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THE PHYBI()GRAPHIU FEATURES OF -EkkILAND'

BY CLEVELAND AB]}E‘ JR., WINTHROP NOEMAL AND INDUSTRIAL COL-
LF4GE, ROCK HILL, 8. C.

The State of Maryland extends from, approximately, the ’?'EEB

meridian to west longitude 79° 30’. It thus embracoe within its

boundaries portions of the Atlantic Coastal Plain, the Piedmont
Platean, and the Appalachian Rangea and Platean, the three geo-
logic and goographic provinces of the Atlantic slope of North
America. The state may, therefors, be said to present in ifs own
variad topography, an epitome of the surface featurea of the whole
Atlantic slope. ¢

Of these three provincee, the Piedmont platean is the oldest,
This is shown both by comparing its highly mstamorphossd
crystalline snd sedimentary rocks with the relativoly unaltered
atratn of the other pmvinu_laa, and by the character of its topog-
raphy. From the Piedmont, in early geologic time, wers
obtained the materials which are now found built into the folded
and faulted stratn of the Appslachian regions. From both Pied-
mont and Appalachian districts a great volume of sand, gravel,
olay and boulders, has been washed during the later perieds of
geological time. These materiale are now found forming the
.youngest of Maryland's topographie provinees, namely, the Coastal
Plain. Theae three provinces, with their several subdivisions, are
shown on the accompanying map. (Fig. 1.) In the following
pages the charuoteristios and the development of the chief surface
features of these provinces will be briefly discussed.

THE PIEDMONT PLATEBAU
Topography.—The oldest provinee, the Piedmont platean, is
divided into an sastern and a weatern portion by the crest-line of
the divide beiween those streams which flow emstward by direct
courses into Chesapeake bay and those which flow westward into
the Monocaey. This divide ia a rather flat-topped ridge which

i ;‘l"‘nhpmm' is prblished Ly permission of W. B. Clark, Btate Geologist of Mary-
and.
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rune in a northeasterly direction across the state from the Potomae
to a point beyoud Mason and Ddizon's line. It has an average
alevation of nine hundred feet, rising gradually from its southern -
and, where it has an elevation of about six hundred feet to a max-
imum of nearly one thousand feet near the northern boundary of
the state.

FIG. & THE PATAPSCO VALLEY IN THE PIENMONT PLATEAT,
BALTIMORE Cip®

From this divide, called Parr's Ridge, the general surface of
the eastern division of the Piedmont slopes gently southeastward
to an olevation of about six hundred feet at ite eastern boundary
where it seems to pass beneath the weatern fringe of Coastal Plain
sediments. 'The general appearance of this portion of the Plateau
ia that of a gonily rolling plain traversed from northwest to south-
east by a few broad, shallow valleys. Near ita eastern limit a few
hills and ridges are seen to rise very slightly above the general

* Illpatrations in this article are furnished thru the conrtesy of the Maryland Geo-
togicn] Survey.
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surface, On locking closer if is seen that the streams have cut
drenches or porges below the general upland surface. Theae
gorges increase in depth as they proceed eastward, and at the same
time their channel profiles change from the normal concave-up-
ward type to the less usual convex-upward type. In the excel-
lent view of one of these stream valleys, forming Fig. 2, the fore-
ground illustrates the character of the valley slopes as they lead
down to thenarrow flood plain over which the stream is now fow-
ing. In the background the crests of the rounded hills neigh-
boring the stream, together with other more distant elevations, are
seen fo merge into the even and almost level horizon line, which
is characteristic of any general landscape view in this distriet.

Beveral of the smaller streams of the eastern Piedmont oceupy
valloya which do not belong, strictly speaking, to the tree-like
branching system of most of the streams. These sireams nre found
to be located along bends of soluble limeatone whose directions are
at variance with the siream.branching usually found here.
Deposite of Coastal Plain sediments have besn found in these
peculiar, subsequent valloys, whose age is thersfore fixed as inter-
mediate between the date of formation of the genernl upland and
that of the earlier Coastal Plain deposits.

Turning to that portion of the Piedmont Plateau situated west
of Parr's Ridge, the firet oharscter of generasl importance that
oatohes the eye of the observer is the change in slope of the upland
surface. Instead of declining gradually and uniformly, as does
the eastern upland, to the line of loweat levels, along the Monocacy,
the descent is comparatively rapid for the first portion of the dis-
tance. The reason for this is clear. In the first place the total
change in elevation from the divide to the lowest levels on sither
side ia the same, approximately G(X) feet; but on the esst this
deacent is accomplished only after traversing a horizontal distance
of over forty miles, while on the weet the decline is made within
leaa than half that distance. In the second place, areas of yielding

~brown sandstones and shales which oecupy the central portion of

the western division, have further narrowed the horizontal dis-
tance within which the decline takes place by extending the low
levels found near the Monocacy, for several miles foward the
divide.

