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Greer Lake pegmatitic granite on the Winnipeg River
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ABSTRACT

Late~ to post=-tectonic stocks and plugs of pegma-
titic granites were intruded along partly dilated fault
systems in the Archean Bird River greenstone belt of the
English River subprovince in southeastern Manitoba. Each
intrusion consists of four phases: (1) fine-grained leuco-
granite locally grading into (2) interlayered sodic aplite
and (3) potassic pegmatite, and (4) pegmatitic leucogranite
that also contains bands and lenses of potassic pegmatite.
This last phase carries occasional Li~, Be-, Nb,Ta-, As-,
P-, B-, F- and Zn-bearing minerals. Textural and composi=-
tional relationships suggest separation of supercritical
fluids from volatile-oversaturated melt as the primary cause
of internal diversity. Bulk compositions are silicic, poor
in Ca, Fe and Mg and highly fractionated in terms of K/Rb,
K/Cs, K/Ba, Ca/Sr, Rb/Sr, Th/U, Mg/Li and Al/Ga. The rocks
are peraluminous, as indicated by 0.1 to 5.0% of normative
corundum (CIPW) and by the presence of muscovite, garnet,
tourmaline, gahnite and cordierite. From fine=-grained
leucogranites through sodic aplites and pegmatitic leuco-
granites to potassic pegmatites, the peraluminous character
increases and & REE contents decrease. The genetic
evidence available, including REE abundances and oxygen

isotope ratios, is inconclusive: juvenile origin of parent



melts modified by subsequent fractionation and by reaction
with greenstone belt metasediments is possible,vas well as
shallow anatexis of greenstone belt lithologies followed by
igneous fractionation and reaction with host rocks. Loss
of fluids to the country rocks probably contributed to the
enhanced peraluminous character of pegmatitic fractions and

to the depletion of their & REEs.
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Chapter 1

INTRODUCTION

A. GENERAL INTRODUCTION

The Winnipeg River area of southeast Manitoba
contains abundant pegmatitic intrusions. An earlier study
of the pegmatites in the Bird River greenstone belt
indicates that they can be divided into distinctly separate
groups depending on their location and mineralogy (5ern§ and
Turnock, 1971). On a closer examination of their location
it can be observed that most of the swarms of pegmatites are
adjacent to small, very coarse-~grained granitoid rocks
containing local mineralized facies which resemble, both
mineralogically and texturally, the closest adjacent pegma-
tite intrusions.

This close spatial association could possibly
indicate a genetic linkage between the pegmatites and the
adjacent coarse-grained granites otherwise known as pegmatitic
granites. To this point, little work has been devoted to
these bodies of pegmatitic granites; consequently, little
more than their existence and a very brief description has

been reported in the literature.



l. Statement of Problem

The purpose of this thesis is to study the mineral-
ogy, geochemistry, petrology, and origin of the four main
intrusions of pegmatitic granite in the Bird River green-
stone belt in order:

a) to establish the general characteristics of these
rocks;

b) to establish any petrological and/or geochemical
similarities or differences among the individual
intrusions mutually, and between the pegmatitic
granites and associated pegmatites;

c) to characterize the petrologic evolution of each
individual intrusion;

d) to detect possible links between the pegmatitic
granites and the plutonic granitoids in the area and
also between the pegmatitic granites and the

adjacent pegmatite groups.

2. Location

The Winnipeg River pegmatite district is located
approximately one hundred and eighty kilometres east-
northeast of Winnipeg (Figure 1) and is contained within
townships 16 and 17, Range 16 and 17 East in the southeastern
part of Manitoba. The N.T.S. co-ordinates for this area are

50° 20" to 50° 28' latitude and 95° 24' to 95° 10' longitude.
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Figure 1. Location map of the Winnipeg River

pegmatitic granites in southeastern
Manitoba.



3. Access

Four main bodies of pegmatitic granite exist
(Figure 2).

Two of the bodies are south of the Winnipeg River
in the Whiteshell Provincial Park. One of these (GL) is
due north of Greer IL.ake while the other (ENL) is northwest
of Eaglenest Lake. Access to both of these bodies is from
Pointe Du Bois via boat or aircraft. The remaining two
bodies of pegmatitic granite are located north of the
Winnipeg River in the Nopiming Provincial Park. The first
of these (TNL) is adjacent to Tin Lake while the other (OL)
spans the area between 0Osis, Booster, and Summerhill
Lakes. Access to these northern bodies is south off
Provincial Highway 315 at Bird Lake and onto a network of
logging roads opened by Abitibi Pulp and Paper of Pine
Falls, Manitoba.

A fifth intrusion of pegmatitic granite (AX) is
located north of the Winnipeg River and southeast of Birse
Lake. Access is gained by traversing 2.5 kilometres north
from the Winnipeg River. This body of pegmatitic granite
is small (200-300 metres in diameter), extremely homoge-
neous, and poorly exposed; consequently, it was not included

in this study.
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Figure 2. Location of the Winnipeg River pegmatitic granites
(GL, ENL, OL, TL, AX) along the east-west fault
systems in the Winnipeg River pegmatite district.
Faults indicated by heavy lines. (1) Lac du
Bonnet batholith, (2) Maskwa Lake intrusion,

(3) Marijane Lake intrusion, (4) Birse Lake sub-
volcanic tonalite, (5) Manigotagan-—-Ear- Falls
gneiss belt, (6) Winnipeg River batholithic belt.
(A) Eaglenest Lake formation, (B) Lamprey Falls
formation, (C) Peterson Creek formation,

(E) Flanders Lake formation, (F) Booster Lake
formation.



B. PREVIOUS WORK

Initial work pertaining to the geology of the Bird
River area was reported by Tyrell (1900) and Moore (1913).
They were studying the regional stratigraphy and correlated
the units in the Bird River area to the rocks of the Rice
Lake group at Bissett. Cooke (1922) and Wright (1926, 1932)
brought attention to mineralization in the Bird River area,
both Cu/Ni mineralization at Cat Lake and to the existence
of several rare metal-bearing pegmatites. These initial
reports created an interest in the area and subsequent
prospecting led to the discovery of more pegmatites: the
tin-bearing pegmatite of Shatford Lake in 1924 (Springer,
1949); the lithium pegmatite (Silverleaf) at Greer Lake in
1924 (Springer, 1950), Bernic Lake in 1929 (Davies, 1955),
Rush Lake in 1928 and 1930; and lithium at the Buck Claim
pegmatite on the east end of Bernic Lake in 1934 (Davies,
1955). Further discoveries were made in the Rush Lake area
in 1940 (Davies, 1955).

The Superior Province of the Canadian Shield was
first dated at 2,500 million years using uranite from the
Huron Claim pegmatite (DeLury and Ellsworth, 1931 and
Ellsworth, 1932). Subsequent dating using K4O/Ar40 and
Sr/Rb of the adjacent Silverleaf pegmatite was in agreement
with this date (Cummings et al., 1955 and Davies et al.,
1962).

DeLury (1926, 1930) and Bateman (1943) documented



the beryl and tin pegmatites in Manitoba while detailed
accounts of the lithium pegmatite localities were written
by Derry (1931), Wright (1932), Stockwell (1933), and Rowe
(1956). Portions of Ellsworth's (1932) and Mulligan's
(1957, 1961, 1965, 1968, 1975) reports point out the lithium,
cesium, and tin potential‘of the pegmatites in the Bird Lake-
Winnipeg River area.

The second world war caused an increase in attention
to the tin-bearing pegmatites in the area (Springer, 1949,
1950 and Davies, 1952, 1955, 1956a, 1957). Mapping of the
area by Davies coincided with an increase in interest in
the lithium potential of southeast Manitoba.

Although the existence of chromium in the Bird
River sill was known since 1942, and Cu/Ni has been produced
from the Dumbarton Mine at Bird Lake until 1979, the only
mine presently (1980) operating is on the Tantalum Mining
Corporation of Canada's Ta-(Sn, Li, Cs, Be, and Nb) bearing
pegmatite (TANCO) at Bernic Lake.

Davies (1954, 1956a, 1956b, 1957, 1958), Davies et
al. (1962), and more recently McRitchie (1971), Janes
(in prep.), and Trueman (1980) reported on more regional
mapping of the Bird River greenstone belt. Eckelmann et al.
(1958) looked specifically at the Greer Lake pegmatitic
granite; however, their work was published only as a brief
abstract.

Mulligan (1957) notes that the Li-bearing Silverleaf



pegmatite south of the Winnipeg River is adjacent to a large
body of pegmatitic granite; however, any genetic interpre-
tation can only‘be inferred by the reader. Springer (1949)
and Davies (1956b) also mention the existence of pegmatitic
granite in their reports; however, no genetic connection is
discussed between the pegmatitic granite and the pegmatites.
More recently, classification of the pegmatites in
the Bird Lake-Winnipeg River area was attempted by éern§ and
Turnock (1971) and the possibility of genetic relationships
between the pegmatites and other late potassic intrusions,
including the pegmatitic graniﬁes, was suggested by 5ern§

and Trueman (1977, 1978).

C. PRESENT STUDY

This thesis represents a portion of the Pegmatite
Mineral Evaluation Project contracted to the Centre for
Precambrian Studies, Department of Earth Sciences, University
of Manitoba by the Manitoba Department of Mines, Resources,
and Environmental Management under the Canada-Manitoba
Subsidiary Agreement on Exploration and Development in
Manitoba supervised by the Canada Department of Regional
Economic Expansion.

Publication of results of this project is in pro-
gress (éernj et al., 1981; Goad and éernf, 1981; and
Longstaffe et al., 1981). Information about the pegmatitic

granites generated by this thesis has been used in this



project report and conversely data on the other plutonic
rocks of the Bird River greenstone belt have been quoted
in this thesis for the purpose of comparison with the
pegmatitic granite data.

