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THE ELLISON LAKE PLUTON: A CORDIERITE-BEARING MONZOGRANITIC
INTRUSIVE BODY IN SOUTHWESTERN NOVA SCOTIA
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ABSTRACT

The Ellison Lake pluton, located 3km NW of the South
Mountain batholith in southwestern Nova Scotia, is a small
intrusive body of porphyritic monzogranite containing the
aluminous minerals cordierite, garnet and tourmaline. Cor-
dierite and garnet are considered of magmatic and
xenocrystic origin, respectively, whereas the tourmaline is
probably metasomatic. The SiO, content and most other
chemical characteristics of the monzogranite are similar to
those of the biotite granodiorite of the South Mountain
batholith, except that the monzogranite has higher AL,O,,
K,0 and P,0s, consistent with its greater abundance of
aluminous minerals, K-feldspar and apatite. The mon-
zogranite may have formed from the same magma as the
South Mountain granodiorite but with more extensive
assimilation of pelitic material; a K-Ar age determination
of 346 + 12 Ma indicates that it is younger than the South
Mountain granodiorite, but may reflect thermal events
related to Cu-U mineralization in the Ellison Lake pluton.

Keywords: peraluminous granite, petrography, geochemis-
try, petrogenesis, cordierite, Ellison Lake pluton, South
Mountain batholith, Nova Scotia.

SOMMAIRE

Le pluton du lac Ellison, situé¢ & 3 km au nord-ouest du
batholithe de South Mountain dans le Sud-ouest de la
Nouvelle-Ecosse, est un petit complexe intrusif de monzo-
granite porphyrique qui contient les minéraux alumineux
cordiérite, grenat et tourmaline. La cordiérite est d’origine
magmatique, le grenat est xénocristallin, tandis que la tour-
maline est probablement métasomatique. La teneur en
Si0, et la plupart des autres caractéres chimiques du mon-
zogranite sont semblables & ceux de la granodiorite & bio-~
tite du batholithe de South Mountain, sauf que le monzo-
granite a une teneur plus élevée en AlO;, K,0 et PyOs,
due & I’abondance de minéraux alumineux, feldspath potas-
sique et apatite. Le monzogranite a pu se former a partir
du méme magma que la granodiorite de South Mountain,
mais avec assimilation d’une plus grande quantité de maté-
riau pelitique. Une datation (par la méthode K-Ar) de
346 + 12 Ma donne un 4ge plus jeune au monzogranite qu’a
la granodiorite de South Mountain, mais peut refléter les
événements thermiques reliés a la minéralisation de Cu-U
dans le pluton du lac Ellison.

Mots-clés: granite hyperalumineux, pétrographie, géochi-
mie, pétrogenése, cordiérite, pluton du lgc Ellison,
batholithe de South Mountain, Nouvelle-Ecosse.

INTRODUCTION

The Ellison Lake pluton is a small granitoid in-
trusive body located 8 km SW of Bear River in Digby
County, Nova Scotia (Fig. 1). In his map of the
Digby area, Smitheringale (1973) showed the pluton
as medium- to coarse-grained porphyritic quartz
monzonite and granodiorite, finer grained and less
strikingly porphyritic than the adjacent part of the
South Mountain batholith, but inferred to be of the
same age, Middle to Late Devonian. Geologists of
Shell Canada Resources Limited (including the first
author) assigned the name Ellison Lake to this pluton
and compiled a revised map in 1981 with the aid of
airborne radiometric data, boulder distribution,
trenching and 41 drill holes. They found that the
pluton consists of one major type of granitoid rock,
which is described in this paper.

The Ellison Lake pluton is of economic interest
because fracture-controlled uranium and copper
mineralization occurs within the intrusive body. A
published airborne radiometric map of the region
shows a thorium anomaly centred on the pluton
(Geological Survey of Canada 1977). In addition,
tungsten anomalies exceeding 2000 ppm occur in
heavy mineral separates from tills both east and
southwest of the pluton (Stea & O’Reilly 1982).

The present study was undertaken to investigate
the petrology and age of the Ellison Lake pluton and
to compare it to other granitoid intrusive complexes
in southern Nova Scotia. The pluton is very poorly
exposed, and hence sampling sites were limited to
the few accessible natural outcrops and the Shell ex-
ploration trenches and drillcore (Fig. 1). However,
mapping of boulder lithologies over the pluton in-
dicates that the samples are representative of the
pluton as a whole.

