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INTRODUCTION

The Devonian South Mountain Batholith (SMB) 
in southwestern Nova Scotia is the largest 
granitoid batholith of the Appalachian orogeny 
(MacDonald, 2001).    The peraluminous 
granites of the SMB were emplaced above 
Avolonian rocks within the upper crust of 
Meguma Terrane in the Late Devonian (Benn, 
1999).  The SMB is believed to be a partial 
melt of the aluminous sedimentary rocks in the 
underlying Avolonian Basement (MacDonald, 
2001).  Much of the garnet occurs on both 
sides of and in close proximity to the contact 
between the SMB and Meguma Group 
metamorphic rocks.  Garnet is a common 
mineral in the granodiorites, monzogranites and 
leucomonzogranites of the SMB (Allan and 
Clarke, 1981).  Through the characterization 
of SMB garnets, this study considers how the 
granite melt interacted with country rocks.

SAMPLES

Fieldwork in the southern mainland of Nova 
Scotia was conducted during the summer of 
2006.  Samples collected in the Boot Lake 
and Halifax Plutons were selected on the basis 
of their garnet content.  Thin sections were 
made of some samples.  Epoxy mounts were 
prepared of garnet samples that were too small 
or friable to be made into thin sections.  Lab 
work consisted of petrographic analysis of thin 
sections and analysis of garnet compositions 
in the epoxy mounts by scanning-electron 

microscopy with energy dispersive x-ray 
spectrometry (SEM/EDS). 

PETROGRAPHY

Most of garnets observed occurred with biotite.  
Garnet and biotite “clots” are abundant in the 
Peggy’s Cove Monzogranite and the Boot 
Lake Granodiorite.  Small anhedhral garnets 
(< 2mm) are commonly found in clots ~2 cm 
diameter (Figure 1).  The anhedral shape of the 
garnets suggests that they have interacted with 
the magma and possibly dissolved. Smaller 
(< 0.5mm) subhedral garnets were commonly 
found in contact samples and mixing zones 
of Meguma meta-wackes and granodiorite 
(Figure 1).  Larger euhedral garnets (< 2cm) 
were observed in a hornfels-facies garnet pelite 
adjacent to the Boot Lake Granodiorite (Figure 
1).  The Boot Lake garnets have thin biotite and 
muscovite coronas and have quartz and ilmenite 
inclusions.  These large garnets were selected 
for the experimental portion of the study.  
Although magmatic garnets have been reported 
in the Peggy’s Cove Monzogranite along East 
Dover Road and small pink euhedral garnets 
were observed in the field in an outcrop from 
this area, no clearly magmatic garnets have been 
observed in thin sections.
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GARNET CHEMISTRY

SEM/EDS analyses show that SMB garnets are 
almandine- rich.  Garnets from the Boot Lake 
and Halifax Plutons all have Mn-enriched rims 
(Figure 2).  Garnet cores consistently have 

higher concentrations of Fe and Mg than garnet 
rims (Figure 2). 

The Mn rims around the garnets are evidence 
of a chemical interaction between xenocrystic 
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Figure 1: Photomicrographs in plane polarized light (left) and crossed-polarized light of (A) anhedral garnet in a 
biotite clot from the Peggy’s Cove Monzogranite, (B) subhedral garnets in a Meguma meta-wacke and SMB grano-
diorite mixing zone, and (C) euhedral garnet in hornfels-facies garnet pelite from Boot Lake.
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garnets and a granite melt.  The Mn may 
have diffused into the xenocrystic garnet 
from the peraluminous granite melt, as the 
garnet equilibrated with the magma. Another 
possibility is that the source of the Mn was 
not the granite melt, but the garnet itself; the 
Mn may have preferentially stayed behind and 
diffused into the remaining garnet as the crystal 
partially melted.  A third hypothesis is that the 
garnets are Avalonian metamorphic garnets with 
Mn rims produced during the partial melting 
that produced the SMB.

Figure 2:  (A) Ternary diagram showing average 
garnet core and rim compositions for SMB garnets 
and experiment garnets. (B) Mn profile across a SMB 
garnet with a core composition of 3.5 weight percent 
MnO.

EXPERIMENTS

Experiments are being performed to investigate 
the origin of the Mn rims observed for garnets 
in the Peggy’s Cove monzogranite.  Glasses 
were prepared from a sample of Peggy’s Cove 
Monzogranite collected at Cranberry Head by 
Kendra Murray (Sample SMB12).  The granite 
was ground with a tungsten carbide mortar and 
pestle to a fine powder and heated to 1300 °C 
at 10 kb in graphite and quenched after two 
hours to form glass.  A garnet crystal from a 
Meguma Group garnet pelite in the Boot Lake 
area was cut and polished.  Slices of this garnet 
are surrounded by a powder of the Peggy’s Cove 
Monzogranite glass and sealed in a gold tube 
with water, to make up for the dehydration that 
took place when the glass was made. This is 
an analog experiment to see if Meguma garnet 
xenocrysts dissolve, grow, or exchange with a 
peraluminous magma.  The experimental results 
are analyzed on the SEM. 

A successful run conducted at 5 kb was held 
at 800°C for two days.  The run contained two 
separate samples with the same glass powders, 
produced from Peggy’s Cove monzogranite, 
and slices from the same Boot Lake garnet 
along with different amounts of added distilled 
water.  Preliminary results show reactions quite 
different from those observed in SMB garnet. 

The Mn-enriched rims observed in the SMB 
garnets were not reproduced by the first 
experiment. New Mg-rich garnet overgrowths 
were observed in both samples (Figure 3). 
Facets were observed in garnet overgrowths on 
the Boot Lake garnets. Small crystals formed 
in the melt, which was again quenched to form 
glass.  Chemical analyses show that most of 
these crystals are orthopyroxene and biotite with 
some ilmenite.  The biotite and orthopyroxene 
commonly group together in an H pattern 
(Figure 3).  Holes in the surrounding glass 
are evidence of an H2O-rich liquid phase and 
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represent the water that was added to the system 
in excess of the quantity that could dissolve in the 
melt.  The experimental results may be different 
from SMB garnets because they were heated 
to a higher temperature (to enhance reaction 
kinetics) than what may be expected for SMB 
granites. Experiments at a lower temperature are 
in progress.
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Figure 3: (A) Backscattered electron image of 
experimental garnet with Mg-richer overgrowth and 
new crystal facets. (B) Backscattered electron image of 
experimental garnet, also with Mg-richer overgrowths, 
facets, and with orthopyroxene, biotite, and ilmenite 
crystals. (C) Backscattered electron images of biotite-
orthopyroxene crystals. Opx crystals occur between 
two parallel biotite crystals

Mountain Batholith, southwestern Nova 
Scotia, Department of Natural Resources 
- Mineral Resources Branch, Open File 
Report ME 2001-002, p. 320.


