Topography

Topography of the Northeastern US:
a brief review

Doesyour region haverolling hills? Mountainousareas? Flat land where
you never haveto bike up ahill? Topography isthe changein elevation over an

area. Thetopography of the Northeast isintimately tied to weathering and
erosional forces, and thetype and structure of the underlying bedrock.

Weathering includes both mechanical and chemical processesthat - Weathering is the break down of
, . , : . rocks; erosion is the transport of
break downarock. Wind andwater inal forms, including streams, the ocean, L weathered materials.

andice, areal mediaby which physical weathering and erosion occur.
Streamsare constantly trying to erodetheir way down through bedrock to sea
level, creating valleysinthe process. With sufficient time, streamscan cut
deeply and develop wideflat floodplainson thevalley floor.

The pounding action of ocean waves on the coastline contributesto the
erosion of coastal rocks and sediments. |ce playsamajor roleintheweather-
ing and erosion of the Northeast |andscape because of the frequent episodes of
freezing and thawing in temperatelatitudes. Onasmall scale, aswater ,

. see Glaciers, p.60
trapped infractureswithin therock freezesand thaws, thefractureswiden . for more on
further and further. Thisalonecaninducesignificant bresk downof largerock - fr;faz ;;22;
bodies. Onalarger scae, iceintheform of glaciersin mountain valleysand
continental ice sheets can reshapethe surface of acontinent.

Working in conjunctionwith mechanica weathering, chemical westher-
ing also helpsto break down rocks. Some minerasof igneous and metamor-
phic rocksthat areformed at high temperaturesand pressures, far below the
surface of the Earth, become unstable when they are exposed at the surface
wherethetemperature and pressure are considerably lower, especialy in
contact withwater. Unstablemineralsare altered to morestableminerals,
whichinthe processresultsin the breakup of rock. Weak acids, such as
carbonic acid found in rainwater, promotethe disintegration of certain typesof
rocks. Limestone and marble may berapidly broken down chemically as
carbonic acid reactswith the carbonate mineral composition of theserocks,
forming cavitiesand cavernsintherock. Other sedimentary rocksheld to-
gether by carbonate cement area so particularly senstive.

Rock typeat the surface has an important i nfluence on thetopography
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Recrystallization refers to the
change in mineral crystals that
make up rocks. When rocks are
metamorphosed, recrystallization
often occurs as the pressure allows
crystals to grow larger into a
tighter, interlocking arrangement.

Topography

of aregion. Certainrocksareableto resist weathering and erosion moreeasily
than others; resistant rocksthat overlieweaker layersact ascapsand form
ridges. Theinland ocean basinsof the Ordovician Taconic and the Devonian
Acadian mountain-building events coll ected and preserved sedimentsthat became
sedimentary rocks. Sedimentary rocksweather and erode differently than
crystaline, generally harder igneous and metamorphic rocksthat are more com-
mon inthe Exotic Terraneand A ppal achian/Piedmont region. Silica-richigneous
rockshaveacrystalline nature and mineral compositionthat res stsweethering far
better than the cemented grains of asedimentary rock. The metamorphic equiva-
lentsof sedimentary and igneousrocksare often moreresstant dueto recrystal-
lization. However, there are exceptions, such asschist, which ismuch weaker
than its pre-metamorphism limestone or sandstone state. Theunconsolidated
sedimentsof the Coastal Plain region, which are not even yet considered rocks,
aretheleast resstant to erosion. The Coastal Plain sedimentshavelittle cement,
compaction, or interlocking crystalsto stand up to the effects of wind, oxygen,
and water.

Theunderlying structure of therock layersalso playsanimportant rolein
thetopography at the surface. Sedimentary rocksareoriginally depositedinflat-
lying layerson top of each other. Movement of the plates createsstressand
tensonwithinthe crust, especidly at plate boundaries, which often deformtheflat
layersby folding, faulting, intruding or overturning. Thesetermsarecollectively
used to describerock structure and can be used to interpret what forceshave
affected rocksinthepast. Thefolding of horizontal rock bedsfollowed by
erosionand uplift exposelayersof rock to the surface. Faulting likewiseexposes
layersat the surfaceto erosion, due to movement and tilting of blocksof crust
alongthefault plane. Tilted rocksexposeunderlying layers. Resistant layersstick
out and remain asridges, while surrounding layersof lessresistant rock erode
away.

Theglacia icesheet of themost recent ice age covered part of theregion,
leavingits mark onthetopography of the Northeast. Glacierscarved away at
theland' ssurface asthey advanced generally southward, creating many classic
glacial U-shaped valleysand characteristic glacial depositional festuressuch as
drumlinsand moraines. Mountainswere scul pted, |eaving high peaksand bowl-
likecirques. Astheicesheet melted, other characteristic glacial featureswereleft
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behind to mark itsformer presence, including glacid lakesand eskers.
. . see Glaciers,
Just aswewere ableto make senseof thetypeof rocksinanareaby — + 60, for more on

knowing the geologic history of theregion, we are ableto make sense of the : the SC(’;‘;’;;?Z. t‘;”ofjf
topography of the Northeast based on the rocks and structuresresulting from . glaciers.

past geologic events.

Topography of the Inland Basin
Region 1

Thelnland Basin hasthreemaintopographic divisions: theAllegheny -

Plateau, the Adirondacks and the Lowlands (Figure5.1). Theexistenceof the ~ « ‘Allegheny” refers to the plateau

o ] . . orfront; Alleghanian’ refers to the
basinitsalf isdueto the downward buckling of the crust at the onset of the - mountain-building event.
Taconic and Acadian mountai n-building events. What makesthelnland Basin
distinct from the other regions of the Northeast arethe structure and nature of
the sedimentary rocksthat fill thebasin. Unlikethe A ppa achian/Piedmont
region or the complexly deformed Exotic Terraneregion, the surfacerocks of
thelnland Basin have been gently tilted and
folded, and werefar enough removed from
themountain-building eventsto havees- .
caped being metamorphosed. The exception ;Sf Egilgsénpﬁ
tothispatternisthe Adirondack region, : rocks of the
where upliftindependent of the Paleozoic Adir‘r’:gdiﬁf
mountai n-building eventsraised bedrock
metamorphosed during thelate Precambrian
tothe surface aserosion removed the

overlying Inland Basin sedimentary layers.

St. Lawrence Lowlands

Erie-Ontario Lowlands

Figure 5.1: Generalized topographic
divisions of the Inland Basin.

Allegheny Plateau

The Allegheny Plateau dominatesmuch of thelnland Basinregion,
extending from the southerntier of New York through Pennsylvaniaand
Marylandto Alabama (Figure5.1). Thelayersof rock within the plateau have
been only gently folded andtilted dightly to the south during thefinal mountain-
building event during the Permian. A drivethroughthe Allegheny Plateau
region revealsalandscape contrary to the common concept of aplateau asan

ﬁ‘ The Paleontological Research Institution 109



