outer margins of the microcline masses, Small masses™
of fine-grained, muscov1te-quartz-plagloclase~columblte-tantallte

occur in places, and appear to be replacement bodiesi' Beryl was

found in the cleavelandite-quartz assemblage at the south end of - -
. the exposed pegmatite and in microcline near the north end. Columbites
'tantalité occurs ag blocky ecrystals in muscov1te-quartz-plagloclase* e
and 45 plates “in microcline 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 muscov1te-quartz-plagioclase-columblte-
tanta].ltea : . . N e s M e i

ey

The percentage of spodumene in the spodumene~bearing
assemblage of the north .szction of the libose No. R-dyke was estimated
by laying a tape measure across the spodumene-bearing assemblages at
intervals and measuring the spodumene intercépfed. ‘Corrections were
made for differences in specific gravity, and the percentage of
spodumene by weight was calculated. On thé bases of ‘the spodumene-
bearing rock exposed at the surface, and with very little interpretation,
it was calculated that a minimum of 6,039 fons of spodumene-bearing
rock is available to g depth of 10 feet., Because spodumene
constitutes R4 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-cobblng size.

Best Bet No. 1 Claim (16)
(See Figures 1A, 1D)

The Best Bet No, 1 claim is held by DeStaffany Tantalum
Beryllium Mﬁes, Limited, 914 MclLeod building, Edmonton, Alberta.
The claim is on the west 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 clainm
covers a lithium-bearing pegmatite sill from which, during parts
of September and October 1947, 3,800 pounds of columblte-tantallte
ore was treated in the mill at the Moose claims (Lord, 1951),

On the Best Bet Nos 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 about 285 feet long and
- has ‘a maximum width of 35 feet, but averages about 25 feet, The
- :pegmatite d1s well soned, but the :.nbeml structure is compliecated,

-and detailed mapping is requ:.red Defore an accurate description can

-be made, The’ descnpt:.on -of “the pegmatite must » therefore, be

- regarded-as preliminayy. The 20nal mineral assemblages frem the
walls imward are: fine-grained quartz-plagioclasetmuscovite; fine-
- grained quarbz-cleavelanda.te—musconte s medium«grained quartz- -
- cleavelanditedmscovite, quartz-amblygonite-spodumene, and perthite,
-Small masses of fine-grained, yellowish green muscovite-columbite-
tantalite, that may be replacemént bodies, occur in places in the
quartz-a.mblygon:.te-spodumene assemblage. Platy columbite~tantalite
occurs in’ perbhit.e and altered  spodumene , ‘and* in-cleavelandite.

The spodu.mene néar the outer margins of the spodumene-bearing .
assemblage is altered or intergrown with quartz in places., Towards.
-the centre of the sill, the spodumene crystals are very coarse, the.
largest being 14 feet long and 23 feet wide. Pale yellowish green,
- subhedral beryl occurs in places in quarbz~c1eaveland1te*nmscov1te,
The largest crystal observed was 4 inches in diameter perpend:.cxﬂ.ar
.. to the. 1ong axis of 'bhe crystal. , .

I’c.' has been ‘estimated (16, p. “121) that a medlal zone 5
widch is 115 feet long #nd averages 12 feet in width, {s 50 per cewb
amblygonite, and probably’ contains 66 tons of amblygonite for eaeh
foot of depth, 'An area’ near the north end of the sill, 45 feet leng
and 25 feet wide, shows 19 per cent spodumene and 12 per cent
amblygonite. This material:contains 124 tons of spodumene and.73
tons of amblygonlte for each fod'b oi' depth. -

A chip sample of nmscov::be»mlumb:.te%antal:.te s analysed
by the Bureau of Mines, Ottawa, _conta:.ned- tin, 3.72 per cemt;
tantalum pentoxjde s 3e 56 per cent; and columb:Lum pentoxide A 0.09 per
cent, . ' )

Tan Claimg (15, 16)
(See Figures 14, 1E)

