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Topography of the Appalachian/Piedmont

Region 2

The dominance of northeast-southwest trending ridgesand valleys
throughout the A ppal achian/Piedmont region ischaracteristic of the Northeast,
reflecting the compression of the crust during the mountain-building eventsof the
past. Nowhereisthisdistinctivetopography seen better thanin the Valley and
Ridgeregion of Pennsylvaniaand Maryland (Figure5.6). The Greet Valley runs
lengthwisethrough thewhol eregion, defining the eastern edge of the Valley and
Ridge province. Theridgesof the Blue Ridge, Reading Prong, Hudson High-
lands, Berkshiresand Green M ountains, made of resistant Precambrian gneiss,

Taconic Mountains i -
Champlain [raconic Mounta form the spine of the Appa
lachian Mountains. The

Taconic Mountains, made of

stacked dlicesof Cambrian
and Ordovician-agerock,
stretch acrossthe north-
south border between New
York and Vermont, Massa-
chusettsand Connecticut.
They were pushed westward
totheir present position
during the Taconic mountain-
building period.

Great Valley

Figure 5.6: Generalized topographic regions in the
Appalachian/Piedmont.

Valley and Ridge

TheValley and Ridgeregionisbounded by the Great Valley tothe east
and the Allegheny Plateau of the Inland Basinto thewest (Figure5.7). Tight,
narrow foldsinthelayersof rock fromthefina Alleghanian mountain-building
event, created thelong thinridgesand valleysthroughout the province, with relief
between 300 and 1000 metersor more (Figure5.8). Thesefoldsare much tighter
than the broad bends of the adjacent Allegheny Plateau of theInland Basinregion.
Sandstone and quartzite make up theridges of the Valley and Ridgeregion; more
eadly eroded shale, limestone and dolostonefloor thevalleys. Thevalleysare

The Appalachian Mountains
include many (but not all) ranges
within the Appalachian/Piedmont
region. The term Appalachian
Mountains’ denotes the chain of
mountains that stretch from north
to south parallel to the east coast
that were compressed during the
last two mountain-building
events. The Appalachian Moun-
tains proper include the moun-
tains of New England, and the
Precambrian ridges (with the ex-
ception of the Green Mountains
of Vermont, considered an exten-
sion of the Appalachian Moun-
tains.)

Figure 5.7: Valley and Ridge region
of the Inland Basin.
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One of the great debates concern-
ing the Valley and Ridge region is
the reason for the even heights of
ridge tops in the area over long
distances. Are the ridges all capped
by equally resistant beds? Orwas
the region eroded flat and subse-
quently uplifted, to be eroded to
its present topography by dissect-
ing streams?

7.1 Topograph
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commonly formed from rock layersthat have been folded upward and eroded in
the center; ridgesin theregion often form from rock layersthat have beenfolded
downward, with resistant centers. Thisisknown astopographicinversion,
because onewould expect ridgesto form from upfoldsand valeysto formfrom
downfolds.

Figure 5.8: Topographic map of the Valley and Ridge region of the Appalachian/Piedmont.
Topographic map provided by Topozone.com: http:/www.topozone.com.

Topographic inversions

Common sense would have us believe that more often than not, synclines (U-shape folds) form
valleys and anticlines (A-shape folds) form ridges. However, we often see ‘topographic inver-
sions’, especially in the Appalachian/Piedmont region. Topographic lows (valleys) form from
the structural high (top of an anticline), where the term ‘structure’ refers to the form of the rock
layers. At the top of the anticline, a layer may erode away because of cracks at the top of the fold
caused by bending of the rock. Fracturing at the top of the fold allows increased water penetra-
tion, and topographic highs are subjected to more severe weather. Thus, the less resistant layers
below the eroded top quickly erode away to form a valley. The limbs of the resistant layer,
however, are generally still intact. This leaves two ridges of resistant rock on either side of a
valley floored by softer, less resistant layers. Figuresby). Houghton.
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Normal erosion of a fold. Topographic inversion.
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Water gaps

