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Gold mineralization at the Elmtree, Middle River and 
Tetagouche Falls deposits is focused in ductile to brittle fault 
zones where hydrothermal fluids have overprinted Ordovician 
to Silurian host rocks. The gold occurs in sulfides as submicro-
scopic inclusions or lattice constituents of auriferous arseno-
pyrite-pyrrhotite ± (arsenian) pyrite ± chalcopyrite contained 
within quartz-carbonate veins or disseminated in the adjacent 
wall rocks. Sericite alteration (proximal) is intimately associ-
ated with Au mineralization in all three deposits. Other types 
of alteration including carbonatization, chloritization, and 
silicification (jasperoid formation) are more distal.

Six whole rock powders of drill-core samples from the ser-
icitic alteration associated with each deposit were submitted 
for 40Ar/39Ar step heating to evaluate the timing of mineral-
ization. Both Tetagouche Falls samples (n=2) yielded plateau 
ages of 420 ± 2 Ma (Ludlow) and 436 ± 3 Ma (Llandovery). The 
Middle River sample (n=1) gave a proper plateau age of 434 ±3 
Ma (Llandovery). The Elmtree samples (n=3) did not give a 
plateau, but yielded ages ranging between 430 and 420 ± 4 Ma 
(Llandovery-Ludlow). For all samples the K/Ca and K/Cl ratios 
are not well correlated with age, suggesting a difference in the 
chemical composition of sericite between the low-temperature 
and high-temperature steps, later thermal overprinting, or the 
influence of other K-bearing phases.

Although the dataset is limited, two 40Ar/39Ar age plateaus 
are interpreted: one ≥ 430 Ma and the other circa 420 Ma. 
The older age is interpreted to reflect peak metamorphism (ca. 
442–430 Ma) in the Brunswick subduction complex resulting 
from closure of the Tetagouche–Exploits back-arc basin. The 
age of 420 Ma is interpreted to reflect the timing of hydrother-
mal sericite formation coincident with Au mineralization, and 
is supported by the observation that mineralization extends 
into Wenlock-Ludlow sedimentary rocks at Elmtree.

The 420 Ma age of mineralization is significant in terms of 
regional tectono-stratigraphy as it is coeval with exhumation 
of the Brunswick subduction complex during the Wenlock (ca 
428–418 Ma) and manifested by conglomerates containing 
erosional detritus from this complex. Exhumation occurred 
during oblique convergence of the Miramichi Zone (Ganderia) 
with Laurentia and was accompanied by strike-slip movement 
along major faults, i.e. Rocky Brook-Millstream and Elmtree 
faults, which acted as conduits for mineralizing fluids. 
Locally, mafic dykes that are altered and mineralized cut the 

Wenlock conglomerates and farther west in the Chaleurs Bay 
Synclinorium, there are mafic lavas that are coeval with these 
conglomerates. The 420 Ma age is clearly older than the major 
felsic intrusions in the area, i.e., Antinouri Lake Granite ≈ 372 
Ma and Nicholas Dénys Granodiorite ≈381 Ma, meaning that 
Au mineralization is not linked to felsic plutonism.
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