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 Bes’c Bet No. l claim, JUS'b west,
of Johnston Lake. L

) The Jade group of ¢laims was staked. in 1938 to cover -gold
- showings near the east end of Blatchford lake, about 67 miles east~

' - southeast of "Yellowknife, Four pegmatite bodies were discovered on

the property and, in 1942 when the Jade ‘group reverted to the: Crown,
the Buddy claim was staked by The Consolidated Mining and Smelting
Company of Canada, Limited, and three Tan claims by DeStaffany
Tungsten Gold Mines, Limited, The Buddy claim and the. three orlg:mal
Ten claims were later acquired by DeStaffany Tantalum Beryllium
Mines, Limited, and now compose the Tan group of four clalms.

. Workings comprise eleven shailow pits, ten of them excavated
on what is known as the No. & pegmatite and one on the Noe 4
pegm‘b:ube. e . ‘ v ~ -
; No, 1 Pégma-'bi‘be. Thls pegmatite body is 265 féet long.
and has an average W‘ﬁtﬁ—af 5 fee‘b It str:ikesnorth R0 degrees.

i:' ’



_.i‘ound n.n spodumene R cleavelandlte , and quartz.

east, dips vertically, and is in part slightly disconformable with

the adjacent wall-rocks, which are sheared in places along the contact.
The pegmatite is zoned, and the assemblages from the walls inward as
-exposed are: fineegrained quartzeplagioclase-muscovite, medium-
grained qnartz-cleavelandite, and eleavelanditewquartz-muscovite-
spodumene, which is medium grained with the exception. of - spodumene,
which is coarse. As noted in many other pegmatites, the spodumene
tends to be intergrown with other minerals and altered towards the
outer margln of the zone, A few. columblte-tantallte plates were

O Pegnat:n.‘be. This pegmitite was traced for 275 fest,

k

g

“'n

and is 10 Teft wide; it strikes north 25 degrees.east, dips 85
degrees northwast;’ and is apparently a sill, with the wall=rock
-sheared in :places- along the pegmatite contact. The pegmatite body
. 4s iomed, ‘afifl the follewing assemblages were noted; medium~grained
quartzwplagioclase~-muscovite, on the east side of the sill; fine=

+ Erained quartz-cleavelandite-muscovite, on the west side; and
cleavelandlte-quartz-spodumene-m;crocllne-amblygonite, whlch occurs
,.in- the -centre_ section of -the gill, .The spodumene, microcline, and
amblygonlte are coarse grained, and the eleavelandite-quartz medium
graineds + Platy columbite-tantalite and wmther metallic minerals
were ‘noted in the quartze-cleavelandite-muscovite assemblage, and
small,irregular patches of flne-gralned rose. quartz occur in places.

f‘*t o ‘ No. 3 Pegmatite., This pegmatlte body is in o eectlons,

- ehe 160 feet in length and the other 125 feet. -These parts strike
snorth 50 degrees west and dip 55 to 60 .degrees northeast, uhereas

the adjacent meta-sedimentary rdcks strike north 10 degrees west

and dip easterly at 75 degrees, The pegmatite: bodies are zoned,
and.the following' asdenhlages were noted: finew-grained qyarﬂwi
plagioclase; medium-girained cleavelandlte-qnartz-muscov1te, containing

‘omin places plates of columbife~tantalite up to ¥ inch in s imum
;.\dlmen51en.and blocky columblte-tantallte aggregates up to.z irveh in

maximum dimen&ion, in the large pit at the north end. of - the pegmatitey

‘microcline~spedumene (coarse gralned)-quartz-cleavelandlte (medium

grained), containing blocky columbite~tantalite in the outér part
of the zone; spodumene-quartz (one pod about 1-foct long); coarse-