Field work pertaining to this study was conducted
during the summer of 1976. Initially three of the four
intrusions of pegmatitic granite (GL, ENL, and TNL) were
systematically sampled. The fourth was added to the study
late in the fall of 1976; consequently, sampling of this
body (OL) could not be carried out until the spring of
1977. The sampling was done along a grid that was spread
over the areas of pegmatitic granite, with a grid interval
of approximately 300 metres. Specimens for whole rock
analysis plus samples of individual minerals were collected.
Out of the numerous specimens collected the following samples
were analyzed: 54 whole rock, 121 blocky K-feldspar,

28 graphic K-feldspar, 64 muscovite, 110 garnet, 21 beryl,
24 Nb,Ta oxide mineralé, 4 spodumene, 2 cassiterite,

1 ilmenite, and 1 monazite. This tally includes several
samples from the Silverleaf pegmatite which is adjacent to
the GL intrusion of pegmatitic granite. It was drilled in
the fall of 1977 by the Tantalum Mining Corporation of
Canada Limited (TANCO) and the core was made available for

use in this study.
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Chapter II

EXPERIMENTAL METHODS

A', SEPARATION

The‘collection of data for this thesis involved the
separation and cleaning of large amounts of material.

Three to four‘kilogram samples of clean representa-
tive specimens, free of alterations and fractures, were
prepared for whole rock analysis. These samples were reduced
to fragment size (approximately 5.0 cm3) using a heat-
tempered hammer. At this size they could be accommodated by
a laboratory-size jaw crusher and further reduced to an
approximately one cubic centimetre size. The material was
then routed to a Bleuler ring shatterbox, and pulverized.

The mineral samples were also selected for their
purity, lack of alteration, and representativeness. Because
of their coarse-grained size, many minerals could be
collected in the field (K-feldspar, plagioclase, beryl,
Nb,Ta . oxide minerals). This minimized separation procedures
in the laboratory to hand separation and cleaning of crushed
material under a binocular microscope.

Separation of large amounts (1.5 g) of garnet from
rock samples was performed by crushing rock fragments in a
ring shatterbox for a period of five seconds. This process

shattered the rock to individual mineral grains of one to
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two millimetres in size, without crushing them, thus liberat-
ing the garnet. The material was then sieved to remove the
fine and coarse crystal fractions on either side of the
average garnet grain size. The fraction containing the garnet
was then put through an elutriation tube (Frost, 1959) using
water as a separation medium. The material separated by the
elutriation tube was processed through a heavy liquid
(bromoform—CHBr3) before a final manual separation under a
binocular microscope was carried out.

All minerals were observed under a binocular micro-
scope before crushing to ensure a perfectly clean separate,
free of inclusion, veins, and minerals, or alterations along
fractures. The final cleaned samples were then pulverized in
a mechanical agate mortar and pestle, except the muscovite
specimens that were to have their structure determined.

These samples were set aside for manual filing since
vigorous grinding would affect the polytype of the muscovite

crystal structure (Yoder and Eugster, 1955).

B. CHEMISTRY

1. Major, Minor, and Trace Elements

Standard whole rocks and minerals were analyzed in
the chemical laboratory of the Department of Earth Sciences,
University of Manitoba. Techniqgues utilized include the

following:
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X-ray fluorescence spectrometry (Si, Al, Ti, total Fe,
K, Ca)

atomic absorption spectrometry (flame-~Li, Na, K, Rb,
Cs, Ca, Mg, Be, Sr, Pb)
(flameless-~low Cs, Pb)

combustion (HZO)

combustion plus acid digestion (COZ)

titration (FeO)

spectrophotometry (P}

The standards used in analyzing the major and trace
elements in the rocks and minerals of the pegmatitic granites
are listed in Table 1. The methods, precision, and accuracy
for specified concentrations of the relevant oxides and
elements in silicate whole rock analyses are listed in
Table 2 as guoted by éern§ et al. (1981).

In addition to the above elements, Bondar, Clegg, and
Company Limited in Ottawa analyzed the following trace
elements: Ba, Ga, Sn, Th, U, Y, and Zr using X=-ray fluores-
cence spectrophotometry. Table 2 lists the accuracy of

replicate analyses claimed for samples with less than 100 ppm

of the above elements.

2. Rare Earth Elements

Neutron activation analyses of rare earth elements
(La, Ce, Nd, Sm, Eu, Tb, Dy, Yb, and Lu) were performed by
Dr. R.V.G. Hancock at the Department of Chemical Engineering
and Applied Cheﬁistry, SLOWPOKE Reactor Facility, University

of Toronto. Details of the analytical technique are given



Table 1. Standards used for whole rock
and mineral analyses
Whole Rocks Whole Rocks
810, Be CCRMP SY1, SY2, SY3
ANRT GA, GH, GR
TiO2 X USGS AGV, GSP
A1203 R NBS 70A, 99, 99A Pb NBS 70a, 99a
CCRMP SY2, SY3
Fe F  CCRMP SY2, SY3 ANRT GA, CH
Ca0l ANRT GA, GH, GR
Cs USGS BCR
K20 CCRMP SY3
ANRT GR
NaZO
K-feldspar NBS 70a
KZO A USGS GSP-1, BCR
MgO A CCRMP Bl, B2, SY2, SY3 Beryl USGS BCR, AGV
NBS 27e, 70a, 181,
MnO S  ANRT GA, GH, GR 183
CCRMP Bl, B2, SY2
Ca0 SY3
FeO
Micas USGS AGV, GSP-1, BCR
P205 NBS 27e, 70a, 181,
183
co, CCRMP B2, SY1, SY2,
SY3
ANRT GA
Rb USGS BCR, GSP
CCRMP B1, SY2, SY3
ANRT GA, GH, GR
Sr USGS BCR
CCRMP Bl, SY2, SY3
ANRT GA, GH, GR
Li CCRMP Bl, SY2, SY3

ANRT GA, GH, GR
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Table 2. Methods, precision and accuracy of chemical
analyses of silicate rocks

Oxide/ Method(s) : Instrument Accuracy of

Element Primary Alternate Concentration preigﬁion, Repl%ggtes,
SiO2 XRF 59.60 wt.% 0.12 0.20
A1203 XRF 9.34 0.05 0.13
Fe203* XRF AAS 10.08 0.017 0.03
Mg0 AAS 4,04 0.04 0.10
Ca0 XRF AAS 10;22 0.02 0.07
K20 XRF AAS 2.69 0.01 0.01
MnO XRF AAS 0.41 0.01 0.01
TiO2 XRF 0.48 0.02 0.02
NaZO AAS 4.20 0.01 0.05
HZO* combustion 1.60 0.03 0.06
CO2 combustion; acid 1.15 0.05 0.12
digestion

PZOS spectrophotometry 0.20 0.01 0.01
FeO titration 10.92 0.04
Zr XRF 0.027 0.003 0.005
Cs AAS 820 ppm 5.0 13.0
Cs AAS flameless 0.95 0.02 0.04
Li AAS 10.0 0.04 0.05
Pb AAS flame 34,0 2,0 3.0
Pb AAS flameless 8.0 0.2 0.1
Rb AAS 228.0 1.0 2.0
St AAS 260.0 5.0 6.0
Ba XRF 100.0 10.0
Y XRF 100.0 1.0
Zr XRF 100.0 2.0
Sn XRF 100.0 1.0
U XRF 100.0 1.0
Th XRF 100.0 1.5
Ga . XRF , .100.0 2.0

* = Total (G~ = one standard deviation
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in Hancock (1976). The REE data obtained have been normal-
ized to the Leedey chondrite (Masuda et al., 1973; Masuda,
1975; Chou et al., 1977). Table 3 summarizes the accuracy
data for the REE determinations in this study.
Concentrations of some low abundance REE's occurred
below the quantitative detection limits in several samples;
consequently, when plotting the normalized values, the
maximum possible content was used. These occurrences are
indicated on graphs by a downward pointing arrow to illus-

trate the uncertainty.

3. Oxygen Isotopes

Dr. F.J. Longstaffe provided the analyses of the
oxygen isotope ratios of the pegmatitic granites. The
ratios were determined in Dr. K. Muehlenbachs' laboratory at
the Department of Geology, University of Alberta, Edmonton
as a part of a larger study (5ern§ et al., 1981). Details
of the analytical procedures are given in Clayton and

Mayeda (1963).

C. NORM CALCULATIONS

Whole rock compositions of the pegmatitic granites
were normalized by two methods. The classic CIPW norm cal-
culation, which does not take into account the biotite
content of the rocks, was used to obtain corundum values

comparable to those qubted in the literature (cf. Chappell



Table 3. Accuracy of replicate INNA determinations
of rare earth elements
Concentration Accuracy,
Element ppm G-
La 9.8 0.7
45 1
82 2
Ce 20 2
80 4
140 10
Nd 7 2
20 3
60 6
Sm 1.6 0.2
6.4 0.2
12.0 0.6
Eu 0.30 0.04
1.3 0.05
2.5 0.4
Tb 0.10 0.03
0.15 0.04
0.50 0.08
Dy 0.57 0.08
4. 0.3
Yb 1.0 0.2
3.0 0.3
7.5 0.6
Lu 0.14 0.02
0.42 0.04
0.8 0.1
HE 1 0.1
C 6.5 0.5
9 0.6
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and White, 1974). Barth (1959, 1962) suggested that if

the amount of Kzo in the biotite structure is neglected,

as it is in CIPW norms, the computed composition of the
feldspar will differ from that of the actual feldspar
composition. Consequently, Barth's mesonorm, as modified

by Rogers and le Couter (MESO I program), was used to
calculate the original content of the granitic melt. This
calculated composition is illiustrated by ternary feldspar
(Ab-0Or-An) and alkali granite (Ab-Or-Qtz) diagrams.‘vAnother
adjustment in the case of these pegmatitic granites, which
are essentially biotite-free but do carry abundant garnet
and muscovite, was the calculation of garnet, with a sliding
Fe/Mn ratio instead of biotite. Any A1203 remaining above

the feldspar alkali/alumina ratio was assigned to muscovite.

