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Late Paleozoic tectonic models for the northern Appalachians: 
Implications for the development of the Maritimes Basin 
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Sinistral accretion of the Avalon Composite Terrane 
with Laurentia took place in the Late Ordovician-Early Silu
rian during collision between North and South America. In 
early Late Silurian times (ca. 425-415 Ma) sinistral accre
tionary deformation switched to dextral transpression that 
continued throughout the Late Paleozoic culminating with 
the collision between North America and Africa. The major 
foreland basin in the southern Appalachians is replaced at the 
41°N oroclinal bend by fragmented Late Paleozoic retro-arc 
basins in the northern Appalachians that may be related to a 
reversal of subduction polarity. In this context, the four 
tectonic models that have been proposed for the Maritimes 
Basin: rift, wrench/pull-apart, foreland/retro-arc basin, and 
extensional collapse, may be assessed using the geological 
record. The Late Paleozoic rocks may be subdivided into four 
megasequences: Late Silurian to Middle Devonian, Late 
Devonian to Early Namurian, Late Namurian to Westphalian 
A, and Westphalian B to Early Permian. These megase
quences are generally upward-fining and, except for the last 
one, start with bimodal, continental, intra-plate volcanism. 
The source region changed from proximal to distal with time. 

The onset of these megasequences appears to coincide with 
periods of more active deformation. It is possible that follow
ing collision in the Late Ordovician-Middle Silurian, crustal 
thickening might lead to delamination of the mantle litho
sphere causing upwelling, partial melting, gravitational col
lapse and basin formation. However, the spatial concentra
tion of Siluro-Devonian magmatism in the reentrants, rather 
than in the promontories, suggests NW extensional zones 
parallel to the middle limb of Z-shaped bends in the Appala
chian Orogen formed in response to dextral transpression. 
Progressive dextral transpression that rotates the rift clock
wise is documented by the 20" clockwise rotation recorded by 
paleomagnetic data. Periodic pulses of similar dextral defor
mation, bimodal intra-plate volcanism, and upward-fining 
megasequences suggest intermittent tectonic activity in a 
similar tectonic setting. A change from dextral transpresson 
to dextral, oblique collision is expressed in the change of 
principal dextral shear on NE-SW to E-W faults in the Late 
Devonian. Thus, it is concluded that the Maritimes Basin is a 
pull-apart basin within the regional northern Appalachian 
retro-arc basin setting. 
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