. grained plagioelase-quartz-spodumene and a pod of quartz, ‘with flne

beryl crystals around its margin.
: No. 4 Pegmatite, This body is Y-shaped; it is about 120
feet long, 10 to R0 feet wide, and dips about 60 degrees west. The
pegmatite is zoned as follows: an outer zone, on both sides, of
fine- to medium-grained quarbz-plagloclaseimuscov1te, and an inner
zone of cleavelandite~quartz~spodumene-microcline, the spodumene and
mierocline being coarse and the quartz and cleavelandite of medium
grain, . The spodumene is altered along the outer margins of ‘the

zone, A few platy grains of columbite-tantalite were -seen. in the

outer zone and in spodumene crystals, and some blocky colurbite~

s:tantalite grains, up to % inch in maximum dimension, were found in

microcline and quartz in the inner zone, -

‘A sample of columbite-tantalite-bearlng pegmatite WEighlng

.’23 pounids. was collected by Jolliffe (15, p. 17) and sent to the -
_Bureau- of Mnes, Ottawa, for t esting. It yielded 32,6 grams of:
,,-eoncentrates, which would be equivalent to 6,25 pounds a ton. U:

The concentrates assayed as Tollows: tantalum-columbium pentoxide,
66,70 per cent; tin dloxzde, 15,96 per cent; and titanium dioxide,
0,20 per cent. A small fragment of columb1te~tanta11te from the
No, 4: pegmatlte showed a specific gravlty'of 754,
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Big Hill Claime (16)
(See Figure 1A)

The Big Hill group of two claims lies about 4 miles west
and slightly south of the camp at the Moose claims, and is held by
DeStaffany Tantalum Beryllium Mines, Limited, The property has not
.been examined 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 pentoxnde, and 0.12 per cent tln dioxide,

Lita Cla.ims (15 1) B
(See Flgures 1A lF)

: The Lita group of . o clalms, -originally 'staked (Sepmember
1943) ‘on behalf of Frobisher Exploration Company,; Limited, has sinee
‘been restaked as the P,N. Nos, I and 2 claims, These lie elose %o
-the shore at the northwest corner of Buckham Lake, about 55 miles
east and slighﬂky south of Yéllowknlfe. .

Prospectors looking for gold dlscovered 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 examined it and other nearby pegmatite bodies on August 27, 1943,
They are known as the Campbell pegmatites.

No, 1 Pegmatite. Thibs pegmatite 1s 200 feet long as
exposed, and averages about 15-féet in widths it strikes north 10
degrees east and dips westerly at 70 to 75_degrees. Two assemblages
were noted: an outer assemblage of cleavelandite~quartz, and an’
inner assemblage of microcline-spodumene, with minor quartz. The
"rocks atthe contact are sheared in placesd

No., 2 Pegmatite, "This pegmatite strikes north 40 degrees
east and dips 70 degrees northwest. It is 5 to 6 feet wide and has
a. length of 190 feet, but dips trder Buckham Iake at its northeast
end, The pegmabite shows three - jones composed ‘of the following
 assemblages: cleavelandite~-quartz, with minor muscovite; cleavelandites
quartz-spodumene; and quartz masses that apparently represent a
disconnected core. The spodumene is altered. - A few plates of
columbite~tantalite and two crystals of beryl were found in
cleavelandite~quartz. A smallér pegmatite body striking parallel
with the No. R pegmatite and 80 feet northwest of it was examlned.

It contains two mineral assemblages: cleavelandite-quartz, and =
quartz-spodumene~cleavelandite, One crystal of beryl was found.

" The original bedding planes still disceinible in the meta-sedimentary
rocks are bent in towards the pegmatite, suggestlng that the latter
follows a shear.