D. ELECTRON MICROPROBE ANALYSES

The MAC-5 electron microscope at the Department of
Earth Science, University of Manitoba was used to analyze
the garnet, the complex Nb,Ta oxide minerals, and an ilmenite
crystal. It operated in the wavelength dispersive method
using an acceleration voltage of 20 kV and a sample current
of 0.04 M\ amps. Standards against which the samples were
analyzed are listed in Table 4. Once obtained, the raw data
were reduced using the EMPADR VII program of Rucklidge and

Gasparrini (1969).
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Table 4.

Standards used for electron

microprobe analyses

Nb,Ta oxide minerals

Nb

Ta

Fe
Zr
HE
Sn
Ti
Ca
Al

Ce
La
Sc
Sb
Th

Mg
Na

Manganotantalite, stibiotantalite,
BazNaNbSO15

manganotantalite, stibiotantalite
manganotantalite

chromite, olivine

zircon

zircon, baddeleyite

cassiterite

titanite, benitoite

titanite, Cawo4

titanite, chromite

REE glass, YAG

CeOZ, REE glass
LaB6, REE glass
metallic Sc
stibiotantalite
ThO2

metallic U
chromite

albite

Garnets

Mn spessartine

Fe chromite, olivine
Al spessartine

Si sgpessartine

Ca pyrope

Mg chromite, olivine
Ti titanite

Sc metallic Sc

Zr zircon

Y YAG

REE glasses from Dr. D.F. Weill,
University of Oregon (Drake &
Weill, 1972).

Whiteshell Nuclear Research

Metallic U from the
Establishment, AECL, Pinawa. All
other standards from Charles M.

Taylor Co., Stanford.
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E. X-RAY DIFFRACTION

Standard X-ray powder diffraction techniques were
carried out for mineral identification and study. A Philips-
Norelco powder X-ray diffractometer was used in conjunction
with Philips X-ray powder cameras, a Philips Gandolfi camera,
and a fast-scan goniometer chart recording unit. Cu (chl)
radiation was used in all studies and transmitted through a
nickel filter. An internal standard of quartz (Frondel,
1962) or annealed fluorite (at 800°C: a = 5.462 i) was used
in studies where an accurate absolute value of 286 was required.
Depending on the mineral species and the data required,
different methods and conditions of X-ray analyses were used

(Table 5).

1. Potassium Feldspar

K-feldspar samples were divided into two types:
blocky K-feldspar and graphic K-feldspar. Only the blocky
K-feldspar was studied sinée this group contained the
largest number of samples. Two studies were carried out:
the obliquity of the microcline crystals, based on Goldsmith
and Laves' method in Orville (1967), and the amount of solid
solution of (Ab + An) residual in the K-feldspar phase of
microcline-perthite (Orville, 1967). Further details and
instrument conditions for these methods are listed in

Table 5.



Table 5. Settings and experimental conditions of
studied materials

Amount Radiation/ c.p.s./Time Chart
Mineral Species Separated Property Studied Equipment Used Filter Const./Zero Scan Speed Speed
(o) Suppress.



Table 5 Continued..

Mineral Species Angle of Scan Internal Additional Informatiom Reference
Standard
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2. Muscovite

Samples of muscovite were filed to produce a powder
for X-raying in a 114.6 mm Debye-Scherrer/Straumanis camera.
The powder was mounted on a glass spindle in the camera and
a photograph was recorded. The photograph was compared to
polytype phdtographs published in Rinaldi et al. (1972) in
order to assess the polytype. The films were exposed to

Cu/Ni radiation for 2.5 to 3 hours (Table 5).

3. Garnmet

Garnet that was analyzed by the classical "wet"
chemical methods was also studied to determine unit cell
size (ao) by the X-ray methods described in Nuffield (1966).
Quartz was used as an internal standard with the 26 values
published in Frondel (1962). Instrument settings are

outlined in Table 5.

4. Nb,Ta Oxide Minerals

In their natural state these minerals were X-rayed
to identify the phases present. After heating (at 1000°C %
50°C for 3 hours in air) they were again X-rayed to observe
any phase change. In both cases the diffraction patterns
were calibrated with annealed CaF2 in order to calculate
the unit cell dimensions. Instrumentatiﬁn conditions are

listed in Table 5.



5. Amblygonite-Montebrasite

This species was X-rayed following the conditions
listed in Table 5 to obtain an indirect measure of the

fluorine content using the method of Eerné et al. (1973).

6. Gahnite

When sufficient material was available, gahnite was
mounted on a glass smear mount and X-rayed under the
conditions listed in Table 5. CaF, was used as an internal
standard. The data produced were used to obtain unit cell

dimensions.

7. Ilmenite

An X-ray powder diffraction pattern of ilmenite
using CaF2 as an internal standard was obtained following the
conditions listed in Table 5. The resulting data were used

to obtain unit cell dimensions.

8. General Identification

The remaining minerals in this study were X-rayed
solely for the purpose of positive identification (including
sphalerite, molybdenite, arsenopyrite, triphylite-
lithiophilite, mangano-sicklerite, apatite, and spodumene).
Instrument conditions are listed in Table 5. A Gandolfi
photograph was obtained for identification purposes if

available material was insufficient for a powder smear mount,



and for minute crystals separated from a thin section.

F. ©UNIT CELL REFINEMENT

To refine the X-ray data produced for theiNb,Ta
oxide minerals, gahnite and ilmenite, the self-indexing
computer program of Evans, Appleman, and Handwerker (1963),
as modified by Appleman and Evans (1973), was used. It is
a least squares refinement of the unit cell dimensions with
a weighting factor applied to each reflection depending on
its clarity and the degree to which it can be reproduced.
Errors quoted in Table 15 are standard errors about the mean.
An attempt to keep them less than 0.06 percent has been

moderately successful.

G. REFRACTIVE INDICES

Refractive indices were determined using the Becke
line method, a sodium light source (filter with wavelength
590.5 nm), a Zeiss transmitting microscope, and a series of
prepared immersion liquids in 0.001 increments, which bracket
the refractive index to be determined. The fourth decimal
point on the refractive index was estimated from the colour,
intensity, and motion of the Becke line. After a R.I. of an
immersion liquid matched the unknown refractive index of the
mineral, the R.I. of the liquid was determined using a Zeiss
Refractometer.

The refractive index ¥ was measured on crushed
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plagioclase grains showing equally spaced and equal sized
twins and low birefringence (010 cleavage platelets). The
ny,r refractive index of beryl was obtained from thin

crystal fragments showing the least birefringence. The X'
refractive index was also measured on the specimen of
amblygonite-montebrasite from the Silverleaf Claim. As
discussed in éerné et al. (1973), the true refractive index
¥ could be distinctly higher since the optical direction,
Z, deviates for most compositions of the amblygonite-

montebrasite series from the (010) cleavage.

H. DENSITY

Density determinations were obtained using a Berman
Torsion Balance and toluene as a displacement liquid. To
obtain an accurate reading, two readings per grain were
recorded and averaged. In addition to this, the density of
four grains per sample was measured and averaged to reduce

the influence of possible zonation within a single crystal.

I. THIN SECTION
Two hundred thin sections of all facies in all four
intrusions of the pegmatitic granite were studied with parti-

cular emphasis on

a) any metasomatic textures;
b) accessory minerals;
c) any variation in accessory mineralogy of one specific

facies among all four bodies of pegmatitic granite.



Chapter III

GEOLOGY

A. REGIONAL GEOLOGY

1l. Geologic Setting

The Winnipeg River pegmatitic granites are located
in the Bird River greenstone belt, a part of the western
extension of the English River gneissic belt in the
Superior Province of the Canadian Shield. Radiometric dating
by Farquharson and Clark (1971), Penner and Clark (1971), and
Farquharson (1975) places the age of the greenstone belt info
the Kenoran Orogeny (2.7-2.5 b.y.).

This greenstone belt is bound to the north by the
Manigotagan-Ear Falls gneissic belt and to the south by the
Winnipeg River batholithic belt (Beakhouse, 1977). Major
igneous intrusions flanking the central area of interest are
the Maskwa Lake batholith to the north, the Marijane Lake
batholith to the east, and the Lac du Bonnet batholith to
the southwest. The former two batholiths are collectively
known as the Great Falls quartz diorite (McRitchie, 1971),
and all three consist of older tonalitic and younger granitic
components.

The Lac du Bonnet batholith is a postkinematic
granite showing little deformation after emplacement. Minor

deformation of the host rocks occurred during emplacement.



It is restricted to a reorientation of the layering and
foliation, and an imprinting of a hornfels texture on the
Bird River greenstone rocks on the northern and eastern
margins of the batholith. This granitic intrusion is bound
on the south by the Winnipeg River batholithic belt. The
northern contact is intrusive, sharp with the mafic volcanic
rocks of the Bird River greenstone belt, and locally diffuse
par 1lit" texture and stoping in the clastic
rocks of the same belt. Chronologically, the Lac du Bonnet
granite and the pegmatitic granites are presumed to be
roughly contemporaneous, intruding along regional fault
systems and resulting dilation zones. This event was
followed only by the intrusion of the pegmatites, which makes

them the youngest rock type in the Bird River greenstone

belt.

