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The Antigonish Highlands are located in northeastern main-
land Nova Scotia, and are part of a peri-Gondwanan terrane 
known as Avalon (or Avalonia). In the late Neoproterozoic, the 
Avalon terrane is widely interpreted to have been a volcanic-
arc regime located along the northern margin of Gondwana. 
Avalonia separated from Gondwana by the Late Cambrian and 
was accreted to Laurentia during the mid-Paleozoic. The Ohio 
Pluton is located in the southeastern corner of the Antigonish 
Highlands. The pluton intrudes Neoproterozoic low-grade 
volcanic and sedimentary rocks of the Georgeville Group, 
and is unconformably overlain by undivided Devonian-
Carboniferous sediments of the Antigonish Basin to the east. 
Many faults intersect the pluton in both east-west and north-
south trends. The primary exposure of the granite is along the 
Ohio River and less extensive exposure can be found along 
the sides of the many roads which cross through the pluton. 
Petrographic observations of the pluton indicate a mineral-
ogy dominated by quartz, potassium-feldspar, and plagioclase. 
The feldspars are saussuritized and show intense alteration to 
sericite. Fractures contain abundant chlorite. There are minor 
opaque minerals associated with the chlorite mineralization, 
yet to be identified.

U-Pb geochronological analysis (TIMS, zircon) yields an 
age of 606 ± 0.6 Ma, an age typical of Neoproterozoic igneous 
rocks in parts of Avalonia. Geochemical analysis was carried 
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out to determine the major element, trace element and rare 
earth element composition of the pluton. The samples col-
lected contain 70–75 wt% SiO2, approximately 2 wt% FeO, 
and between 0.5 and 1 wt% MgO. Granite samples also dis-
play unusually high levels of the trace element Ba, (up to 3600 
ppm). Harker diagrams indicate that alkali and alkali earth 
elements (Na, K, Rb, Ca, Sr, and Ba) have been mobilized and 
can no longer be used to make inferences about the original 
chemistry of the pluton. Plots involving relatively high field 
strength (HFS) and rare earth elements (REE) are more reli-
able indicators of original geochemistry. Diagrams which serve 
as proxies for the alkali content such as Zr/Ti vs. Nb/Y and Ta 
vs. Yb show the granitoid rocks are subalkalic and were em-
placed in a volcanic arc regime. There is a weakly negative light 
REE slope with one sample showing a significantly positive 
europium anomaly. This anomaly suggests an accumulation 
of plagioclase phenocrysts was present in the melt. The heavy 
REE exhibit a flat pattern. This flat HREE pattern is also seen 
in other 605 Ma granitoids in the Antigonish Highlands with 
the exception of the Eden Lake Plutonic Suite, and is generally 
typical of volcanic-arc granites.

  

 




