Geologic History

Due to their origin from far away,
‘exotic’ places, exotic terranes
have distinctly different geologic
characteristics than the surround-
ing rocks.

Exotic terranes are not exclusive
to New England. Floridaisa good
example of an exotic terrane, origi-
nating as part of Gondwana. Parts
of the West Coast of North
America (including Alaska) are
also considered to be exotic ter-
ranes, sutured on to the coast and
repositioned by strike-slip faults
(shearing of blocks of crust).
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Exotic Terranes:
the making of New England

Until the Ordovician period, North Americawas missing most of what
weknow of today asNew England. Formed over hundreds of millionsof
years, New England wasd owly pieced together by the addition of several tiny
stripsof land to the proto-North American continent. Thesestripsof land are
called‘exoticterranes,” smal
landmassesthat originated from
somewhere other than North
Americaand weretacked onto
the continent asplatescon-
verged. Cameron’sLinemarks
theancient sutureline between
proto-North Americaand the
exoticterranesof New England.
Over severd millionyears, two
exoticterraneswere added to
proto-North America the
lapetus Terraneand the
AvaoniaMicrocontinent
Terrane (Figure 1.10).

During the Taconic mountain-building event, volcanicid andshad
formed inthelapetus Ocean, at the subduction zone of the platescarrying
North Americaand Baltica. Asthe platesmerged, the dense oceanic crust of
the l gpetus Ocean was pulled down into the mantlewhereit melted. Some
magmafrom the melting, subducting oceanic crust, rose back up throughthe
plateto formthevolcanicidands. Weathering and erosion of thevolcanic
islands produced sedimentsthat were then deposited in the | apetus Ocean.
Thevolcanicidlandsdrew closer and closer to proto-North Americaasthe
oceanic crust was subducted. Eventually, thevol canicidandswere pushed
onto the eastern margin of North America, along with sedimentsthat had been
eroded into the ocean basin from proto-North Americaand thevolcanic
idands. Thelapetus Terrane, including the string of vol canoes and associated
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Figure 1.10: New England was not always part of the
North American continent. Slices of land known as
exotic terranes, collided with North America during
the Taconic and Acadian orogenies. Figure by J. Houghton.
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ocean basi n sedimentsfrom the Taconi c mountai n-buil ding event, added most
of Vermont, New Hampshire, central M assachusetts, Connecticut and Maineto
the Northeast.
Theexotic terrane Ava oniawas amicrocontinent, originating fromthe
African plate (Gondwana) in the south and traveling northwards onthe moving
platesto collidewith North America. When the lapetus Ocean closed inthe
Devonian, Avaloniawas sutured to the East
Coast in between the colliding continents of
Bdticaand North America. Avaonia
e tacked onthelast main bitsof New En-
K&%%@LTICA = gland, including eastern Maine, Connecticut
and Massachusetts, and Rhodelsland.

Only Cape Cod, Long Island and smaller
Islandsoff the coast of New England were
yet to be part of the Northeast.

Thelapetusand Aval onia Terranesthat make up New England were
added to the Northeast over millionsof years during the Taconic orogeny and
thelater Acadian orogeny (when North Americacollided with Batica) fromthe
Ordovicianthrough the Devonian (Figure 1.11). Theterraneswere squeezed,
crumpled, deformed and intensely metamorphosed. Thishasmadefor some
rather complex geology intheNew England area. Theintensity of deformation
and metamorphism hasmadeit difficult for geologiststo distinguish theindi-
vidual volcanicidandsadded to themargin of North Americaor theexact
timing of exoticterranecollisons.

Figure 1.11: Silurian: 425 million years ago.

lapetus Terrane
(including volcanic islands)

The islands off the coast of New
England did not form until mil-
lions of years later during the
Cenozoic, as the Northeast was
in the grip of the Ice Age. The enor-
mous amounts of material dumped
by glaciers as they melted and re-
treated North created these island
landmasses.
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Figure 1.12: Exotic Terranes £ silurian
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