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Regional Tectonic lmpl !cations of the Llthoprobe East Marine Deep 
Seismic Reflectlon Line Across the Northern Canadian Appalachians 

G. Stockmal, Geological Survey of Canada, Atlantic Geosc/ence 
Centre, Bedford Institute of Oceanography, P.O. Box 1006 

Dartmouth, Nova Scotia B2Y 4A2, and The Llthoprobe East Group 

In the fal I of 1984, as the In I
t I al stage of a presently ongoing pro
gram, over 450 km of marine deep seis
mic reflectlon data were recorded to 15 
seconds two-way travel time across the 
Appalachian Orogen, northeast of 
Newfoundland. The seismic I lne, which 
crosses al I of the major geologlcal 
zones of the northern Canadian 
Appalachlans, was positioned with the 
aim of relattng deep crustal structure 
to surface geology. A pre I Im I nary 
geological Interpretation of the seis
mic data Is currently In press. 

The pre I Im I nary Interpretation, 
which tentatively establ I shed the 
underthrust eastern I lmtt of the 
stretched Grenvl I le continental craton, 
the al tochthonous nature of at least 
part of the Dunnage zone, and a 
tectonlcal ly disrupted Moho, has major 
regional tectonic lmpl !cations. In 
I lght of recent near surface geological 
Interpretations, we have considered 
possible plate tectonic configurations 
for the evolution of the orogen, which 
wl I I satisfy the seismic observations 
and simultaneously explain the major 
regional change In structural geometry 
and sense of vergence between 
Newfoundland and the Gaspe Peninsula as 

wel I as the development of the arcuate 
Antlcostl foreland basin. 

our preferred Interpretation 
Involves lnltlal continent/arc col I 1-
slon between the offset Grenvll le 
craton (Precambrian rifting ts known to 
have produced a 300-400 km right
lateral offset In the margin, which Is 
preserved as the Quebec Reentrant and 
the St. Lawrence Promontory) and a 
relatively straight eastward dipping 
subduction zone to produce the Taconlan 
Orogeny. Acadlan shortening In 
Newfoundland was then accommodated by 
I lthospherlc de lamination of the tower 
I lthosphere beneath the Grenvl I le of 
the St. Lawrence Promontory with simul
taneous tectonic wedging of the tower 
I lthosphere which formerly underlaid 
the Dunnage back-arc basin. To the 
south, In New Brunswick and Quebec, 
further Acadlan emplacement of the 
overthrust wedge onto the craton 
occurred. Major Acadlan overthrustlng 
In the northwestern Marltlmes Is 
supported by recent geological and 
geophysical observations, although the 
relative partitioning of Taconlan 
versus Acadlan shortening remains a 
problem. 
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