GEOLOGICAL SETTING

The Ellison Lake pluton (and other granitoid in-
trusive bodies in southern Nova Scotia) intruded
predominantly metasedimentary rocks ranging from
Cambrian to early Devonian in age. These rocks had
been folded and regionally metamorphosed (mostly
to greenschist facies) during the middle Devonian
Acadian orogeny (Keppie 1979). The plutonic rocks
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F16. 1. Geological map of the Ellison Lake area, showing the distribution of rock units as mapped by Shell Canada
Resources Limited (1981). Locations of analyzed samples 00-28 (from natural outcrop), 00-14 and 00-15 (from
trenches) are shown, as well as drill holes from which eleven samples were taken for analysis.

were generally emplaced after this episode of defor-
mation and regional metamorphism, which has been
dated at 415-400 Ma (Reynolds & Muecke 1978).
Rb-Sr isochron ages of 372-361 Ma (Clarke & Halli-
day 1980) and a mean K~Ar and “°Ar/¥*Ar age of
367 Ma (Reynolds et al. 1981) for the South Moun-
tain batholith are in general agreement with this time
frame. However, several southern satellite plutons
of the South Mountain batholith have given younger
ages in the range 320-300 Ma, which may reflect an
intrusive or thermotectonic event in the Late Car-
boniferous (Reynolds et al. 1981). At least some
episodes of mineralization in the granitoid rocks are
apparently related to these younger event(s)
(Reynolds ef al. 1981, Robertson & Duncan 1982).

PETROGRAPHY

The Ellison Lake pluton is composed of essentially
one rock type, a medium-grained biotite mon-
zogranite grading to granodiorite (Fig. 2). The tex-
ture is seriate porphyritic hypidiomorphic ine-
quigranular, with approximately 25% plagioclase
and scattered K-feldspar phenocrysts. Metasedimen-
tary xenoliths are abundant. The freshest samples
are grey, but most are various shades of pink to red
as a result of hematitic alteration. This is particularly
intense in obvious shear zones, which were apparent-
ly the main focus of the exploration program.

The average modal abundance of major minerals
in the 14 analyzed samples (Fig. 2) is quartz 26 + 4%,
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plagioclase 35 + 4%, microcline 24 + 3% and biotite
15 + 4%, with varying minor amounts (less than 5%)
of cordierite and accessory muscovite, tourmaline,
garnet, zircon, apatite and opaque phases. The rock
is similar in content of mafic minerals to the typical
biotite granodiorite of the South Mountain batholith
(e.g., McKenzie & Clarke 1975, Smith 1979) but
generally contains more potassium feldspar and less
quartz, and hence is classified as monzogranite (Fig.
2). However, it contains much more biotite and less
muscovite than the monzogranites (adamellites of
McKenzie & Clarke 1975) of the South Mountain
batholith.

Quartz in the Ellison Lake pluton occurs as
anhedral crystals of variable grain-size up to 3 mm.
It typically displays undulatory extinction. The
plagioclase forms euhedral to subhedral phenocrysts
up to 3 cm in length as well as subhedral to anhedral
grains averaging 2-3 mm in size in the groundmass.
Compositions determined by the Michel-Lévy
method and by microprobe range from oligoclase
(Any;) to andesine (An,g). The crystals are general-
ly zoned and variably affected by sericitic and
hematitic alteration. Finely perthitic microcline with
grid twinning forms anhedral grains generally 1-2
mm in size, as well as scattered phenocrysts. Late-
stage or secondary albite rims some plagioclase and
microcline crystals, and may occur interstitially as
well.

Brown pleochroic biotite occurs in flakes up to 2
mm across. The smaller flakes tend to occur in
clusters and may represent relict inclusions.
Microprobe analyses (Table 1) gave compositions
typical of those in peraluminous granitoid rocks in
general (Fig. 3). Partial conversion to chlorite oc-
curs in some samples. Zircon and apatite inclusions
are exceptionally abundant.

Cordierite pseudomorphs are present in most
samples, comprising as much as 5% of the rock.
They occur typically as subhedral prismatic grains
about 1-2 mm in size, in which the original cordierite
has been completely replaced by muscovite or mix-
tures of muscovite, sericite and chlorite (‘‘pinite’’).
Sector twinning was observed in rare, less altered
grains that are free of inclusions. Microprobe
analyses of the unaltered core of two such grains
show overall compositions and Mg/(Mg + Fe) values
(0.52 and 0.56) typical of cordierite in other granitoid
rocks, although very low in water (Table 2).