Noe 3 Pegmatite. This pegmatite is arcuate-shaped, as
shown in Figure 1F, and dips 80 degrees :to the west. It also
shows evidence of having been intruded,-in part, along a shear
zone, Three mineral assemblagés were noted in it: fine-grained
quartz-plagioclase, occurring only in places alorg the outer
marging medium-grained cleavelandlte-quartz, with minor muscovite;

- and cleave1and1te—quartz~spmhmmmm~mdcroclane Both the spodumene
and microcline are coarse.
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Ramona Claims (15, 16)
e (See F:Lgure 14)

. The Ramona group of four claims, held by DeS'bai‘fany
Tan'balum Beryllium Mines, Limited; 914 McLeod Building, Edmonton,- -
Alberta, lies about 5 miles. southwest of the north end of Buckham- - -
Lake y and about 50 m:Lles east and slightly south of Yellowkm.fe.

h 1940, We Lo Macdonald of Yellowknife informed the
Geological Survey of Canada of the discovery of a pegmatite containing
large spodumene crystals, The occurrence was examined by Jolliffe
in August 1943, Iita Nos. 1 to 4 claims were staked by Mr. Macdonald
in September of that year on behalf. of Frobisher Exploration Company,
Limited, The ¢laims were re~staked in 1947 for DeStaffany Tantalum
Beryllium lines,” Limited, "They ecover a spodumene-bearing pegmatite
lafown ds the Macdonald pegmatite, The writer did not examine.the -
oocurrence, but the. pegmatite has been fully described by.Jolliffe
in the.reports cited (15, 16). The spodumene-bearing part of.the .-
pegnatite body is about 400 feet long and has an average horizontal -
width of 22 feet, Jolliffe estimates the spodumene content to be
30,7 per cent by we:.ght.

oo
L

1'3'__- o PEGMATITES OF TH}“ REDOUT LAKE-ROSS LAKE AREA

General Statement

The pegmatites of the Redout Lake-Ross lLake area (15, p. 10)
are zonally arranged about the Redout Lake granite in the areabetween
Redout and Ross lakes. Very little is known of the rocks. n.rmned:.ately
east oi‘ Redou‘b Lake (6 15). :

The writer has dn.st.mgulshed five zones character:.zed by
different types of pegmatites in this area (See Figure 1B). Near the
Redout Lake granite, the pegmatite bodies are large » irregularly
shaped, and have poorly developed internal structure. They are
composed of a mixture of aplitic to fine-grained feldspar-quariz-
muiscovits, mediumegrained quartz~feldspar, coarse graphic granite,

" finemgrained 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 grenite 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 granite, but
many -contain beryl, Still farther from the granite, is a zone of .
pegmatites many of which contain columbite~tantalite and, or, beryl.
Finally, spodumene-bearing pegmatites are found in the zone farthest
from the granite.

- - In general, the pegmatites 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 biotlte schist and amphibolite schist inclusions., He states
that the granodiorite has been intruded by mumerous basic dykes, -
some of which contain large phenocrysts .of plagioclase. The Redout
Lake granite is describedras containing 40 per cent potassium feld-
gpar, mostly microcline, about 20 per cent plagioclase, 30 per cent
quartz, and micas in variable amounts.
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Description of Property
Peg Claims (7, 15, 16)

. (Bee Figure lA)

- The peg group of ten claims, , or:.gmally held by Peg
Tantalum tines, Limited, is now-owned: by Tantalum Refining and Mining
Co:tporat:.otr of America Lim:.ted ‘The -group lies between Ross and
" Redout, ILakes about 44 miles east-northeast of Yellowknife. A rough
“tractor road, abowt 1% miles long links the camp with Ross Lake
where a:.rcra.ft land. ’ '

Off:.cers of the Geologlcal Survey dlscovered columb::be-
tantalite in pegmatites near Ross lLake in the summer of’ 1943,
-JeRe Saunders of Yellowknife staked the original Peg group of four
claims in September 1943, and other claims vere staked in the vicinity.
These were acquired by Peg Tantalum Mines, Limited, which was incor-
porat-ed in 1944, Several men were employed during the summer of 1945
“under the direction of J. C, Finnan, and some pegmat:l.te was hand~cobbed
and piled. Mill machinery was brought in during the spring of 1946,
and, by September, twenty~one men were employed building the mill and
quarrying pegmatite. The mill operated briéfly,: but mechanical and
me'ballurg:wal difficulties caised operations to cease, Willing was
. resumed in April 1947, and continued until mid~July under the |
mnagement of J.E, Doyle. Tater in the summer the mill was opérated
at intervals as a sampling plant. When visited in ‘July 1951, the
property was inactive,