Generally, streams move along the path of least resistance, carving valleys into the softest, least
resistant rock units following weak layers along structure. The majority of streams and rivers
have cut valleys between pre-existing ridges. There are exceptions, however, in which streams are
constrained to cut through resistant ridges. One of the most spectacular examples is the Delaware
Water Gap. Water gaps are an unusual topographic feature found in the Appalachian/Piedmont,
where the elongate ridges are made of resistant rock and are otherwise generally continuous. The
rivers bisect the ridges in places where the structure of the rock is weak (at faults, folds or changes
in rock type), often cutting across at an angle perpendicular to the ridge. Although the formation
of water gaps is not well understood, it is thought that runoff on opposite sides of a ridge cuts
ravines that drain to their respective sides. As the ravines develop, becoming larger streams, the
headwaters on either side erode further up the ridge. Eventually a notch is formed when the two
headwaters meet and become one stream, flowing through the ridge.

: | o : i A r
Topographic map of the Delaware Water Gap, Pennsylvania. Topographic map provided
by Topozone.com: http://www.topozone.com.

The Great Valley

The Great Valley isadjacent to the Valley and Ridge region extending
from New York asfar south as Georgia(Figure5.9). Floored by Cambrian and
Ordovician limestone and dolostone, thewide valley formsatopographiclow
because of theless-resistant nature of therock. Thelocal namesof the Great

Valley vary throughout the Northeast. InMaryland
theGresat Valey istheHagerstown Valley; in
Pennsylvaniait isthe Cumberland, L ebanonand
LehighValey respectively from south to north.

The Great Valley cutsacrossnorthern New Jersey
and up into New York asthe Hudson Lowlands.
Findly, in Vermont, the Valley isknown asthe
Champlain Lowlands. TheHudsonand Champlain

Figure 5.9: The Great Valley of the ) 1 ands exist because of theweak Cambrian and

Appalachian/Piedmont.
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Interstate 81

Just like the rivers which seek to
erode through the least resistant
layers of rock, early road-builders
chose the path of least resistance.
Interstate 81 is a classic example
of a roadway built in a valley
floored by less resistant rocks, fol-
lowing a prominent geologic fea-
ture of the east coast: the Great
Valley. Rather than build mul-
tiple interstates across the rugged
and resistant Appalachian Moun-
tains, we have one long highway
that runs the length of the Great
Valley.
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Green Mountains

Ordovicianrocksthat linethe Valey, whichwereeasily eroded by glaciers
during themost recent ice age.

Precambrian Ridges
Extending up and down the A ppal achian/Piedmont regionisarigid
spineof Precambrian rock (Figure5.10). The crystalline, metamorphic rock has
Nuabe.s allowed the spineto resist erosion to someextent over thelast several hundred
million years, whilethe overlying younger sedimentary rocks have eroded away.
Theresistant nature of the Precambrian rock isresponsiblefor the mountainous
topography of the Green Mountains, the Berkshires, Hudson and Housatonic

Berkshires
Housatonic Highlands.

Hudson Highlgnds

Reading Prong’
South Mountainr

Catoctin
Mountains

Figure 5.10: Precambrian ridges of

the Appalachian/Piedmont. - Highlands, Reading Prong, Ramapo Mountains, South Mountain and the Catoctin
* Mountains
Mt. Mansfield, the tallest of the - At the southern end of the Precambrian Ridgesregion, Pennsylvania's

Green Mountains, is 1339
meters above sea level.

South M ountain marksthe northern extent of the Blue Ridge physiographic
province. TheBlueRidgerefersto the Precambrian rock making up the spine of
the southern Appal achian M ountainsfrom Pennsylvaniato Georgia. Therocksof
the BlueRidgearebent into alargeupwardfold. Theupward fold hasmany
smdler foldssuperimposed uponit. Thewrinkles causetherolling topography
of much of the mountainous Precambrian Ridgeregion. InMaryland, the
Catoctin Mountainsare part of the Blue Ridgeregionaswell.