Muscovite is relatively abundant but, on the basis
of textural relationships, much is obviously of sec-
ondary origin. Secondary muscovite and sericite
replace the feldspar, cordierite and tourmaline, and
also occur interstitially. Muscovite that is possibly
of primary origin occurs as subhedral to anhedral
grains about 0.5 mm in length, and forms 1-2% of
the rock at most.

Tourmaline is an important accessory constituent
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Fi16. 2. Modal composition of analyzed samples from the
Ellison Lake pluton (black circles) plotted on the quartz
- potassium feldspar - plagioclase diagram of
Streckeisen (1976). Data were obtained from counting
at least 200 points on stained slabs. Open circle and
triangle are average modal composition of granodiorite
and monzogranite, respectively, of the South Mountain
batholith, calculated from data in McKenzie & Clarke
(1975).

in most samples. Its irregular, patchy distribution
suggests a metasomatic origin. In thin section it is
pale olive green, and extensively altered to chlorite,
sericite and muscovite. Microprobe analyses suggest
iron-rich compositions, typical of tourmaline in
peraluminous granites (Clarke 1981), but reliable
data could not be obtained because of the degree of
alteration.

Garnet occurs as rare, relatively small anhedral
grains. It is of almandine-pyrope composition, with
relatively low spessartine and grossularite—andradite
components (Table 3).

Apatite and zircon are abundant, mostly as small
inclusions in biotite. Opaque minerals are typically
skeletal in form, and spot checks by microprobe in-
dicated that they are ilmenite. Sulfides, predominant-
ly pyrite, occur on some fracture surfaces.

As previously noted, xenoliths are exceptionally
abundant in the Ellison Lake pluton. They are
generally small and rounded, with sharp contacts
with the host monzogranite. However, vague con-
centrations of biotite in the monzogranite may also
be of xenolithic origin. Most xenoliths have a pelitic
composition and consist of biotite, feldspars, cor-
dierite, garnet, quartz and opaque phases, with
secondary muscovite, sericite and chlorite. A few are
more quartzofeldspathic, with more abundant
K-feldspar and quartz. These two types of xenoliths
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TABLE 1. COMPOSITION OF BIOTITE* FROM THE ELLISON LAKE PLUTON

THE CANADIAN MINERALOGIST

10-24 10-24 15-17
$10, 35.65% 35.86% 35.26%
Ti0, 3.89 3.48 3.61
Al50, 18.93 19.80 19.34
FeQ** 22.61 22.92 24.07
Mn0 0.33 0.35 0.21
Mg0 6.30 6.41 6.19
K20 9.34 9.69 9.26
Anhydrous Total 97.05 98.51 97.94
Number of ions on the basis of 24 oxygen atoms
St 5.40 5.36 5.33
4vAl 2.60 2.64 2.68
VLAT 0.77 0.88 0.77
Ti 0.44 0.39 0.41
Fe 2.86 2.87 3.04
Mn 0.04 0.04 0.03
K 1.80 1.85 1.78
Phlogopite 32.9 32.9 31.2
Annite 66.2 66.1 68.2
Mn-biotite 1.0 1.0 0.6
Fe/(Fet+Mg) 0.67 0.67 0.69

* determined using the Cambridge Instruments Microscan 5
electron microprobe with Ortec energy-dispersive system at
Dalhousie University. ** Fe as Fe0.

are undoubtedly derived from slates and
metagreywackes of the Halifax and Goldenville For-
mations, respectively, into which the pluton was
emplaced (Fig. 1).
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biotite compositions in peraluminous granitoid rocks
(Clarke 1981).