2., Stratigraphy

The rocks of the Bird River greenstone belt belong
to the Rice Lake group and have been subdivided into six
formations (Trueman, 1980). Chronologically, from oldest to
youngest, they are: the Eaglenest ILake formation, the
Lamprey Falls formation, the Peterson Creek formation, the
Bernic Lake formation, the Flanders Lake formation, and the
Booster Lake formation (Figure 3).

a) EBaglenest Lake Formation. This is the oldest of the

rock units observable in the Bird River greenstone
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belt. It consists mainly of fine to coarse clastic
metasedimentary rocks derived from pre-existing
volcanic units. The rocks of the formation have
been metamorphosed to greenstone facies during
several periods of deformation. The formation is
probably fault-bound on the south to the Winnipeg
River batholithic belt and on the north to the
younger Lamprey Falls formation.

Lamprey Falls Formation. It consists mainly of

pillowed metabasalts and their hypabyssal intrusive
equivalents including the chromite-bearing Bird
River sill. Extensive iron formation also occurs
throughout. The rocks of this formation are in the
amphibole hornfels and greenschist metamorphic
facies. Contacts of the unit in the southern part of
the greenstone belt are fault-bound. To the south,
the Lamprey Falls formation is in contact with the
Eaglenest Lake formation and the Winnipeg River
batholithic belt; to the north, it is in fault
contact with the quartz diorite located between

Bird Lake and the Winnipeg River, centred at Birse
Lake. The northern exposure of the unit is the only
unit in contact with the Maskwa Lake batholith.

Peterson Creek Formation. It is composed of

metarhyolites and their volcaniclastic and epiclastic

derivatives (tuff, lapillistones, etc.). This forma-



d)

e)

tion shows an increased metamorphic grade of green-
schist to amphibolite facies. The rocks have
suffered several deformational periods and have
infolded with the younger Bernic Lake formation with
which they are in unconformable stratigraphic
contact.

Bernic Lake Formation. As mentioned above, it lies

unconformably above the older units and forms the
core of the synclinorium formed by the greenstone
belt. These units are infolded with the rocks of
the Peterson Creek formation. Rock types within
this formation include metamorphosed basalt, ande-
site, dacite, rhyolite, iron formation, and derived
sedimentary rocks such as conglomerates, volcanic
wackes, and volcanic sandstones. The iron formation
interlayered throughout the Bernic Lake formation is
the Algoman type with both oxide (magnetite) and
sulfide (pyrrhotite) facies present.

Flanders Lake Formation. This unit also forms an

unconformable contact with the older Bernic Lake
formation and the younger Booster Lake formation.
Rocks of the Flanders Lake formation include the
metamorphic equivalents of conglomerate interbedded
with lithic and pebbly arenites. This formation
has also undergone several deformational periods and

the units are infolded with both the Bernic Lake



formation and the Peterson Lake formation.

Metamorphism of the Flanders Lake formation has
reached amphibolite facies. This is the highest
metamorphic grade attained by any rocks in the Bird
River greenstone belt.

f) Booster Lake Formation. It is the final and

youngest formation of the greenstone belt. The

rocks are mainly greywackes and mudstones {illustra-—
ting classical Bouma series turbidite sedimentation)
with interlayered iron formations. Only one folding

event is evident in the rocks and they have been

metamorphosed to lower amphibolite facies.

All rocks of the above six formations can be grouped
-into five structural units (Trueman, 1980) as shown in
Figure 4. Major east-west trending faults divide the
structure and lithology within the greenstone belt, thus
allowing its subdivision into five subareas. Subarea 1
corresponds to the Eaglenest Lake formation. The Lamprey
Falls formation is equivalent to Subarea 2 which hosts the
two southern intrusions of pegmatitic granite (ENL and GL).
Subarea 3 is more complex, consisting of portions of three
formations - Peterson Creek, Bernic Lake and Flanders Lake.
Subarea 4, which also hosts an intrusion of pegmatitic
granite (TNL), contains rocks of the Bernic Lake formation.
The final subarea, Subarea 5, hosts the most northern intru-

sion of the four pegmatitic granites in this study (OL) and
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Figure 4. Subdivision of the Bird River greenstone belt
into structural subareas (Trueman, 1980)..



is composed of rocks of the Booster Lake formation.

The metamorphic history of the greenstone belt has
been described by Trueman (1980), and a summary, based on
the metamorphic minerals and the facies classification of
Winkler (1967), follows below. The relative position of
each facies to the subareas is shown in Figure 5.

Al.l Quartz-albite-muscovite-biotite~chlorite subfacies.
This subfacies of the Bird River greenstone belt
rocks includes parts of the Lamprey Falls, the
Peterson Creek and Bernic Lake formations plus the
Bird River sill. For the rocks located north of
the Bird River, the Al.l1 subfacies is bound on the
east by the fault designated NW in Figure 5.

Al.2 Quartz-andalusite-plagioclase-chlorite subfacies.
This subfacies of rocks is confined to the fault-
bound segment of the Bernic Lake formation which
forms structural Subarea 4 (Figure 4) and the
Eaglenest Lake formation (Figure 3). Rocks of the
Al.2 subfacies carry both actinolite~tremolite and
hornblende, the co-existence of which is indicative
of the particular subfacies (Winkler, 1967).

A2.1 Andalusite~cordierite~muscovite subfacies.

The A2.1 subfacies encompasses parts of the Booster

Lake, Flanders Lake, Bernic Lake, Peterson Creek,

and Lamprey Falls formations, the Bird River sill,

and as far to the east as the sillimanite-andalusite
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Figure 5. Subdivision of the Bird River greenstone
belt into metamorphic subareas (Trueman,
1980).



A2.2

A2.3

A2.4

boundary (Figure 5}.
Sillimanite-cordierite-muscovite-almandine subfacies.
This subfacies is bound to the southwest by the silli-
manite isograd and to the north by the A2.3 subfacies
rocks. Rocks of this group include those in the
Flanders Lake formation, the Peterson Creek formation,
and the mafic to intermediate rocks of the Bernic
Lake formation.
Sillimanite-cordierite-orthoclase-almandine subfacies.
The A2.3 subfacies boundary is located in Figure 5

on the basis of the appearance of granitic leucosome
intercalated in the meta-~arenites of the Flanders
Lake formation, the disappearance of muscovite, and
the appearance of potassium feldspar.
Orthopyroxene-hornblende subfacies. Finally, to the
east, rocks of the Flanders Lake formation correlate
with orthopyroxene-~bearing rocks (Trueman, 1976)

which are considered to be part of the Manigotagan
gneiss belt of McRitchie (1971). This area belongs

to the orthopyroxene-hornblende subfacies.

The overall metamorphic history of the Bird River

greenstone belt is summarized in Table 6. This, in general,

is the environment into which the pegmatitic granites of the

Winnipeg River area have intruded.
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Table 6. Table of formations in the Bird River area, Manitoba

(Trueman, 1980)

Dominant Intrusive Metamorphic  Metamor- Deforma- Struc—-  Planar
Formation lithology rocks rocks phism sion ture fabric
pegm. granites
pegmatites
Lac du Bonnet
monzogranite Fy4
inconnu granite M3 D3 Fg
Black River Suite
granodiorite
tonalite
migmatite-
complex
Great Falls 4D ' My Dy F, Sy
paragneiss -
Booster metamorphosed
Lake greywacke-mudstone

UNCONFORMITY




B. LOCAL GEOLOGY AND INTRUSIVE STYLE OF THE PEGMATITIC
GRANITES

The four stocks of pegmatitic granite are mutually
quite similar in their geological setting and intrusive
style. All intrusions are late to post-tectonic and have
ascended along major structural breaks within the green-
stone belt. These granites are either intruded within or
directly adjacent to the early subvertical major east-west
trending faults which separate the five subareas of
Trueman (1980) (Figure 5).

As documented below, the intrusion took place during
regional dilation along these pre-existing fault systems,
and in some of the intrusions it was followed by just slight
shearing and displacement (TNL and GL).

Several large rafts of the hosting metabasalts are
included and randomly oriented within several of the pegma-
titic granites but stoping, is probably of secondary
importance. Extensive evidence which would support this
mechanism as an important component of intrusive style is

lacking in most intrusions.

1. Tin Lake Intrusion

The Tin Lake (TNL) pegmatitic granite (Figure 6)
is the more southern intrusive of the two pegmatitic stocks
north of the Winnipeg River. Its shape is that of a

circular plug that has been bisected laterally, in an east-
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west direction, into two lobes by a cataclastic shear zone
passing under Tin Lake., This shear relates to the northern
boundary of the subvolcanic quartz-feldspar porphyry (diorite)
centred around Birse Lake, between Bird (Oiseau) Lake and

the Winnipeg River (Trueman, 1980).

The northern lobe of the granite is extremely homo-

geneous, medium coarse-grained (0.5~1.0 cm) and overall

Very

ish in I COmMmon acCesSsory

reddish in colour. Garnet is a
mineral., TInclusions of units of the hosting Bernic Lake
formation are absent.

Toward the western contact of the northern lobe,
the granite tends to become coarser-grained up to pegmatitic.
Smaller stocks of pegmatitic granite track east~southeast,
north of the shear zone towards Ryerson Lake; however, these
were not studied as extensively as the main intrusion of

granite north of Tin Lake.

This eastern extension of the Tin Lake intrusion

(Appendix 10) is very similar to the eastern portion of the
northern lobe of TNL, except that it is finer-grained (0.3-
0.5 cm) and appears to have a slightly lower garnet concentra-
tion. The contacts are sharp with no apparent alteration of
the wall rocks, assimilation, or deformation of the original
structure of the Bernic L.ake formation. No connection

between the individual lenses of granite is visible on the
surface; however, a similar grain size, texture, mineralogy,

and colour would support a possible connection at depth.
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Smaller stocks of pegmatitic granite also extend in
a west-northwest direction from the main northern lobe.
Progressively along this direction, the size of these
pegmatitic granite stocks decreases until they are essen-
tially concordant pegmatitic sills streaming off from the end
of the pegmatitic granite. Although no sharp boundary
exists, this is the area marking a transition into the Birse

~Lt =1 b (o B Y
L dlae.y LITJOL) e

w

Lake pegmatite group |
The Tin Lake granite is late to post-tectonic with

no evidence of faulting, shearing, or straining within the

northern lobe of the granite intrusion. Irrefutable

evidence supporting the existence of the east-west trending

fault proposed to underlie Tin Lake and transecting the

intrusion into the nbrthern and southern lobes is available.