Lord {16, p. 232) has published data supplied by J. E.
Doyle from company mill records to July 18, 1947. According to this
information, 940 tons .of rock had been mllled, yielding 3,750 pounds
of concentrate. No information is available on the columbrbe-tantalite
content of either the rock treated or the concentrate; most of the
rock is bel:r.eved to have come from the No, 3 dyke.

Open~cuts and pits were observed in many pegmatite bodies
on the Peg claims, but ‘quarrying has been limited essentially to the
regmatite known as the No, 3 dyke., There the pit is about 50 feet
long, 25 feet wide, and up to 10 feet deep. The mill has a
capacity of about 50 tons a’ day, and ‘is equipped with a jaw=crusher,
Hardinge rod mill, a two-compattment Denver jig, screens, a Fahremwald
sizer, two Wilfley tables, and a Denver spiral classifier, The camp
consists of a frame cook-house and several tents mounted on wooden
frames, An office and blacksmth shop-warehouse are located near
the mill, which is about 1,000 feet north-northeast of the camp.

Noe 3 Dyke (See Figure 1B). 'This dyke has been partly
mined so that its size and shape before mining are 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; it strikes north, and dips about 50 degrees easte The wall-
rock is sheared in places along the contact, Most of the pegmatite
body is composed of coarse to very coarse microcline in mediume
‘grained cleavelandite-quartz-mscovite, w:x.th a few grains of blocky
columbite~tantalite near quartz~miscovite segregations. Some beryl
orystals were seen, the largest 7. inches long and 2 :.nches in
dia.meter.

Other dykes. S:Lx saznples to‘balllng ‘152 pounds were
tak.en by Jolliffe (15, Pe 12.) i‘rom the No, 1 dyke for treatment by
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the Bureau of Mines, Ottawa. Treatment indiecated that the grade was
9,13 pounds of oconcentrate per ton of ore, The concentrate assayed:
columbium=-tantalum pentoxide; BR.37 per cent; t&tanium dioxide, 1.59
‘per.cent; ferrous oxide, 13,91 per cent; manganese oxide, .0,66 per
cent; and tin dioxide 5 0.14 per cent. Several columbite~tantalite-
bear:_ng dykes were examined, Typically, they contain the following
mineral assemblages: fme-g'a:.ned plagioclase=quartz, which occurs
in places as a thin border; cleavelandite-quartz-muscovite s medium~
grained, with coarse microcline or perthite composing the bulk of the
pegmatite; and pods of:blocky perthite-quartz. - Much of the feldspar
is red.. Beryl is commonly assoc¢iated with the perthité-quartz. . .
assemblage » whereas columbite~tantalite was observed in the coarse

- feldspars and cleavelandite near quartzemuscovite segregations.  °.
Jolliffe states that columba.te-tantal:.te characteristically occurs '
in albite near quartz lenses; buit was found in perthite, quartz,
mscovite, and beryl. Fortier found that patches of muscovite’ are
1oc:|_ i‘or concentratn.ons of ¢olumbite~tantalite. - : '

Columblte-tantalite eccurs hoth as pla'bes and blocky v
crystals aSSOG;Lated with quartz, mscovite, or quartz-muscovite
segregations, - These segregation® seem.to decur sporadically in
the cleavelandite-quartz—muscov:.‘be-ma.crbcline sr perthite assemblage.
The. columbite-tantal:.te»bearjng pegmatites examined by the writer
were all small. .

PEGMATITES CF THE PRELUDE LAKE AREA
 ‘Genmeral Statement =

An area of about lO square miles J.rmneda.ately north of _
Prelude lake was prospected for beryl by a Geologic:l Survey field
party under Jolliffe in June 1943, Most of this area and additional
ground to the north was examined by the writer.

