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The Antigonish Highlands are part of the Avalon terrane (or 
Avalonia), an exotic peri-Gondwanan terrane which is found 
along much of the northeastern flank of the Appalachian oro-
gen. In the Neoproterozoic, the Avalon terrane is interpreted 
to have been a volcanic-arc regime located along the north-
ern margin of Gondwana. It separated from Gondwana by the 
Early Ordovician and accreted to Laurentia during the Silurian 
or Devonian. Plutonic and volcanic rocks occur throughout 
the highlands. Most recent geochronology suggest that the 
igneous rocks are of two predominant ages: ca. 620–600 Ma 
arc-related mafic to felsic rocks that occur throughout the high-
lands and ca. 470–460 Ma mafic, syenitic and felsic rocks with 
alkalic compositions that have recently been identified in the 
southern highlands.  The geographic extent of the Ordovician 
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magmatic event is as yet unknown. The plutons examined in 
this study include bodies of syenite and gabbro that are lo-
cated in a fault-block in the northern Antigonish Highlands 
that is bounded by the Hollow Fault to the north and an un-
named fault to the south. These plutons intrude the Cambrian-
Ordovician Iron Brook Goup (IBG), which is dominated by 
platformal strata, and the lateral facies-equivalent McDonald 
Brook Group (MBG) which is dominated by bimodal volca-
nic rocks. The syenitic intrusion is exposed along Iron Brook, 
where it intrudes the MBG, and the larger gabbroic intrusion 
outcrops along the eastern bank of the MacKinnon Brook, 
where it intrudes the IBG. The structural setting of the gab-
bro is complicated by local thrust faulting so that both faulted 
and intrusive contacts with the IBG are exposed.

The syenite is red to orange and displays porphyritic tex-
ture and a primary flow pattern of feldspar that is visible to the 
naked eye. Petrographic examination shows that the pheno-
crysts consist of K-feldspar and plagioclase that are intensely 
saussuritized. The gabbro outcrops are highly weathered, and 
petrographic analysis reveals a mineral assemblage including 
olivine, orthopyroxene, clinopyroxene, plagioclase and opaque 
minerals.

Geochemical analyses indicate that the syenite is character-
ized by a SiO2 content of 57–62 wt %, an intermediate Fe2O3 
content (5.3–7.9 wt%) and low MgO (<1 wt%). The pluton con-
tains alkalies that vary in concentrations, such as a relatively 
high Na2O content (5.5–6.3 wt%) and a lower K2O content of 
3.5–4.5 wt%. The concentration of CaO is also low (<1.6 wt%).
The range in alkalies is consistent with petrographic evidence 
for intense alteration of feldspar, indicating these elements 
were mobile during metasomatism. These observations indi-
cate that determining petrogenesis should rely on relatively 
immobile high field strength (HFS) and rare earth elements 
(REE). The syenite has high Nb/Y ratio (4–4.5), indicative of 
an alkaline melt. A high degree of fractionation is also indi-
cated by the high Zr (up to 880 ppm), Nb (132–175 ppm) and 
Hf (10–13 ppm). The REE pattern reveals LREE enrichment, 
with an average La/Sm ratio of 9.02, and a flat HREE profile 
with a very subtle europium anomaly. The chemistry of this 
pluton is similar to other Ordovician plutons in the Antigonish 
Highlands, indicating that magmatism of this age is more ex-
tensive than previously realized.

 




