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In southeastern New England, the
Avalon Zone contains the following
terranes (from east to west): the (1)
Fall River-Dedham terrane, (2) Esmond-
Milford terrane, and (3) Hope Valley

gnhelss terrane. Within this composite
zone, the study of igneous rocks pro-
vides insight into: (1) constraints on
timing of terrane Ilinkages, (2) mechan-

ics of Illinkage and tectonics (i.e.,
subduction, strike-slip, flake tec-
tonics, pull-apart regimes, (3) evolu-

tion of crustal sources through time,
and (4) processes that may disturb such
"normal"” evolutionary trends.

The presence of widespread
Paleozoic alkallc igneous rocks within
the Fall River-Dedham and Esmond-
Milford terranes Indicates assembly
prior to the mid-paleozoic, and pos-
sibly as early as the late Proterozoic.
Juxtapositioning of the Hope Valley and
Esmond-Milford terranes occurred be-
tween 370-275Ma as indicated by defor-
mation of Devonian granite along the
Hope Valley Shear Zone, and subsequent
intrusion of Permian granite which
locks together the two terranes.
Arrival of the Hope Valley terrane to
ancestral North America is poorly con-
strained, but most - likely occurred
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during the Taconic or Acadian oroge-
nies, although an Alleghanian arrival
is not precluded.

In all three terranes, late
Proterozolic magmat I sm is mainly
calcalkaline, and consistent with pro-
cesses of crustal thickening and accre-
tion. The residual, relatively
anhydrous crustal source material
underwent periodic partial melting
throughout the Paleozoic to produce
eplsodic alkallc magmas that formed
shallow A-type plutons accompanied by
local bimodal volcanism. Such mag-
matism occurred within attenuated
crust, probably accompanied by strike-
siip faulting which ultimately caused
late Paleozolc rift or pul l-apart
basins. A dramatic change In magmatic
character occurred in the Permian, and
is characterized by peraluminous,
water-rich magmatism involving source
material that contains a substantial
component of Archean age. Apparently,
anhydrous source material was mixed
with old, hydrous material derived from
the African craton by underplating
during Iimpingment of Gondwana with the
North American continent during the
closing of the Rhelc Ocean.
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