The streams which flow westward across the more steeply
sloping porifon of the plateau are characterized, for a short
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distance from the ridge, by somewhat narrower valleys than
are found belonging to the enatward flowing streams. These val-
leys widen rapidly, however, as they approach and enter the sand-
stone areas adjacent to the Monocrey, At the same time the
general surface of the platean loses ita steeper slops. It becomes
almost horizontal for a distance of about eight miles, maintaining
an average elevation of 500 feot above sea-level. Then the surface
doclines rapidly to & lower level of 450 faet where a broad terrace
may generally ba traced out. Along the present entrenched
channel of the Monocacy runs a second and narrower terrace at a
level of about 350 feet. Both the terraces and the general upland
surfrce rise gently as they extend northward, and all are now more
or less dissscted by stream channels cuiting across them down
to the Monocacy. The channel profiles of all the streams of this
district show the normal coneave-upward slopes produced by
uninterrupted stream prowih. The grades, however, are much
steepar near the heads of the streams referred fo, than they are
nt corresponding points in the channpels of the eastern division
streams.

The HRocks and Structure.—The rocks of the Piedmont
plateau provinee include fragmonisl and igneous rocks, in both
metamorphosed and non-metamorphosed conditions. The eastern
division is largely composed of sltersd igneous rocks which have
pinchod in with them bands of phyllite, slate, quartzite and mar-
ble that undoubtedly represent originally stratified rocks. On the
‘west the rocks are largely phyllites, with includod marble and
limestone lenres, upon which unaltered red sandstones, shales, and
limestone were deposited. ‘These sandstones, etc., are now much
faulted.

The dynamical metnmorphism which the present crystalline
rocks have undergoue, has arranged their mineral constituents in
long parallel lines and planes which bear no necessary relation to
the stratification planes of the originally elastic rocks. From the
enst and the west the foliation planes dip steeply down towards an
axial line. This line, called the axis of foliation., crosses the
Potomao near Great Falls, proceeds northward past Gaithers-
berg and Westminster and on into Peungylvania. On the western
side the strike of the foliation and of the infolded marble lenses is
northward, parallel with the axis. On the east after keepinga
northeastward course as far north as Westminster, the foliation of
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the gneisa and ita infolded bands of marble, quartzite, eto,, makea
u sudden turn to the east, follows the new direction for some miles,
then again turns northeastward,

Relation of Topography to Struclure.—The relation between
topographic forms and goologic structure is not a close one in this
provifice. All the largor stroame, including the Monooacy except
for a short distance, seem to have located their courses quite inde-
pendently of the arrangement of the bunds of yielding and resist-
ant rooks desoribed above. This foature is more strikingly
illustrated in the eastern division where the Gunpowder, Patuxent
and Patapeco rivers are the beat examples. In the western divi-
gion the Monocacy shows some independence of yislding nnd of
resistant rocke in portions of its course below Frederick, while
many of its tribotaries from the east are quite indifferont to the
foliation and the varistions in the phyllites which they crdes.

The general indifforonce to structure shown by the courses of
the Piedmont atreams, coupled with their peculiarly chnmeteristic
tree like branching patierns have led to the conclusion that the
streams did not originate upon the platesn surface as now exposed.
Their characters indicate that they developed their present pat-
terna when flowing-acroes an almost smooth and gently sloping
surface such as would bolong to a scriea of nearly horizontal
marine bedz doposited across the beveled edges of the present
eroded crystallines of the eastern division. On the west the cov-
ering on which suoh courses could have boon developed seems to
have been the now partially removed and much faulted red sand:
gtones of the Newark formation. Oun the eagt the cover wus prob-
ably formed by & westward extension of theo deposits of the Coastal
Plain.

The streame have cut their channels down thru these cover-
ings and into the formerly buried orystalline rocks, then forming
the foundations. The streams were thus able to so fix their
courses in the crystallines that subsequent elevation and erosion,
resulting in rather widespread removal of portions of the cover,
have bat served to confirm them the more in their discordant posi-
tions. The majority of the present stream courses of the Pied-
mont are thus seen to be at variance with the existing rock
arrangement or structure because they have beon inherited from
courses developed when those structures were quite hidden beneath
a blanket of younger sedimenta.