The area is underlaﬁn by h:.ghly meta.morphosed meta-
.sedigentary rocks intruded by numerous pegmatite masses, and is
-~ flanked on either side by the Prosperous Lake and Prelude Lake-
Duncan Lal;e granlt.e ‘bodies. : e

The pegmatltes of -bhe area may. carry beryl .but very llttle
oolumb:.‘be-'bantallte and no spodumene or amblygonite were seén., °
Jolliffe (15, p. 23) reports that of one hundred pegmitites examined,
fifty-six contained beryl, In genmeral, .the beryl is pale green, and
.occurs in crystals less than 6 inches in maximum dimension; the .
largest crystal seen by the writer had a surface area of about 60
square inches. . :

. * The pegmatrbes vary in size from 1arge 3 nec,r the main

granl’oe masses, to-others less than 1 foot in width. In general,
ger pegmatites are-poorly Zoned and are composed of graphic .

gra.nlte perthite-plagioclase-quartz, with minor muscovite. MNost
of the smaller pegmatites are zoned, and contain the following
mineral sssemblages: Ifine-grained plagioclase~quartz, with minor.
muscovite, which occurs as border zones; medium- to coarse-grained
plagloclase-quarbz*per‘bhite with or without graphic granite, with
minor muscovite, which comprises the greater part of the pegmatites;
and coarse-grained blocky perbh:.be-quartz, which occurs as pods.
¥here beryl occurs, it 1s in assoeiation with perthite~quartz,
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except in the River pegmatite where it is found in cleavelandite-rich
assemblages, The pegmatites of the area are characterized by abundant
black tourmaline, which occurs bo’oh in the pegmatites and in the wall~
rocks at the contacts. : .

" Description of Depos'i',t_.s

General Statement

The Dike group of claims represents the only claims staked
to cover pegmatite deposits in the Prelude Lake area’ (See Figure 14).
They were staked in 1943 for Frobisher Ebcplora'bion Company, but have
since lapsed (16, pp. 244~245) o

Two pegmat:.tes featured a. s:.gmi‘:.cant amount of ber:yl-a

- bearing pegmatite at the surface (Figure 1G). Beryl-counts were made
on the beryl-bearing parts of both peg,ma’cites, and on a scale of 1

inch to R0 feet. _

Lily Pegma‘bite
(See Figure :LG) v

‘ Th:z,s pegmatlte :Ls a C—shaped body a.bou'b 110 ‘feet long and
10 feet wide, It is strikingly zoned and con'ba:n.ns the ‘following
mineral assemblages: finew-grained plag:.oclase-quarbz—muscow.te "

- which forms a very narrow border zone; coarse perthite-quartz-
plagioclase, with minor muscovite and containing a few beryl crystals,
which constitutes the western half of. the pegmatite; and coarse to
very coarse, blocky perthite-quartz-beryl, which composes the eastern
half of the pegmatite. The Lily pegmatite differs from the other
pegmatites of the area in that the perbh:.te-quartz assemblages ocour
as a well-developed zone,

A beryl-count made on the per'bh::.te-quarbz-beryl zone
indicated a surface area of 259 square inches of beryl within an
" aresg of 58,890 square inches of . beryl-bearirng pegmatrbe, or a
percen'bage of 0,44 of beryl.. Most of this beryl is of hand-cobbing
: 8ize, that 1s, the crystals have a maximum dimetfision of 6 inches
or more.