However, three facts indicate its presence: the significant

change in rock type across Tin Lake, a distinct topographic

low, and the position which is on strike with the fault

that separates the subvolcanic quartz-feldspar porphyry

centred around Birse Lake from the Bernic Lake formation.

The intrusion of the pegmatitic granite was evidently related

to this fault,

The southern lobe of the Tin Lake pegmatitic granite

is very different from the northern lobe. Inclusions of
metabasalts and metasediments are extremely abundant in
places, up to a point where inclusions (up to 100 m2) compose

70 percent of the outcrop surface. All inclusions are random



with respect to orientation and rock type. This breccia is
cemented by a white granite phase which is, on average,
slightly less garnetiferous than in the northern lobe. This
phase is medium-grained (0.4 cm) in areas of abundant
inclusions; however, in the rare homogeneous portions where
no inclusions are present, the granite does become distinctly
" pegmatitic. In many locations the inclusions have been
assimilated; growth of garnets ar
K-feldspar (2-3 cm) is quite common. The contacts of this
lobe with the enclosing subvolcanic quartz—feidspar porphyry

could not be studied because of low topography, vegetation,

and muskeg.

2. Eaglenest Lake Intrusion

The Eaglenest Lake pluton (Figure 7) is elongated
(2.5 km by 0.5 km) parallel to the east-west layering and
foliation of the host metabasalts of the Lamprey Falls
formation. The total outcropping area is approximately
1.25 km2. No inclusions were noted in this stock and the
external contacts, where visible on the western and southern
sides, are sharp and show no deformation of the hosting
metabasalts. Unlike the other contacts of this intrusion,
the eastern end does not have a sharp contact but inter-
fingers in a "1lit par 1lit" style with the hosting Lamprey
Falls formation metabasalts. The Eaglenest Lake stock is

not truely fault-bound; however, it could have ascended
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tension fractures generated during the period of tectonic
instability which created the two major east-west faults
that parallel the contacts of the pluton. One of the faults
located 200 metres south of the intrusive contact marks the
faulted southern contact of the Lamprey Falls formation with
the Winnipeg River batholithic belt. The second fault

forms the northern contact of the Lamprey Falls formation
with the subvolcanic qguartz diorite-quartz feldspar porphyry
and is located approximately 400 metres north of the
northern contact of the Eaglenest Lake pegmatitic granite
(Figure 7). All large-scale tectonic displacement within
the greenstone belt occurred before emplacement of this and

all other stocks of pegmatitic granite since no evidence of

late deformation exists.

3. Osis Lake Intrusion

The northernmost stock of pegmatitic granite, Osis
Lake (OL), 1is located between Summerhill, Booster and Osis
Lakes (Figure 8) and is possibly the most interesting
intrusion structurally. It is situated just north of the
major east-west fault that separates Trueman's (1980) Sub-
areas 4 and 5, in the metaturbidites of the Booster Lake
formation (Subarea 5). This intrusion outcrops sporadically
in an area covering approximately 25 km2.

The eastern half of the intrusion is composed of

isolated lenses (possibly apophyses protruding from a large
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central biotite granite plug. Geology
after Davies (1955, 1957) and Trueman
(1980).
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intrusion of pegmatitic granite at depth) intruded into the
hosting Booster Lake formation sediments. In most locations
the contacts are very sharp causing no alteration or struc-
ture deformation in the host rocks. However, along the
southern end of the intrusion, the sediments are locally
folded and contorted suggesting that this area was subjected

to forceful intrusion (Figure 9).

the granite exposed on the surface becomes more continuous
and covers a larger percentage of outcrop. Contacts with
the sediments are still sharp. In this central area the
petrography of the intrusion changes quite dramatically from
pegmatitic granite to fine-grained biotite granite. The
contact between these two phases of the granite has been
eroded; consequently, it is covered mostly by swamp, soil,
and vegetation. Despite the limited exposure, there is some
evidence of a gradational, continuous contact between the
two phases and, in addition, a set of fractures striking at
90° to the contact area. These fractures show minor evidence
of shearing and have been filled with fibrous muscovite,
possibly after sillimanite, * tourmaline knots. Slight
shearing is also evident parallel to this contact. Parallel
to these fractures and crossing the contact zone are pegma-
titic stringers probably emanating from the peripheral
pegmatitic granite and injected into the central plug of

biotite granite. This plug is approximately 0.5 kilometres



NOTICE/AVIS

1S/ARE \

PAGE(]) ‘/Q £sT/ -ézla c.ﬁ_ﬁuj_/’_u 746
. EST/SONT

| —pAm‘c)
PLEASE WRITE TO THE AUTHOR FOR INFORMATION, OR CONSULT
THE ARCHIVAL COPY HELD IN THE DEPARTMENT OF ARCHIVES
AND SPECIAL COLLECTIONS, ELIZABETH DAFOE LIBRARY,
UNIVERSITY OF MANITOBA, WINNIPEG, MANITOBA, CANADA,

R3T 2N2.

VEUILLEZ ECRIRE A L'AUTEUR POUR LES RENSEIGNEMENTS OU
VEUILLEZ CONSULTER L'EXEMPLAIRE DONT POSSEDE LE DEPARTE-
MENT DES ARCHIVES ET DES COLLECTIONS SPECIALES,
BIBLIOTHEQUE ELIZABETH DAFOE, UNIVERSITE DU MANITOBA,
WINNIPEG, MANITOBA, CANADA, R3T 2N2.



Figure 9.

Warping and contortion of metapelites

in the southeastern tip of the Osis Lake
pegmatitic granite body, suggestive of
forceful intrusion of the latter; the

shorter edge of the photograph is about
70 cm long.




by 0.75 kilometres in size and carries no inclusions.

Westward from the western contact of this central
plug of biotite granite, the grain size of the pegmatitic
granite becomes progressively coarser énd a slight change in
mineralogy occurs (Table 24).

The most exotic portion of the whole intrusion is
that lying west of Mud Lake (Figure 8). The grain size is
extremely coarse here (3-200 cm), and the mineralogy and
alteration of the hosting metaturbidites (tourmalinization)
become more extensive. Inclusions varying in size from
centimetres to tens of metres in diameter have increased to
the point where they occupy 50 percent of the outcrop surface
in the western tip of the intrusion (Figure 8). The pegma-
titic granite here resembles a series of parallel en echelon
dikes intruding along the layering and foliation of the
hosting Booster Lake turbidites. In this area there is
much evidence of passive intrusion of granite along tension
fractures (Figure 10) but also ptygmatic folding of the
granite (Figure 11) in the sediments suggesting compression
and a locally plastic state of the hosting turbidites at the
time of intrusion of the pegmatitic granite.

Alteration of the host sediments in this area is
extensive. This western end, unlike the eastern end of the
intrusive, is discontinuous. It more resembles an injection
or fingering out of the pegmatitic granite into the layering

and foliation of the turbidites of the Booster Lake formation.
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Figure 10.

The Osis Lake pegmatitic granite filling-
in dilation fractures in the metapelites
of the Booster Lake formation. This is
very characteristic of the western
portion of the intrusion. Note the near
perfect match of the metapelite slabs
across the separating pegmatitic granite
(25 cm wide).



Figure 11.

Ptygmatic folding of pegmatitic granite
stringers typical of some metapelite
rafts in the western extremity of the
Osis Lake intrusion. Note the tourma-
linization of the host sediments
adjacent to the intrusion. Lens cap

is 53 mm in diameter.



4, Greer Lake Intrusion

The Greer Lake (GL) pegmatitic granite extends in
an east-west direction along the south shore of the
Winnipeg River for a distance of four kilometres and outcrops
to the south in an area covering four square kilometres. It
has intruded into a narrow fault-bound slice of the Lamprey
Falls formation which consists mainly of metabasalts. This
intrusion is apparently controlled on the south by the
major fault running under Greer Lake which separates the
Bird River greenstone belt from the Winnipeg River batholi-
thic belt (Figure 12). The few outcrop areas of contact
with the hosting metabasal£s on the southwestern and eastern
edge of the pluton are extremely sharp, cutting both the
layering and foliation with no visible deformation of either.
Stoping along the northern contact of this pluton is suggested
by the presence of several large, randomly oriented blocks
of the hosting metabasalts.

Within this pegmatitic granite is a narrow shear zone
paralleling the southern contact and transecting the southern
part of the Greer Lake intrusion (Figure 12). An iron
formation unit extended along the shear zone within the peg-
matitic granite appears to be continuous with the iron
formation which occurs east, south, and west of the Greer
Lake pegmatitic granite. This unit can be followed further
eastward and correlates to the iron formation that passes
south of the Eaglenest Lake pegmatitic granite (Figure 7).

The preservation of this iron formation within the
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pegmatitic granite.
1957) and Trueman (1980).
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pegmatitic granite supports the suggestion that stoping

occurred during intrusion of the granitic mass.

C. EXOMORPHISM

Reaction of the pegmatitic granites with the enclos-
ing rocks wvaries with the composition of both the intrusion
and host. Along the meager contact exposures of the Greer

e B e [ |
U Lad

Lake ar < h m ts

lenest Lake intrusions, reaction with metabasal
is restricted to very limited recrystallization of horn-
blende in the metabasalts, and moderate biotitization. In
the southern lobe of the Tin Lake intrusion, small inclusions
of the tonalite and metavolcanics tend to develop prophyro-
blastic garnet, and only in the northeastern extremity where
this intrusion is in contact with Booster Lake metaturbidites,
altered cordierite is found in fine-grained leucogranites.
In contrast, the tourmaline-bearing Osis Lake intrusion has
reacted extensively with the metaturbidites of the Booster
Lake formation: tourmalinization of the latter (Figure 13,
14), coupled with growth of albitic plagioclase and
locally muscovite, is ubiquitous, particularly in thin
splinters and screens (Figure 15) and on the surface of
larger rafts (Figure 16). Thin screens may become completely
digested by the pegmatitic granite (Figure 33).

