
162 

Tectonic significance of high-pressure metamorphic rocks 
and dextral strike-slip faulting in the southern Appalachians 
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The occurrence of an eclogite-bearing suture zone in 
the southern Blue Ridge of northwestern North Carolina, 
marked by a dextral transpressional shear zone, constrains 
tectonic models for the evolution of the Appalachian orogen. 
This suture zone defines the contact between the eastern 
and western Blue Ridge, separating rocks of distinct oce
anic affinities (metapelite, metagraywacke, metabasite, ul
tramafic rocks and eclogite) from Grenville-age gneisses of 
the Laurentian continent. Eclogite facies metamorphism resulted 
from subduction of oceanic crust, eventually leading to the 
closure of Iapetus and the subsequent Taconic orogeny. The 
collision produced an amphibolite facies overprint on the 
eclogite and regional amphibolite facies metamorphism in 
the eastern Blue Ridge and adjacent parts of the Laurentian 
basement. Reported isotopic ages record both Taconic and 
Acadian metamorphism from both sides of the suture. 

The Taconic compressional event produced documented 
northwest-directed thrusts; however, Acadian structures in 
the eastern Blue Ridge are more equivocal. Sub-horizontal, 
mineral-stretching lineations in arnphibolite facies mylonites 
from the suture indicate strike-slip movement under high-

grade conditions. Kinematic indicators from mylonites show 
dextral shear sense, in contrast to northwest-directed thrusting 
previously attributed to this contact. Late Silurian to early 
Devonian pegmatites are both sheared and cross-cut the 
mylonites, constraining the time of strike-slip faulting to 
be Acadian. Later Alleghanian faulting locally overthrust, 
or reactivated, the suture. 

Other workers have correlated this contact as part of a 
suture extending the length of the Appalachian orogen (e.g., 
Hayesville fault, Camerons line, Brompton-Baie Verte line). 
Parts of this suture show pre-Alleghanian dextral strike
slip motion. Recently proposed plate reconstructions, based 
on stratigraphic, paleontologic, and paleomagnetic data, show 
Taconic subduction and collision of Laurentia and South 
America, followed by Acadian dextral transpression. This 
model predicts Acadian metamorphism and dextral strike
slip faulting along the Taconic suture. Our structural and 
metamorphic data, combined with the work of others along 
correlative parts of this suture, provide strong support for 
this tectonic model. 
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