Geologic History

Mountain Building Part I1:
the Taconic Mountains

During the early part of the Ordovician period, about 470 million years
ago, thel apetus Ocean began to close asthe continental plates cametogether again.
The Gondwana plate moved towardsthe Southeast region, whilethe Baltica plate
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Figure 1.6: Ordovician: 458 million
years ago. Shaded areas represent land
that was above water. Figureby]. Houghton,
after C. Scotese, Paleomap Project, 2000.

approached what isnow New England, eastern
Canadaand Greenland (Figure1.13). Though nei-
ther Gondwananor Balticacollided with North
Americauntil severa hundred millionyearslater,
theinitia convergenceof the platescaused changes
inthe appearance of themargin of North America
Astheplatesconverged, asubduction zoneformed
at the edge of the North American plate where
| apetus oceanic crust wasforced under the Pied-

mont Terrane (Figure 1.14). Theintense heat and pressure caused by the colliding
plates melted crust and created astring of vol canicislandsalong the subduction

Zone.

Volcanic Islands

Volcanic islands are common at subduction
zones between colliding oceanic plates. As the
plates smash together, one plate is pulled un-
der the other (or subducted). The friction be-
tween the plates generates enough heat and
pressure to melt some of the crust. The molten
rock rises upwards through the crust and cre-
ates a string of volcanoes along the edge of the
plate.  The Piedmont Terrane, a chunk of
land rifted off the Southeast during the late Pre-
cambrian, also became a site of island volcan-
ism at the edge of the subduction zone.
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Figure 1.14: An Ordovician cross-section
showing volcanic islands forming at a subduction
zone between the converging plates of North
America and Africa (part of Gondwana.)

Asthe oceanic crust was
pulled beneath the continental crust of
thePiedmont Terrane, someof thecrust

melted into magma. The magma migrated upward through the crust andin some
placesbrokethrough the crust aslavato form Piedmont Terranevolcanoes. The
volcanicidandsdrew closer and closer to North Americaasthe oceanic crust was
subducted beneath the North American plate. Eventualy theidandswere pushed
onto themargin of North America. The carbonaterocksthat had been depositedin

In the Northeast, the lapetus
Ocean began to close during the
middle Ordovician; in the South-
east, the lapetus Ocean began
closing during the early Ordovi-
cian.

Ancient continents

It has taken millions of years for
the continents to take on the
shapes we see today. To simplify
ancient geography, geologists have
given names to the proto-conti-
nents to distinguish them from
their modern counterparts: proto-
Europe (Northern Europe with-
out Ireland and Scotland) is
known as Baltica; proto-North
America is known as Laurentia;
and Proto-Africa was part of a
group of continents known as
Gondwana (Africa, Australia,
India and South America)

The Aleutian Islands are a mod-
ern example of volcanicislands
forming at a subduction zone.

Magma is molten rock below the
sutface of the Earth. When the
molten rock breaks through the
surface it is called lava.
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The Iapetus Rocks includes the
volcanic islands formed at the sub-
duction zone off the coast of North
America, the volcanic Piedmont
Terrane, and the sediment of the
lapetus Ocean bottom. The lapetus
Rocks form the Inner Piedmont of
the Southeast.

see Rocks, p.__
for more on the

/79 Inner Piedmont..

An orogeny is a mountain-build-
ing event (like the formation of the
Taconic or Grenville Mountains)
caused by colliding plates and
compression of the edge of the con-
tinents. Orogeny is derived from
the Greek word, ‘oro,” meaning
mountain.

Other basins formed at this time
in the Southeast from the compres-
sion forces of Taconic mountain
building, including the Black
Warrior Basin of northwest Ala-
bama and northeast Mississippi.
These basins filled with sediment
from the eroding mountains.
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the lapetus Ocean through the Cambrian were squeezed and pushed ahead of the
vol canicidandsup onto themargin of the continent, along with deeper water silts,
sandsand clays, and vol canic remnants such asash, cooled lavaand magmaintru-
Sions (Figure 1.15).

Folding, thrust faulting, Sy
uplifting, and intrusionsoccurred
along themargin of the continent
asthel apetus Rocks, including
the volcanic islands, Piedmont
Terrane and | apetus Ocean sedi-
ment werethrust onto the side of
NorthAmerica. Theintensepres-

ERODING SEDIMENTS

- Figure 1.15: Volcanic islands formed where the plates were
sureof thecalliding platesand ad- forced together as the lapetus Ocean closed. The

dition of thel apetus Rocks cauised compression crumpled the crust to form the Taconic

Mountains and a shallow inland sea. Figure by J. Houghton.

another mountainchaintoformin

placeof theworn-away GrenvilleMountains. Thismountain-buildingeventiscaled
the Taconic Orogeny. The lapetus Rocks, including the string of offshoreisland
vol canoes and associ ated ocean basi n sediment from the Taconic mountain building
event, added theinner region of the Piedmont to the Southeast. The Taconic
M ountai ns extended from present-day New England to Alabama.

The compressioninduced by the collision of thel apetusRockswith North
Americacaused adownwarp in the crust to thewest of the Taconic Mountains,
creating the Appalachian Basin. Thissagging crust wasflooded by abroad, shal-
low inland ocean and filled with sediment from theeroding Taconic Mountains. As

Basins...and then basins!
Downwarped crust resulting from mountain building plate collisions in the Paleozoic formed the
Appalachian, Black Warrior, and Illinois Basins (Figure 1.16). Not all basins are caused by
converging plates, though. Some basins form when plates are diverging, such as the Precambrian
rift basins and Triassic-Jurassic rift basins. In these cases, the crust is not downwarped, but rather
blocks of crust slide down faults created by the rifting crust (Figure 1.17).
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sediment was eroded from thewestern side of the Taconic Mountains, delta depos-
itsformed awedge of sediment spreading away fromthemountainsaong ashordine
which extended from Virginiato Alabama (Figure 1.18). Someof thedeltasediment
settled intheshallow inland seg, gradudly filling thebasin. Sediment wasaso being
eroded and deposited east of
the TaconicMountainsintothe
| gpetus Ocean, which contin-
ued to narrow as the North
America, Baltica, and
Gondwanaplates converged.
Eventudly, the TaconicMoun-
tainseroded away toonly the  Figure 1.18: Delta deposits formed along the eroding Taconic
inner core, ashadtheGrenville Mountains into the Inland Sea. Figure by J. Houghton.
Mountainsprevioudy.

Thestring of vol canicidandscollided with eastern North Americain stages,
smilartoclosngapair of scissors. Inthe Southeast the collision occurred millionsof
yearsearlier thanintheNortheast. Thevolcanicidandsconverged on North America
likeahingethat closed firstinthe Southeast and later inthe Northeast. Whenthe
volcanicidandsfinaly collided with the Northeast in the middle Ordovician, the
sediment eroded from the northeastern Taconic Mountains spread asfar south as
Tennessee. The sediment reflectsthe later, more northerly pulse of the Taconic
mountain building event.
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Figure 1.19: Taconic Mountain Buildin
-Volcanic islands and Iapetus Ocean sediment (together making up the Iapetus Rocks) collide with
North America
-Crust is depressed west of Taconic Mountains to form basin
-An inland sea floods basin; delta deposits form

. A delta forms as sediment is

eroded from mountains and trans-
ported downward by streams.
Deltas typically form a wedge-
shaped deposit as sediment fans
out across the lower elevations.

The Mississippi Delta is a mod-
ern delta that is dumping sedi-
ment from the Mississippi River
into the Gulf of Mexico.
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