Exomorphic influence of the pegmatitic granites is
probably much more pronounced than the effects observed ..

along the immediate intrusive contacts. Post-tectonic growth
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Figure 13.

Tourmalinization along the edges of meta-
pelite rafts and within rafts along
fractures. This is only observed in the
western end of the Osis Lake intrusion.
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Figure 14.

Tourmalinization (darkest brown) along
the edges and in thin fragments of a
metapelitic raft, in the western part
of the Osis Lake pegmatitic granite
body. Hammer is 34 cm long.
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Figure 15.

A thin screen of largely tourmalinized
metapelitic schist separating aplitic
and pegmatitic crystallization regimes
in the western end of the Osis Lake

pegmatitic granite intrusion (Cerny et
gl , J28L].



Figure 16.

A thin, largely tourmalinized screen of
metapelitic schist serving as a substrate
for oriented growth of club-shaped
(partly graphic) K-feldspar crystals of
the Osis Lake pegmatitic granite. Note
the accumulation of muscovite books along
the screen (Cerny et al., 1981).



of biotite, muscovite, gedrite, and chlorite is characteris-
tic of most of the greenstone belt lithologies (A.C.
Turnock, pers. comm. 1980), suggestive of widespread alkali
metasomatism. Extensive dispersion haloes of K, Li, Rb, and
Cs can be expected in the schists hosting the pegmatitic
granites, as documented for analogous rocks in the Cat Lake
and Lilypad Lake areas (W.C. Hood, pers. comm. 1980; Goad

v pa
and Cerny, 1981).



Chapter IV

PETROGRAPHY

A, FACIES

Initially, the pegmatitic granite intrusions were
all tentatively subdivided into four facies according to
textures observed in the field. Subsequent examination of
the mineralogy and geochemistry of these facies has verified
their existence; consequently, they have been defined in the

following manner:

1. Leucogranite

Leucogranite (Figure 17) is a fine to medium-grained
(< 0.5 cm) hypidiomorphic granular facies containing
perthitic microcline, quartz, plagioclase (An < 10), muscovite
+ biotite, * garnet, * apatite. This facies is massive and
very homogeneous with respect to its mineral distribution;

however, as discussed below, some variation is evident.

2. Sodic Aplite

This is a fine-grained (<4 0.2 cm) equigranular
facies containing predominantly sodium plagioclase (An < 10)
4+ quartz * garnet, * muscovite. The latter two minerals,
when present, are usually aligned along subparallel planar
surfaces which give the rock a banded appearance when seen in

two-dimensional sections (Figure 18).
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Figure 17. Radial (plumose) aggregate of muscovite
+ quartz in the slightly albitic matrix
of the Eaglenest Lake leucogranite
(ENL-3). In 3-dimensions, this muscovite
forms a conical aggregate with a garnet
crystal at the apex. In the Osis Lake
intrusion, this configuration has also
been noted radiating from a tourmaline
crystal. Radial muscovite has only been
found in the leucogranite and pegmatitic
leucogranite.



Figure 18.

Banded garnetiferous sodic aplite which
parallels the contact of the Eaglenest
Lake intrusion (ENL-8). Towards the
centre of the intrusion sodic aplite is
in contact with the potassic pegmatite
facies. Contact is sharp and note in
the centre of the photograph where the
bands of sodic aplite are cut off by the
potassic pegmatite. Although garnet is
present, banding in the ENL intrusion is
predominantly due to muscovite bands.
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The leucogranite apparently grades into the sodic
aplite facies with an increase in the muscovite and/or
garnet, an increase in the amount of albitic plagioclase,
and the alignment of the feldspar laths parallel to the:
layering of garnet and/or muscovite. As the transition
progresses, the tabular form of the plagioclase in sodic

aplite becomes more equant, thus changing the texture from a

somewhat pseudeo-trachytic appearance to hypidiomorphic

k-
lxe

granular. The final stage of the transition from leuco-
granite to sodic aplite is a gradual disappearance of
potassium feldspar. Accessory minerals that occur in the
sodic aplite facies include apatite, gahnite, monazite, and

Nb,Ta oxide minerals (in order of decreasing abundance).

3. Potassic Pegmatite

This coarse-grained (Y 2.0 cm) potassium-rich facies
is commonly (but not exclusively) intimately associated
with, and adjacent to, the sodic aplite facies (Figure 19).
The potassic pegmatite facies is defined by the presence of
coarse blocky (or partly graphic) potassium feldspar,
quartz, and muscovite in pods or bands adjacent to the sodic
aplite or within the pegmatitic leucogranite facies.
Frequently these minerals have crystallized in concentric
zoned patterns. Gfanular and/or cleavelandite-type albite
may appear, especlally in the geochemically more fractionated

locations. These potassic pegmatite pods or bands appear to
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Figure 19.

An excellent example of potassic pegma-
tite facies. Club-shaped K-feldspar
crystals growing at right angles to
sodic aplite-potassic pegmatite inter-
face. ENL-10 location.
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alternate rhythmically with the sodic aplite facies (Figure
20). The boundary between the two facies may be gradual
(Figure 21); however, more often it is extremely sharp with
the blocky potassium feldspar crystal "clubs" growing at 90°
to the facies interface (Figure 18). Accessory mineraliza-
tion associated with this facies may be beryl, Nb,Ta oxide
minerals, triphylite (mostly altered into ferrisicklerite),
arsenopyrite, tourmaline, apatite, molybdenite, and
sphalerite. These minerals are usually (but not exclusively)
found in the central quartz-rich areas of the pods (Figure

22(a) and (b)).

4, Pegmatitic Leucogranite

This is usually the most dominant and voluminous
facies of the pegmatitic granites (Figure 23). The most
notable feature of this facies is the megacrystic graphic
potassium feldspar plus quartz crystals (5-200 cm). These
megacrysts are suspended in a medium to coarse-grained quartz
+ muscovite + plagioclase (An< 10) * tourmaline * garnet
matrix (Figure 24). The potassium feldspar crystals are
usually euhedral and club-shaped (Figure 23, 24); however,
they have been observed to be slightly corroded by the
groundmass (Figure 25). In most of the pegmatitic granites,
local clots of plumose or radial muscovite and quartz inter-
growths are contained within this groundmass. In three

dimensions these intergrowths are cone-shaped with a garnet
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Figure 20. Alternating bands of sodic aplite and
potassic pegmatite in the Osis Lake

intrusion (OL-13). Hammer is 45 cm
long.



Figure 21.

Gradual transition from sodic aplite
facies to pegmatitic leucogranite in
the Osis Lake pegmatitic granite
(OL-38). Note abundance of honey-
coloured matrix muscovite and black
tourmaline in pegmatitic leucogranite.
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Figure 22(a).

Potassic pegmatite facies consists

of blocky, or partly graphic, K-
feldspar commonly in concentric

zoned patterns. Platy muscovite,
granular albite, beryl, Nb,Ta oxide
minerals, garnet, apatite, tourma-
line, arsenopyrite and/or triphylite,
in this case altered to ferrisicklerite,
occur sporadically in the central
parts of the potassic pegmatite bands.
Photo from the Osis Lake intrusion
(0L-40).
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Figure 22(b). Potassic pegmatite pod containing a
large dark tourmaline crystal,
whitish ferrisicklerite (#1), blue
green apatite crystals (#2), and a
bladed Nb,Ta oxide crystal (#3).
Sample was obtained from the western
end of the Osis Lake intrusion (OL-40).



Figure 23.

Pegmatitic leucogranite of the Osis
Lake intrusion. This facies is volu-
metrically the most dominant in all
intrusions except TNL, and consists
of megacrystic K-feldspar (5-200 cm)
usually somewhat intergrown with quartz,
and suspended in a medium to coarse-
grained albite + muscovite + quartz *
garnet and/or tourmaline groundmass.
Hammer is 45 cm long. The larger
crystals are usually more corroded.



Figure 24.

Pegmatitic leucogranite from the Osis
Lake intrusion. Pink subhedral K-
feldspar with graphic quartz in a '
groundmass of albite + quartz + musco-
vite + garnet and tourmaline. Pen is
15 cm long.



Figure 25.

Plumose (radial) aggregates of muscovite

+ quartz in the white albite + quartz
matrix (with large pink K-feldspar
crystals) of the pegmatitic leucogranite
facies of the Osis Lake intrusion. Note
large crystals of tourmaline and slight
bleaching of sediments adjacent to the
granite contact. Shot gun shell is 6 cm
long.



or tourmaline crystal (depending on the intrusion) at the
apex. These intergrowths are evenly distributed through-
out the quartz + muscovite + plagioclase matrix (Figure 26);
however, occasionally their number increases locally which
gives the impression of a late replacement assemblage

(e.g., at location ENL-3).

This facies develops locally into the potassic
pegmatite facies by the disappearance of quartz from graphic
potassium feldspar, accumulation of the potassium feldspar
at the expense of the quartz + muscovite + plagioclase
matrix (up to its complete disappearance), and gradation
into blocky potassium feldspar zones surrounding lenticular
or pod-like masses of quartz.

Contacts among the four facies may be either extremely
sharp or they may be gradational.