Riber Pegmatite
(See Figures 1G, ZB)

- The Riber.pegmatite has an a,werage w:Ld'bh of 45 feet in

- plan, and an exposed lengbth of 180 feet; it iy covered-by overburden
at both ends.” The pegmatite body was mapped on a scale of 1.inch

to R0 feet, and a beryl-count was made on the beryl~bearing -
sections,

This pegmatite is strikingly zoned, and features mineral
agsemblagss altogether different from those found in other
pegmatites in the area. These assemblages, from the walls inward,
are as foilows:
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1, Plagioclase=quartz-muscovite, fine grained
2« Plagioclase¥quartziminor muscovite, medium grained
3. lMuscovite-plagioclase=quartz, coarse grained
4, Euhedral quartz-plagioclase; medium grained
5. Gleavelandlte-muscov1te-qnartz—bery1 medium to
coarse grained
6. _Cleavelandite-beryl, goarse gralned
" 7. Quartz ,

One pod of very coarse perthite and sevé}al small pods of
fine-grained miscovite and lepidolite occur in the pegmatite, Much
black tourmaline was seen, and is especially abundant in assemblages
. 5 and 65 a few crystals of green tourmaline and one crystal of |

.purpllsh red tourmaline were noted in the quartz assemblages (7)
“The beryl is greenish yellow to golden in colour, and in general

is under hand-cobbing size, but varies up to 18,00 square inches in
surface area.

Beryl-counts were made on the beryl~bearing assemblages of
the Riber pegmatites The sum of the areas of the individual erystals
gave the total area occupied by beryl ecrystals, and this multiplied
by 100 and divided by the total surface area of the beryl-bearing
pegmatite was taken as the percentage of beryl by volume.  As the
specific gravitiés of qpartz, cleavelandlte, and beryl are nearly
the same, the percentage by'welght was taken as equivalent to the

,percentage by volume.. .

, Four beryl—bearlng sections are exposed on the outcrop of
the Riber pegmatite. The results of beryl-counts on these sections
“are ‘tabulated belovw:

Area of beryl- ' = Per cent
’ bearing " Nos of beryl : S beryl- in
Section pegmatites i, - - erystals " Area of beryl section
o quare 1nches S . Squére inches . '~ = .
1 62,152 265 339,40 : 0.55
R 25,920 14 17.69 0,07
3 8,064 13 : 61,44 0.76
4 5,760 6 14,19 . 0.25
Total - ° -~101,896 - - 298 . 432,72 0442 per
comoe ‘ ; . o cent beryl
in beryl-
bearing
pegmatite

* PEGMATITES OF THE SPROUL IAKE ARFA (15)
(See Figure 14)
The Sproul lake pegmatites 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 following mineral assemblages: muscovite-
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plagioclase-quartz, cleavelandn.te— or plagioclase—quartz s Cleavelandite-
quartz-spodumene, and quartz. Huch of the spodumene is altered to
muscovites A few plates of columbite-tantalite and some beryl crystals
were found in cleavelandite-quartz, and amblygonite occurs in some of
the pegmatites.as a minor constituent. Concentration tests on samples
... -from these.pegmatites by.the, Burean.of Mines,. Ottawa (15,.Ds.22). ...

_ indicate that the columbite-tantalite content is low, and that much
of the metallic ma’oerial :Ls cassiterite.,

" The Bore group of threé claims was staked in September 1943
to cover these pegmatites, and was owned by Radiun ]’.wn:x.nous Industries 5
‘Limited, but apparently the claims have lapsed.

PEGMATTIES OF TH: BLAISDELL IAKE AREA (15, 16)

General Statement

Blaisdell Lake lies 34 miles northeast of Yellowknife and

2 m:_les northwest of Sproul Lake,
. el l

Of the seven pegma.'b:x.te bodies exam:med :Ln th:l.s area, six
conbain beryl, but only one was’found to egrry it in sufficient
amount to warrant a beryl-counts: : Two of ‘the pegmatites consisted of
fine~grained perthite-plagioclase=quartz-miscovite; with pods of
coarse~grained, blocky.perthite~guartz .contaiming a few beryl crystals,
but four pegmatites were well zoned and .corntained the following -
‘mineral assemblages:: fine-grained: guartz-plagioclase~muscovite;
coarse perthite with or without graphié granite, and medium~grained
quartz-plagiocldse m.th minor: muscov:.te -and pods of coarse, blocky
perthite-quartz®¥beryl. . . k,

The area examined lies near a ,body of granite,

Descr:.p‘bn.on of Depos:.t

(See. F:Lgures 1H, 20) s .