TABLE 2, COMPOSITION OF CORDIERITE IN GRANITE
Ellison Lake* Musquodoboit**  New England*#**
15-13-1 15-13-2 048 Average
Si0z 48.80% 49.20% 48.18% 48.57%
Ti0, 0.00 0.00 0.03 -
21,0, 33.33 33.67 32.30 33.36
FeQu¥k 9.73 10.52 10.23 9,53
Mn0 0.15 0.23 0.64 0.11
Mg0 7.06 6.60 5.69 7.58
Ca0 0.00 0.00 0.04 -
Na,0 0.59 0.55 1.61 0.77
K20 0.00 0.00 0.06 0.08
Total 99.66 100.77 98.78 100.00
Mg/(Mg+Fe) 0.56 0.52 0.53 0.59

* Cordierite from the Ellison Lake pluton analyzed using the
Cambridge Instruments Microscan 5 electron microprobe with
Ortec energy dispersive system at Dalhousie University

** Cordierite from the Musquodoboit batholith, Nova Scotia,
from MacDonald (1981)

#** Average cordierite analysis from the New England batholith,
Austratia, from Flood & Shaw {1975)

**k% Total Fe as Fel

GEOCHEMISTRY
Major elements

A total of 14 samples were selected for chemical
analysis, 3 from surface outcrop and trenches and
the remainder from depths ranging from 12 to 57
m in four-drill holes (Fig. 1). The samples show a
very limited range in major-element geochemistry
(Table 4), consistent with their petrographic similari-
ty. Silica contents are clustered at the low end of the
spread reported by McKenzie & Clarke (1975) for
the granodiorite of the South Mountain batholith
(Fig. 4). AL,O;, K,0 and P,O; are higher and CaO
and Na,O are lower in the Ellison Lake mon-
zogranite than in South Mountain granodiorite of
similar silica content. High P,O; is reflected in the

TABLE 3. COMPOSITION OF GARNET FROM THE ELLISON LAKE PLUTON
Number of cations on the
basis of 24 oxygen atoms

10-24 15-13 10-24 15-13
Si0, 36.83% 38.51% Si 5.89 5.99
Al203 20.29 22.18 Al 3.89 4.07
Fe0* 34,86 35.41 Fe 4.74 4.61
Mn0 3.38 1.68 Mn 0.47 0.22
Mg0 3.27 4.12 Mg 0.79 0.96
Ca0 1.23 0.78 Ca 0.21 0.13
Total 100.48 102,68 Almandine 76.3% 77.9%
Pyrope 12.7 16.2
Spessartine 7.6 2.2
Andradite/ 3.4 3.7
Grossularite

* Total Fe as Fe0
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TABLE 4. MEANS AND STANDARD DEVIATIONS FOR CHEMICAL COMPOSITION
AND CIPW NORMATIVE MINERALOGY OF 14 ANALYZED SAMPLES*,
ELLISON LAKE PLUTON
$102 67.31 % 1,14 Q 29.57
Ti0, 0.61 0.01 c 2.64
Al205 14.94  0.04 [ug 25,19
FeaOg** 4,72 0.01 Ab 24.68
MnQ 0.09 0.01 An 8.64
Mg0 1,32 0.06 Hy 3.36
Ca0 197  0.26 Ru 0,51
Na,0 2.87 0.06 n 0.19
K20 4,18 0.18 Hm 4.80
P;0s 0.19  0.01 Ap 0.45
Lo1 1.3 0.6
DY 79.4 % 0.9
Total 99.5
A/ CNKeksiex 1.17 £ 0.05

* Analyses done by atomic absorption spectrometry at Acadia
University. Analysts P. Allen and J. Cabilio

** Total Fe as Fea0s

%% Differentiation Index (Thornton & Tuttle 1960)

**%% Molecular Proportion Al20s/(Ca0+Naz0+K,0)

_abundant apatite in the Ellison Lake monzogranite,
and the other differences are consistent with the
greater abundance of modal K-feldspar in the Ellison
Lake samples.
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The Ellison Lake monzogranite differs in composi-
tion from monzogranite (adamellite) in the South
Mountain batholith, which ranges from about 71 to
75% SiO,. The differentiation index (Thornton &
Tuttle 1960) is approximately at the midpoint of the
range for the South Mountain granodiorite, and
much lower than that for the monzogranites (Fig.
5). However, the Ellison Lake monzogranite is more
peraluminous than typical South Mountain grano-
diorite, with molar Al,0,/(CaO + Na,O +K,0)
values of 1.11 to 1.30, similar to those of the South
Mountain monzogranite (Fig. 5).