The only facies observed illustrating definite cross-
cutting relationships with respect to the other facies of the
pegmatitic granites, indicating that they were the last to
solidify, is the potassic pegmatite facies (Figure 19).
Narrow dikelets or stringers (3-5 cm wide) of potassium
feldspar phenocrysts + quartz + muscovite (potassic pegmatite
facies) crosscutting the other three facies (especially the
leucogranite and the sodic aplite facies) are relatively

common (Figure 27).
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Figure 26.

Typical occurrence of radial muscovite

in the pegmatitic leucogranite facies

of the Osis Lake intrusion (OL-13). .
Single cones such as in the right central
part of the photograph tend to grow to-
gether forming muscovite clots (top
centre) more so in this intrusion than in
the ENL or GL intrusions.



Figure 27.

Pods of potassic pegmatite which
coalesced within leucogranite (ENL-3).
Note crosscutting relationships of
potassic pegmatite with banded leuco-
granite (Figure 28).



B. FACIES DISTRIBUTION WITHIN THE INDIVIDUAL INTRUSIONS

In order to discuss more specifically the facies
distribution within each intrusive stock, a detailed examina-
tion of each individual intrusion of pegmatitic granite is

required.

1. Tin Lake Intrusion

The facies relationships of the Tin Lake intrusion
are the least variable of all four stocks of pegmatitic
granite in this study. The northern lobe is mainly composed
of the leucogranite facies, up to approximately 90 percent
(by area). This facies carries two micas, mainly biotite
but also minor muscovite, and a relatively high concentra-
tion of garnet (as compared to the other leucogranite facies
in the other intrusions). The sodic aplite is absent in the
east and the few locations where it was observed were in
the western end which suggests a possible increase in a
western direction. Where the sodic aplite was observed its
extent was very localized (<1 m2) and internal banding was
due to the presence of garnet. The potassic pegmatite
facies is also extremely rare. It is also absent in the
east and where it occurs in the west it is associated with
the sodic aplite facies. No accessory mineralization is
associated with this potassic pegmatite facies except in the
extreme western side of the northern lobe where a crystal

of molybdenite (1 cm3 in size) was observed. The pegmatitic



leucogranite facies parallels the trends of the sodic aplite
and the potassic pegmatite facies; that is, it is absent in
the east and becomes more common in a westerly direction. A
large area Jjust east of Tin Lake is the point where this
facies first appears. Except for a single crystal of
tourmaline, no other accessory mineralization was noted in
this facies. This tourmaline occurrence is approximately
200 metres northwest of the east end of Tin Lake and from
this location to the west, coarse pegmatitic leucogranite
becomes increasingly dominant until the intrusion fingers
out into the Birse Lake pegmatite group of éernj et al.
(1981). Tourmaline content dramatically increases, then
rose quartz, and subsequently beryl crystals appear in the
pods of potassic pegmatite as the transition progresses into
the Birse Lake pegmatite group.

The small stocks of pegmatitic granite south and
east of the northern lobe were studied in much less detail
than the northern lobe itself; however, a brief description
of their facies composition is warranted. This is the
eastern extension of the northern lobe of the Tin Lake
pegmatitic granite and is composed mostly of a hybrid facies
transitional between leucogranite and the sodic aplite. It
is medium-grained (0.2-0.3 cm), hypidiomorphic granular and
garnetiferous; however, no evidence of banding of the garnet
or alignment of any other mineral is evident. Contained

within this facies are small areas of pegmatitic leucogranite.



Occasionally these grade into small pods of potassic pegma-
tite which can have very minor sodic aplite associated with
them. As in the other areas of the Tin Lake intrusion, no
accessory mineralization was observed to be associated with
any of these facies. However, adjacent to the contact of
the intrusion with the sediments of the Booster Lake forma-
tion, distinct crystals of altered cordierite appear in the
granite. |
The granite of the southern lobe of the Tin Lake
intrusion is composed almost entirély of a white leucogranite
facies, 1Its average grain size (0.4 cm) is smaller than
that of the northern lobe (0.5-1.0 cm) and garnet mineraliza-
tion is not quite as abundant. The remaining three facies
do exist but their total area when compared to the area
covered by the leucogranite is insignificant. WNo accessory
mineralization is associated with any of the four facies in

the southern lobe,

2, FEaglenest Lake Intrusion

The facies relationships in the Eaglenest Lake
pegmatitic granite are slightly more complex than those in
the Tin Lake intrusion; however, they are still relatively
simple. There is very little leucogranite, as it has been
previously defined; instead, a transitional facies between
leucogranite and the sodic aplite facies (Figure 28) is

widespread, as well as that between pegmatitic leucogranite
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Figure 28.

Faint banding of the leucogranite in
the Eaglenest Lake intrusion is indi-
cative of an incipient transition of
the leucogranite to a sodic aplite.
Late crystallizing potassic pegmatite
crosscuts the leucogranite structure
(ENL-3). Compass is 10 cm long.



and leucogranite. This latter facies appears to be highly
potassic, containing abundant, randomly oriented muscovite.
In the former facies, muscovite tends to be slightly to
distinctly aligned. Thin section observation indicates no
evidence of metamorphic deformation to cause this alignment.
The leucogranite is accompanied by the distinct conical
(plumose) form of muscovite (Figure 17).

The most dominant facies is the pegmatitic leucogra-
nite. The large potassium feldspar megacrysts (20~30 cm)
do not, on average, attain the dimensions reached in the
pegmatitic leucogranite facies of the other (especially OL
and GL) intrusions; however, no systematic data were taken
to accurately compare the grain size of feldspars among the
intrusions. Very coarse biotite (2-3 cm) is present along
with the plumose muscovite + quartz intergrowths. Sodic
aplite is well represented in the ENL intrusion; however, it
tends to be located mainly near and parallel to the contacts
of the intrusions (Figure 18). The central area of the
stock hosts very little sodic aplite or potassic pegmatite
facies and it is mostly composed of the pegmatitic leuco-
granite, leucogranite, or their hybrid forms. The sodic
aplite appears to be relatively potassium~rich, contains
abundant muscovite, and often is hybridized, containing a
relatively abundant concentration of potassium feldspar
crystals. The sodic aplites of this intrusion are unique in

that they contain few garnet crystals. Banding in these



aplites results from alignment of the muscovite, not garnet
crystals (Figure 18).

The potassic pegmatite facies forms pods and bands
adjacent to sodic aplite. Figure 19 illustrates an excellent
example of the sodic aplite to potassic pegmatite facies
relationship. The club-shaped potassium feldspar crystals
grow from the sodic-potassic interface. Thin section
observation suggests that this is an abrupt contact (Figure
29) where crystal growth within sodic aplite at the sodic
aplite-potassic pegmatite interface has not been terminated
but has continued at a greatly increased rate as a result of
changing external stimuli and fluid composition.

The potassic pegmatite facies illustrates cross-
cutting relationships with respect to the other facies
indicating that it crystallized last (Figure 27, 28). No
accessory mineralization was observed to be associated with

this or any other facies within this intrusion.

3. Osis Lake Intrusion

The facies composition of the Osis Lake pegmatitic
granite is substantially more complex than those of the
previous two intrusions. It is quite spectacular with
respect to intrusion style, the interrelationships of the
four facies, the east-west regional zonation within the
intrusion, and its variation in colour and mineralization.

Although all outcrops of the pegmatitic granite are
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Figure 29. Photomicrograph of the contact of sodic
aplite with potassic pegmatite in
Figure 36. Note the contact shows no
crosscutting relationships; crystals
grow directly from the surface of pre-
existing minerals.



discontinuous at the present erosional level, they all
contain identical mineralogy and texture. The eastern
portion is predominantly a white to pink massive medium to
coafse—grained (0.5-1.0 cm) muscovite leucogranite containing
no inclusions. The leucogranite is a hypidiomorphic granular
granite with 5 percent coarse pegmatitic pods containing
blocky K~feldspar + muscovite + quartz (potassic pegmatite

- §

— —
L dll

facies). The sodic aplite facies 1s guite rare. Garl

Q

tourmaline are noticeably absent, In the eastern extremities
very minor biotite accompanies the muscovite, and arseno-
pyrite is a common accessory mineral throughout this intru-
sion. This coarse-~grained leucogranite is the predominant
facies in the east; however, the sodic aplite and potassic
pegmatite facies become increasingly abundant in a westward
direction.

At the position just west of the western shore of
Booster Lake (sample locations 23, 23(a), 23(b), and 23(c),
Figure 8), a facies unique to the Osis Lake pegmatitic
granite appears. It is a central plug of grey, biotitic
granite illustrating classic subsolvus granitic hypidiomorphic
granular texture (Figure 30). It is extremely homogeneous
with random orientation of all minerals. The grain size is
approximately 0.3 cm. Minor amounts of apatite are observed
in thin section; tourmaline and garnet are absent. A fibrous
muscovite (possibly after sillimanite) plus minor tourmaline

occur in the contact zone (Figure 31).
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Figure 30.

- B

Fine-grained biotite leucogranite which
forms the central plug of the Osis Lake
pegmatitic granite (OL-23). This
central plug is unique to the Osis Lake
intrusion.



Figure 31.

Radiating fractures at the edge of the
central biotite granite of the Osis

Lake intrusion (0OL-23). These fractures
are usually filled with muscovite and
some carry tourmaline (dark crystal
aggregate in the centre of the vein).



West of this central plug towards Mud Lake through a
gradational contact, the pegmatitic leucogranite facies
begins to become quite dominant. Sodic aplite and potassic
pegmatite facies also occur more frequently and eventually
replace the fine-grained leucogranite facies westward.

Also located here in the coarser-grained leucogranite
is a pod of potassic pegmatite containing a second occurrence
of fibrous muscovite (Figure 32). An analysis of this
mineral 1s in Appendix 4 (muscovite sample OL-~16). It is
apparently secondary after an original accessory mineral of
the potassic pegmatite facies possibly spodumene or sillima-
nite. The presence of remaining relicts of the primary
mineral could not be confirmed by X-ray diffracfion.