: The pegmatite to be descrlbed 1s in one of a group of
small pegmatite bodies, .It was mapped on a scale of 1 inch to.
20 feet, -and beryl-counts were made on- the two beryl-bearing
sections s-which occur .at the eiktreme moirth and south ends of the
pegmatite., Apparently beryl occurs at the:crest and treugh of the
pegmatite, This pegmatite lies in granite 'a few feet west of the'
meta—sedmentary rock con'bact.

The peg:rlatlte compr:.ses a border zone of f:.ne-gra:.ned
quartz-mscovite, a wall zone of mediumwgrained quartz-~cleavelandite,
and a centre zone of blocky. perthite~quartz, As the border. zone
attains a maximum width of only 3 inches, it was mapped with the -
wall zone., In the north section of beryl-bearing pegmatite, wh:Lch
is 37 feet long and averages 3 feet in width, the beryl is scattered
throughout the perthite~quartz assemblage., .In:the south sectiong:
the beryl occurs along the wall zone—perbh:.te—quarbz ea.st contact
for a dlst.ance of R0 feet.

A tabulatlon of the results of the beryl counts is g:l.vezr
below, In each case the area of the:beryl-bearing smection represents
the full width of the pegmati’oe. The J_argest exposure of beryl is in
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the south section, and has a surface area of 85,50 square inches,

== e

Area of section Area of beryl No., of beryl Per cent

Square dinches Square inches crystals beryl
North section R7,648 110,10 25 0,44
South section R1,888 R92.12 32 1.34

ECONOMIC QUTLOOK

Several factors enter into the evaluation of mineral
deposits: grade and tonnage of ore, mining methods, milling
procedure (if necessary), availability and cost of 1abour, trans-

- portation costs, and markets are ameng the more important of these.
Most pegmatites ean be mined by low-cost methods s and in the pas?’

the desirable minerals have been hand-cobbed., If the grain-size

of these minerals is such that milling is necessary, then this
additional cost must be considered, Most of the pegmatite commodities
are bulky materials; hence, transportation costs are very import.ant..
In general, markets are readily available for pegmatitic minerals
provided reasonable tonnages of desirable grade can be guaranteed.

Transportation costs are of prime dmportance in an area
that is far from markets. ZLord (16, pp. 19-23) has recently
presented a detailed account of such costs in the District of )
Mackenzie of which the Yellowknife-Beauliei region is part. The
rate for vater-borne freight, Yellewknife to Waterways, the
southern terminus of water transportation; is quoted at {190 per
100 pounds. Rail fre:.gh'b rates from Waterways to:Edmonton are
given as {0.31 to 1,37 per 100 pounds, Heavy freight is hauled
generally by tractor over a winter road from a mine or prospect.
to the nearest docking point; the cost of construct:mg such a road
in the Yellowknife area in 1937 is given-as $140 per mile,- From :
these figures it can be readily seen that transporba'b:.on costs in
this region are formidable.

No pegmatite examined by the writer could be mined for
columbite-tantalite or beryl alone. In general, the columbite-
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 mineable length and width
was calculated as 1,34 per cent beryl, A ton of such material
centains 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 awvailable. in the region would
sell at a market price that would not even meet transportation costs.

Although it seems improbable that pegmatitic deposits
in this region can be mined profitably at present prices, this
situation in periods of stress, such as wartime conditions, might



be radically changed. The North American continent depends to a

large extent upon foreign sSources for a supply of beryl and columbite-
tantalite; thus, these minerals may be considered as of strategic
importance s and as such should provide an incentive to the prospector
to be.on the lookout for pegmatites containing them. Also, it should
be pointed out that only a small fraction of the pegmatites in the
region has been critically examined, and that many favourable areas
within the region remain to be prospected. , .
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