Trace-element geochemistry

The trace-element contents of the Ellison Lake
pluton are generally very similar to those of the
granodiorite of South Mountain batholith, especially
in the nearby West Dalhousie area (Table 5). The
higher Th levels in the Ellison Lake pluton are con-
sistent with the airborne radiometric anomalies in
the area (Geological Survey of Canada 1977), but
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Fi1G. 4. Harker variation diagrams for major-element oxides in analyzed samples from
the Ellison Lake pluton (black circles). Dashed lines outline fields for 90% or
more of analyzed samples from the South Mountain batholith using data from
McKenzie & Clarke (1975). The South Mountain granodiorite samples form the
left-hand area of the dashed field, ranging from about 67 to 72% SiO,, and the
monzogranite (adamellite) samples form the centre-right area, ranging from about

71 to 75% SiO,.
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FIG. 5. Plot of A/CNK differentation index (£Q+Ab+Or in the norm) for
Ellison Lake monzogranite (black circles), South Mountain granodiorite (open
circles) and South Mountain monzogranite (triangles). Data for South Mountain
batholith are from McKenzie & Clarke (1975).

their petrological significance is not clear. Mo, Sn
and F abundances are lower in the Ellison Lake
monzogranite. U and Cu values are similar to those
in the granodiorite, with the exception of one high
Cu value of 104 ppm (which was excluded from the
calculation of the mean) in a sample from a depth
of 42 m in drill-hole 15. This is compatible with the
field observation that mineralization in the pluton
is fracture-controlled.

Data on boron concentrations are not available
for the South Mountain granodiorites, but the
Ellison Lake samples contain high B compared to
an average granite (Table 5). This is consistent with

TABLE 5. MEANS AND STANDARD DEVIATIONS OF TRACE ELEMENT DATA

Ellison Lake South Mountain Batholith Average
Monzograni te* & Jiiid M2 Granite®
Ba 775 95 ppm 667 %109 ppm 766 ppm 502 ppm 840 ppm
Rb 163 14 147 17 162 228 170
Sr 191 230 138 £ 25 142 74 100
Cu 13 & 2% - 10 8 10
Mo 1.9t 0.4 - 3.9 3.5 1.3
Pb 14 t6 - 11.0 9.5 19
In 66 +14 64 + 8 69 66 39
Sn 4.7¢ 0.4 11.7¢ 3.7 7 7 3.0
u 3.6t 1.0 3.9* - 6.1% 3
Th 15.3¢ 1.6 11.5% - 11.0% 17
W <4 - - - 2.2
F 560 60 - 1100 1100 850
B 37 %15 - - - 10
Li 81 8 - 71 69 40

* 14 samples analyzed by CLIM Laboratories, Technical University .of
Nova Scotia, Halifax, by methods described in Barr et al. (1982).

** High value of 104 ppm excluded from mean calculation.

! Granodiorite from McKenzie & Clarke (1975); 2 granodiorite and
monzogranite from West Dalhousie area from Smith & Turek (1976);
zlggg? Turekian & Wedepohl (1961); * from Chatterjee & Muecke

the abundance of tourmaline in the rocks. Tungsten
values are below 4 ppm, thus providing no positive
evidence that the pluton is the source of the W
anomalies found in tills to the east and southwest
(Stea & O’Reilly 1982).

AGE OF THE PLUTON

A biotite concentrate (-60+ 100 mesh) from the
Ellison Lake monzogranite yielded a K-Ar age of
346 + 12 Ma (Table 6). This pluton is thus apparent-
ly somewhat younger than the South Mountain
granodiorite, which has given K-Ar and ®Ar/*Ar
ages of about 370 Ma (Reynolds et al. 1981). Fur-
thermore, granodiorite samples from the batholith
in the nearby Bear River area and from a locality
about 20 km south of the Ellison Lake pluton have
also yielded ages of 370 Ma (Fairbairn ef al. 1960,
Reynolds et al. 1981), so that it does not appear that
younger ages are generally characteristic of the
granodiorite in that area.

TABLE 6, K-Ar DATA** FROM THE ELLISON LAKE PLUTON
K% *OK ppm S9arkppm  *OAr%/*0Ar BOpp 0K Age (Ma)
7.150 8.733 0.1937 0.789 0.02221 346112

* Radiogenic *°Ar

** Biotite concentrate, ~60/+100 mesh, from sample 10-24, analyzed
by Krueger Enterprises, Inc., Geochron Laboratories Division,
Cambridge, Massachusetts. Constants used: AB = 4.72x107'%/year;
e = 0.585x1071%/year; “°K/K = 1.22x107%g /g.
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Interpretations based on a single K-Ar age date
must be made with caution, especially as a
granodiorite age as young as 351 Ma was included
in the average reported by Reynolds et al. (1981).
However, mineralized areas within the South Moun-
tain batholith are known commonly to give younger
ages (Reynolds et al. 1981, D. McAuslan, pers.
comm. 1981, Robertson & Duncan 1982). Hence the
mineralizing event(s) in the Ellison Lake pluton may
be the explanation for the apparently younger age.