Also in this area, west of the central plug, a
dramatic change in mineralogy of the intrusion occurs.
Tourmaline appears first as a trace mineral and increases
westward until, in the western tip of the intrusion, it
becomes a subordinate but decidedly rock-forming mineral
of the pegmatitic leucogranite facies (Figure 21). Garnet
‘tends to parallel this westward increase but not to such
extremes. Grain size also increases until, in the western
tip, potassium feldspar blocks reach sizes up to 200 cm
(Figure 23). West of sample location 38 (Figure 8) the pods
of potassic pegmatite in the pegmatitic leucogranite show
signs of more extreme enrichment. Mineralization in excess

of the usual K-feldspar + muscovite + quartz appears.
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Figure 32.

Fibrous muscovite occurring in the
centre of a potassic pegmatite pod in
the Osis Lake intrusion. This is the
only occurrence noted throughout all
intrusions and is suspected to be
secondary after spodumene (?) or
sillimanite (OL-36).
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Notably present is ferrisicklerite - Li(Fe,Mn)PO4=nFe+3PO4

(an alteration product of triphylite - Li(Fe,Mn)PO4 (Figure
22(a), (b)) and rare blades of Nb,Ta oxide minerals. In
addition to these two accessory minerals, the quartz pods
become faintly pinkish.

The sodic aplite in this area of the intrusion is
quite abundant and, as in all the Winnipeg River pegmatitic
granites, it is associated with areas of potassic pegmatite
within the pegmatitic leucogranite. The sodic aplite is
still banded; however, now the banding is a result of either
garnet and/or tourmaline alignment.

As mentioned earlier, alteration of the hosting
sediments becomes quite extreme as the intrusion begins to
finger out into the metasediments as dike-like apophyses in
the western tip. Figure 33 illustrates the dilated metasedi-

ments tourmalinized along the boron-rich pegmatitic granite.

4. Greer Lake Intrusion

The most extensively studied of the four intrusions
is the: Greer Lake pegmatitic granite. The leucogranite
facies is situated throughout the intrusion in pod-like
accumulations. It tends to be coarser~grained (0.5-1.0 cm)
than the same facies in the other intrusions and it grades
directly into the pegmatitic leucogranite facies. It is
garnetiferous, contains no biotite, and hosts occurrences of

the plumose form of muscovite that is common in the Osis
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Figure 33.

Symmetrical zoning of a potassic pegma-
tite band, confined by tourmalinized
schist screens on the left-hand side of
the photograph, extends to the right
where the screens have been reduced to
barely visible trains of tourmaline
crystals. Note exfoliation of tourma-
linized metasediments. Photograph from
western end of the Osis Lake intrusion.

|
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Lake intrusion. The pegmatitic leucogranite contains large
megacrysts (5-100 cm) of graphic K-feldspar + quartz in the
quartz + muscovite + plagioclase matrix. The muscovite in
this facies, as a rule, is both the platy and plumose type.
There appears to 5e no regularity in the distribution, of
the potassium leucogranite and the leucogranite facies
within the Greer Lake stock. No accessory minerals have
been observed in either facies.

The sodic aplite facies is randomly oriented
throughout the intrusion. These rhythmic bands of plagio-
clase and garnet are in contact with the potassic pegmatite
facies. The sodic aplite bands vary in size from one
centimetre to several metres in length and can be continuous
over this distance or they can be fragmented (Figure 34).
This facies occasionally hosts gahnite and/or Nb,Ta oxide
minerals as accessory minerals but not in any significant
proportions ( £ 0.001 percent). Different stages in the
formation of the sodic aplite facies can be observed. An
incomplete separation of the sodic and potassic phases is
common; crystallization results in an impure (potassic)
sodic aplite (Figure 35) where potassium feldspar phenocrysts
are situated within the incipient sodic aplite facies. The
rate of crystallization apparently was too rapid, preventing
complete segregation of the sodic and potassic phases.

As observed, the potassic pegmatite facies is not

always completely separated from the sodic aplite facies.
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Figure 34.

Bands of garnetiferous sodic aplite
broken and cemented by impure potassic
pegmatite facies from the Greer Lake
intrusion. This indicates that the
potassic pegmatite facies was the last
to solidify. See Figure 28 also.



Figure 35.

Incomplete segregation of the sodic
aplite and potassic pegmatite facies.
Small K-feldspar crystals are seen on
the top side of the band of predomi-
nantly albite + garnet. Several
crystals can still be seen within the
incipient sodic aplite (GL-9).



It most commonly occurs as pods within the leucogranite and/
or pegmatitic leucogranite or as bands adjacent to the sodic
aplite facies. Figure 36 indicates the sharp contact
between these two facies while Figure 29 is a microphotograph
of the same contact illustrating that the potassic pegmatite
facies begins continuous crystallization directly onto pre-
existing crystals of the sodic aplite and vice versa.

The potassic pegmatite facies of this intrusion tends
to be considerably enriched in accessory minerals with res- .
pect to the same facies in any of the other three intrusions.
Accessory beryl, gahnite, and Nb,Ta oxide minerals are
relatively common in the quartz-rich centres of the pods or
bands. Three occurrences of these mineralized pods are quite

unique as discussed below.

C. MINERALIZED POTASSIC PEGMATITE PODS

Several occurrences of mineralized potassic pegma-
tite pods are known, and all are located within the Greer
Lake stock. The mineralogy contained in these pods suggests
a high concentration of rare elements (Li, Rb, Cs, Be, Nb,Ta,
etc.) and volatile agents (F,HZO), and more advanced frac-—
tionation trends than those of the potassic pegmatite facies
in other locations (either within this intrusion or in the
other three stocks of pegmatitic granite). Besides several
minor occurrences along the northern margin and inside the

GL intrusion, the three most diversified pods are located in
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Figure 36. Sharp contact between banded
garnetiferous aplite and potassic
pegmatite (GL-20); note the growth
fabric in the K-feldspar + quartz +
muscovite assemblage normal to the
boundary.



the south. Two of these localities are the Annie Claim
(AC-1,2 and 3) and the Lobe occurrences. Both these
showings are located along the southern margin of the intru-
sion, the former on the Annie Claim and the latter on the
Rapid Claim. A third showing is the Silverleaf occurrence
(Figure 12), located on the Silverleaf Claim approximately
500 metres south of the western end of the Greer Lake
intrusion. This pod could be described as a distinctly
separate pegmatite dike; however, since its location,
intrusive style, mineralogy, texture, and geochemistry relate
very closely to the main Greer Lake intrusion and its
contained AC-3 pod, it is considered to be an apophyse of

this main mass of pegmatitic granite.

1. GL-30

This is a potassic pegmatite pod on a small island
in the Winnipeg River approximately five metres from the
north shore (and assumed contact) of the Greer Lake pegma-
titic granite (Figure 12). It is thought to be an apophyse
extending from the main intrusion into the Lamprey Falls
metabasalts. There are several reasons for this interpre-
tation, There is no connection of the GL-30 location with
the main Greer Lake intrusion at the present erosional
surface. The mineral geochemistry of this location and that
of the Greer Lake intrusion will be shown to be virtually

identical. This location hosts the only blue beryl minerali-



zation of the Greer Lake pegmatitic granite (Figure 37, 38).
It also hosts abundant Nb,Ta oxide mineralogy and possibly
minor lithian muscovite surrounding these beryl crystals.
This muscovite could not be separated‘and cleaned, thus no

analysis was obtained.

2., GL-37

This location is in the main Greer Lake intrusion
adjacent to the northern contact (Figure 12). It is not a
particularly highly enriched pod of potassic pegmatite, as
it contains only minor beryl; however, it hosts the only
occurrence of garnet + biotite + chlorite pseudomorphing
cordierite (Figure 57) found in the northern half of the

Greer Lake intrusion.

3. Zone-5

Zone-5 (as designated by Dalhart Beryllium's 1958
survey of the pegmatites in the Greer Lake area) is located
near the southwest corner of the Greer Lake intrusion 100
metres north of the shear zone that passes along the south-
ern contact of the intrusion (Figure 12). Mineralogically,
it is not significant containing only K-feldspar + quartz +
muscovite (curved) + cleavelandite with no evidence of
accessory rare element mineralization. It is noteworthy
because it is an unusually large (10 to 15 m2) area of

coarse~grained (0.5 to 1.0 m) potassic pegmatite containing
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Figure 37.

GL-30 pegmatite pod on the north side
of the Greer Lake intrusion. Note the
abundant beryl mineralization which
has been slightly to completely
altered to muscovite zinnwaldite. Nb,
Ta oxide mineralization (columbite-
tantalite) is evident. Albitization
at this locality is fairly intense
(Figure 38).
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Figure 38.

Albitization at the GL-30 location.
Blocky K-feldspar (pink) crystal is
being corroded by albite + quartz
which hosts the beryl and Nb,Ta oxide
mineralization. Note alteration of
beryl.



abundant curved muscovite * cleavelandite. This zone is
slightly more fractionated than the average potassic
pegmatite facies of the intrusion as reflected by the

mineral chemistry.

4. Lobe

The Lobe area on the Rapid Claim is a small apophyse
of pegmatitic granite extending from the main body of the
Greer Lake granite south into the basalts of the Lamprey
Falls formation (Figure 12). This area is slightly enriched
mineralogically and geochemically, relative to the main
intrusion of pegmatitic granite to the north. It exhibits
mainly the pegmatitic leucogranite facies; however, areas of
sodic aplite (10 to 20 percent) and an above-average number
of contained potassic pegmatitic pods exist. In these pods,
beryl and Nb,Ta oxide minerals are commonly found. This is
also one of the few locations in all four intrusions in the
potassic pegmatitic facies where pseudomorphs