Taconic Mountains

The Taconic mountain-building event during the Ordovician created the
modern Taconic Mountainsof the A ppal achian/Piedmont region, located be-

Figure 5.11: The Taconic Mountains . tween New York, Vermont, M assachusetts and Connecticut (Figure5.11). The
of the Appalachian/Piedmont. . Taconicvolcanicisiands, formed over the subduction zoneof the North America
see Geologic History,  *  and Balticaplates, wereonacollision coursewithNorth America. Asthe

p. 7 for more on Taconic .
events.

volcanicidandsdrew nearer to the continent, they pushed ahead of themlikea
bulldozer the Cambrian and Ordovician sedimentary rocks of the seefloor. The
crust continued to compressuntil thevol canicidandswere sutured to the side of
North America. The compression stacked slicesof the seafloor ontop of one
another, likeacollapsed telescope, and pushed the dicesagood distanceto the
west. The Cambrian sedimentary rock resisted erosion, protecting theless-
resistant underlying layersof rock. Today’s Taconic Mountains are asection of
the stacked dicesthat have beenisolated by erosion.
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Piedmont

The Piedmont region abutsthe Triassc Rift Basinsof Pennsylvaniaand
extends south through Maryland to the Coastal Plain boundary (Figure5.12).

Thetopography of the Pledmont isprimarily rolling hills, composed mostly
of metamorphicrock that isuniforminitsresistanceto erosion. Thereforeno
ridgesstand out in particular from differential weathering. Thereareafew notable
exceptions, however, dueto the presence of highly resistant rockssuch asthe
quartzite of Sugarloaf Mountain. Near Baltimore, thereareaseriesof ‘domes
that have Precambrian gneissin themiddle, surrounded by ringsof quartziteand
marble. The Piedmont rocks have been squeezed so tightly and are so complexly
deformed, that the foldshave been overturned and folded, and later eroded to
exposetheresistant Precambrian gneissthat stand out in relief asdomes.

Rift Basins

Two connected rift basins, the Gettysburg and Newark Basins, form
lowlandsin the A ppal achian/Piedmont region (Figure5.13). Thebasinsbegin at
the southeastern tip of New York and continue through New Jersey, Pennsylva
nia, and Maryland. Thebasinsexist becauseof therifting of Pangeaduringthe
Triassicand Jurassic. Asthecontinentstoreapart, cracksinthe crust acted as
fault planesonwhich blocksof crust dipped downwardtoformbasins. The
basinswerefilled with layersof |ess-res stant sedimentary rock aswell layersof
cooling lavaonthe surface, which formed basalt. Occasiondly, themagmadid
not makeit tothesurface. Instead, it squeezed itsway between therock layers
and cooled toform diabase. Over time, thebasinsweretilted and eroded,
exposing theaternating layersof sedimentary andigneousrock. Thelayersof
basalt and diabase arefar moreresistant to erosion than the sedimentary rock, so
they stick out inrelief asridgeswhilethe surrounding sedimentary rock iseroded
away.

The Palisades, along thewest side of the Hudson River inNew York and
New Jersey, areres stant exposures of diabase. The Wachtung M ountains of
New Jersey aretilted remnantsof threebasalticlavaflows. Thebasnremainsa
topographic low today, bounded on the west by the up-faulted Precambrian
Ramapo Mountains.

2

Figure 5.12: The Piedmont region

of the Appalachian/Piedmont.

These domes are not technically
domes, but rather, overturned

+  folds.

-

Figure 5.13: The Triassic Rift Basins

of the Appalachian/Piedmont.

see Geologic History,
p. 16 for more on the
rift basins.
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The Marble Valley
A narrow valley bounded by steep wallsrunsfrom southern Vermont
through western M assachusetts and Connecticut (Figure5.14). Thevalleyis
floored with Cambrian and Ordovician limestone that has been metamorphosed
tomarble. Duetotheless-resistant nature of marble, avalley was scoured out by
weathering and eros on, separating the Green Mountainsfrom the Taconic
Mountains

Figure 5.14: The Marble Valley of the
Appalachian/Piedmont.
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