DiscussioN

Most petrological features of the Ellison Lake
pluton indicate an affinity with the biotite
granodiorite rather than the monzogranite of the

South Mountain batholith. The mafic mineral abun~

dance, SiO, content, differentiation index and most
other chemical characteristics are more typical of
granodiorite than monzogranite (Fig. 4, Table 5).
However, the Ellison Lake pluton is composed of
monzogranite, not granodiorite, on the basis of
modal K-feldspar content. Furthermore, this monzo-
granite is generally more peraluminous than the
biotite granodiorite of South Mountain, with an ex-
cess of Al approximately the same as the South
Mountain monzogranite in spite of a much lower
silica content. This is reflected in the relative abun-
dance of aluminum-rich minerals such as cordierite,
muscovite and garnet.

An explanation for these features might be that
the Ellison Lake monzogranite represents a magma
separate from those of the South Mountain batho-
lith that originated from a more Al- and K-rich
source rock. An alternate explanation is that Ellison
Lake monzogranite and South Mountain grano-
diorite magmas were originally similar but the Ellison
Lake magma subsequently became contaminated by
further inclusion of pelitic material than is typical
of the main South Mountain granodiorite. This
would lower the Si content and increase K and Al
contents, thus making the magma more
peraluminous and more “‘granitic’® by increasing the
modal concentration of K-feldspar. Alteration could
also have increased the proportion of Al to Ca, Na
and K (e.g., Halliday ef al. 1981) and may account
for some of the variation in peraluminous character
among the samples, but it is unlikely to be the cause
of the greater absolute abundances of Al and X in
the Ellison Lake monzogranite compared to the
South Mountain granodiorite.

A related question is the origin of the cordierite
and garnet in the Ellison Lake monzogranite. Mag-
matic crystallization of the cordierite is strongly sug-
gested by its large size, subhedral form and lack of
inclusions. Its chemical composition is reasonably
consistent with a magmatic origin, although Na,O
may be somewhat lower than usual (e.g., Speer
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1981). In contrast to the cordierite, garnet in the
Ellison Lake monzogranite occurs as relatively small
anhedral grains, typical of garnet interpreted to be
xenocrystic and of metamorphic origin (Allan &
Clarke 1981). MnO contents in the range of 1.68 to
3.38% are also not characteristic of a magmatic
origin (Miller & Stoddard 1978). Hence, these two
aluminous minerals may have had contrasting origins
in the Ellison Lake pluton.

ACKNOWLEDGEMENTS

The data presented in this paper form the basis
of a B.Sc. Honours thesis by the senior author.
We thank D. B. Clarke and R. MacKay for the use
of the electron microprobe at Dalhousie University
and J. Cabilio for assistance with chemical analyses.
We also thank Shell Canada Resources Limited for
access to drill core and unpublished internal reports,
and major contributions to the cost of chemical
analyses and age data. The work was also funded
in part by operating grant A4230 to S. M. Barr from
the Natural Sciences and Engineering Research
Council of Canada. This manuscript was much im-
proved following comments and suggestions from
referees D. B. Clarke and K. L. Currie. We also
thank R. F. Martin and L. T. Trembath for their
contributions.

REFERENCES

ALiLaN, B.D. & Crarkg, D.B. (1981): Oc-
currence and origin of garnets in the South Moun-
tain batholith, Nova Scotia. Can. Mineral. 19, 19-24.

BARRr, S.M., O’REILLY, G.A. & O’BEIiRNE, A.M. (1982):
Geology and geochemistry of selected granitoid
plutons of Cape Breton Island. N.S. Dep. Mines
Energy Pap. 82-1.

CuaTTERIEE, A.K. & Mueckg, G.K. (1982):
Geochemistry and the distribution of uranium and
thorium in the granitoid rocks of the South Moun-
tain batholith, Nova Scotia: some genetic and ex-
ploration implications. /n Uranium in Granites (Y.T.
Maurice, ed.). Geol. Surv. Can. Pap. 81-23, 11-17.

