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Determining the provenance of detritus within the 
Silurian Mascarene Basin is critical to the understanding of the 
Paleozoic accretionary history of southern New Brunswick. 
The Mascarene Basin separates Ordovician sedimentary rocks 
of the St. Croix terrane to the northwest from Precambrian 
volcanic and plutonic rocks of the Avalon Composite terrane 
(ACT) to the southeast. The late Llandoverian to Ludlovian 
Oak Bay conglomerate, basal to the Mascarene sequence, lies 
with faulted unconformity on Tremadocian black shale of the 
Saint Croix terrane. A major zone of strike-slip faults marks 
the contact between the Mascarene and Precambrian 
sequences so that the depositional relationship between them 
has not been preserved. Black shale and quartzite pebbles in 
the Oak Bay conglomerate are derived from the underlying St. 
Croix terrane. However, the provenance of numerous felsite 
and granite pebbles in the conglomerate is less obvious. U-Pb 
dating of detrital zircons in the conglomerate was undertaken 
using the SHRIMP to delimit possible source areas of these 
components. 

Results from 53 detrital zircons from crushed igneous 
pebbles and matrix are divided into the following age groups, 
although large statistical errors inherent in the analytical 
m~thodology produces considerable overlap at the younger 
end of the age spectrum: A) 1099-1567 Ma (6%), B) 705-672 
Ma (6%), C) 630-621 Ma (4 %), D) 605-603 Ma (4%), E) 
588-531 Ma (62%), F) 526-489 Ma (15%), and G) 479-461 
Ma (4 %). Group A zircons are Grenville age and may be 
xenocrystic in origin; Grenville age rocks are exposed in the 

Blair River terrane on Cape Breton Island and probably form 
the basement beneath the Miramichi terrane. Group B zircons 
have no known source in New Brunswick but igneous rocks of 
similar age occur in the Mira terrane (ACT) on Cape Breton 
Island. Group C zircons are likely derived from the Caledonia 
terrane (ACT) of southeastern New Brunswick. Group D 
zircons match those of the Brookville terrane (ACT) in 
southern New Brunswick. Group E zircons are by far the most 
abundant with those at the older end of the range being 
sourced from the Caledonia terrane and those at the younger 
end from the Brookville and New River terranes (ACT) of 
southern New Brunswick. A zircon age of 540 +/-16 Ma from 
a granite pebble in the conglomerate falls within this group. 
Group F zircons are most probably derived from Cambrian 
volcanic rocks of the Ellsworth terrane in coastal Maine and 
adjacent New Brunswick. Group G zircons may have their 
origin in the Ordovician volcanic rocks of the Miramichi 
terrane underlying central and northern New Brunswick but 
taking into consideration their large associated errors do not 
preclude an Ellsworth source. 

The presence of Late Neoproterozoic zircons in the Oak 
Bay conglomerate proves that the St. Croix terrane was 
amalgamated to the ACT no later than the mid- Silurian. 
Moreover, the wide range in these ages (705-531 Ma) 
indicates that the ACT was itself amalgamated by that time if 
not before. The relationship of these accretionary events to arc 
volcanism in the Cambrian Ellsworth and Early Silurian 
Kingston terranes remains to be resolved. 
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