CLARKE, D.B. (1981): The mineralogy of peraluminous
granites: a review. Can. Mineral. 19, 3-17.

& HarrLipay, A.N. (1980): Strontium isotope
geology of the South Mountain batholith, Nova
Scotia. Geochim. Cosmochim. Acta 44, 1045-1058.

FarBarN, H.W., HurLEY, P.M., PinsoN, W.H. &
CorMIER, R.F. (1960): Age of granitic rocks of
Nova Scotia. Geol. Soc. Amer. Bull. 71, 399-414.

Froop, R.H. & SHaw, S.E. (1975): A cordierite-bearing
granite suite from the New England batholith, N.S.W.,
Australia. Contr. Mineral. Petrology 52, 157-164.




590

GeoLocicaL SurvEy oF CANADA (1977): Airborne
gamma-ray spectrometric maps, Annapolis-
Shelburne, Nova Scotia. Open File Rep. 429.

HaLLiay, A.N., StepHENs, W.E. & Harmon, R.S.
(1981): Isotopic and chemical constraints on the
development of peraluminous Caledonian and Aca-
dian granites. Can. Mineral. 19, 205-216.

KEeppig, J.D. (1979): Geological map of the province
of Nova Scotia (scale 1:500, 000). N.S. Dep. Mines
Energy, Halifax.

MacDonaLp, M.A. (1981): The Mineralogy,
Petrology, and Geochemistry of the Musquodoboit
Batholith. M.Sc. thesis, Dathousie Univ., Halifax,
N.S.

McKenzig, C.B. & CLARkE, D.B. (1975): Petrology
of the South Mountain batholith, Nova Scotia. Can.
J. Earth Sci. 12, 1209-1218.

MiLier, C.F. & Srtopparp, E.F. (1978): Origin of
garnet in granitic rocks: an example of the role of
Mn from the Old Woman - Piute range, Califor-
nia. Geol. Soc. Amer. Abstr. Programs 10, 456.

ReynoLps, P.H. & Mukcke, G.K. (1978): Age studies
on slates: applicability of the 40Ar/3%Ar stepwise
outgassing method. Earth Planet. Sci. Lett, 40
111-118.

’

, ZENTILLI, M. & MuEcke, G.K. (1981): K-Ar
and “Ar/3%Ar geochronology of granitoid rocks
from southern Nova Scotia: its bearing on the
geological evolution of the Meguma Zone of the Ap-
palachians. Can. J. Earth Sci. 18, 386-394.

THE CANADIAN MINERALOGIST

RoBerTsoN, D.J. & Duncan, D.R. (1982): Geology and.
exploration history of the Millet Brook uranium
deposit. Can. Mining Metall. Bull. 75(839), 130
(abstr.).

Smith, T.E. (1979): The geochemistry and origin of
the Devonian granitic rocks of southwest Nova
Scotia. Geol. Soc. Amer. Bull. 90, 850-885.

& TUREK, A. (1976): Tin-bearing potential of
some Devonian granitic rocks in S.W. Nova Scotia.
Mineral. Deposita 11, 234-245,

SMITHERINGALE, W.C. (1973): Geology of parts of
Digby, Bridgetown, and Gaspereau Lake map areas,
Nova Scotia. Geol. Surv. Can. Mem. 375.

Speer, J.A (1981): Petrology of cordierite- and
almandine-bearing granitoid plutons of the southern
Appalachian Piedmont, U.S.A. Can. Mineral. 19,
35-46.

StEA, R.R. & O’REILLY, G.A. (1982): Till geochemistry
of the Meguma Terraine in Nova Scotia and its
metallogenic implications. Can. Mining Metall. Bull.
75(845), 55 (abstr.).

STRECKEISEN, A.L. (1976): To each plutonic rock its
proper name. Earth Sci. Rev. 12, 1-33.

TuornTON, C.P. & TurTLE, O.F. (1960): Chemistry of
igneous rocks. I. Differentiation index. Amer. J. Sci.
258, 664-684.

Turekian, K.K. & WepepouL, W.H. (1961): Distribu-
tion of the elements in some major units of the
Earth’s crust. Geol. Soc. Amer. Bull. 72, 175-192.

Received September 22, 1982, revised manuscript ac-
cepted January 31, 1983.



