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Geolegy of the Sreat Falls Park Ares,
Fairfax County, Virginia
By

Paul ¥, Johnston

The srest Falls of the Poromac River are about & miles
sbove the District of Columbtia line, in the Fiegmont physiograghic
province., The river flows through 2 wooded valley and drops about
100 feet over rapids and falls in the 5 miles between Walkers
fsland and Vaso Island. Above the falis fthe river gorje is nearly
half a mile wice &t the bottam; below the falls the river is confined
to & narrow channel not more than 150 feet wide in places,

The cocurse of the river as well as that of the tributary
streams is largely controlted by the structure of the underliying
bedrock, A former chanvel of the Potomac, having a bottom altfitude
of 150 feet, some 80 feet above that of the oresent riverbed, bDypasses
the falls on the Virginia side of the river, This old channel, which
is about 500 feet wide leaves the gorge 'ust above the falls and
reenters it about | 1/2 miles farther downstream, An elongate ridge,
trending southeastward, separates the river from the high abandoned
channel, The ridge, which has an altitude of 200 feet, is capped by

a terrace deposit made up of large rounded boulders as much as 6 to 8



feet in diameter. lhese bLoulders are derived from the Triassic rock
units that crop out 6 miles upstream, near the Loudon County |ine and
reyond,

Bedrock in the Sreat Falls ares is st own on the #feclogic

s
map of virginia (192&) as the Wissahickan and for many years it was
presumed fto be_Erecahbrian. However, later investigations seem to
indicate that the rocks in the ireat Falls arca should be assigned
to the Feters Creek ouartzite and that at least some of the rocks in
the Fieamont are younger than Precamhrian, possibly Ordovician,
Althouoh many of the rocks appear to be of sedimentary crigin they
have been so thoroughly altered that ary fossils that might have
existed have been destroyedy thus their exact age cannot be determined
from available nata.

The geclogic history of the area begins with the deposition
of the sedimentary rocks,., Basaitic rocks eitrer altarnated with the
sedimer tary rocks as lava flows or were intruded into the sedimentary
rocks after they became corsolidated., Probatly most of the basic
rocks in the series are intrusives, alftho.gh some moy be alrered flows,
Cosrse-grained, light-colored granific rocks were intruded at apout the
syme time or perhaps scmewhat |ater, Then followed & period of mountain=
building activity which compressed the rorks info closed folds, Shearing,

cerushing, and faulting arcompanied rthese movements, and the rocks were

strongly altered, Still later anather cycle of intrusion tcok place,
this time of acidic magmas which produced the younger granites =ri the
associated aplite dikes (li“ht-cclered, fine-grained rock) and quartz



veins, Henewed earth movements, less intense than the preceding ones,
coused some shearing in the younger granites and quartz veins as wel|
es In the oider rocks.

During the rmany millions of years since the earliest sedimentary
rocks were laid down, hut principalily during the periods of eartk movement,
all the rocks have been altered--the sandstones to quartfzites, gneisses,
and schists, the shales to slates anc schists, and the basic rocks to
metabasalt, chlorite schist, rnl; sehist, and amphibolite, Gneiss, schist,
and slate are strongly banded rocks which show the effects of the extreme
pressures to which they have been sub jected.

Most of these rock types are represented in the (mmediate
vicinity of Great Falls, Exposed aslong the river bluff are mica and
quartz schist and prominent interbedded cquartzite, mostly rather ddrk
in colore Intrusive intoc these metarorptic rocks are smal| bodies of
medium= to cosrse~grained |ight-colored granitic acidic rocks and
contrasting cdark-gray fo tlack fine-qrained basic rocks. These intrusives
are in the fcrm of sma!l Cikes, sills, and irregular masses,

Generally the guertzite ang schist strike (trend; between true
north and N. 18° E. and dip steeply to the southeast. As a rule the
bedding and the schistosity, or banding, of the rocks appear to be
parailel, although locslly the schists are highly ccntorted.

A prominent set of joints--tension fractures--cuts the rocks
in the vicinity of the fells nearly 8t right angles to the schistosity.
These joints trend M. 70° to 80° W. and have steep to wvertical cips.

The boulders forming the terrace on the top of the elongate

ridge are clearly cerived from formations of Triassic age and were



carried downstream by the ancestral Potomsc River. These rocks are
mainiy sandstones and conglomerates, some of which show signs of baking
by intrusive diabase, boulders of which also are present (n the ferrace
deposits.

The river gorge and bordering bluffs have been scoured by the
gction of the water with its load of sediment, and the rock exposed is
rather fresh and unweathered, Farther back, away from the river,
wenthering products have been accumulating for many thousands of years
and the fresh rock s concealed under great thicknesses of soll and
weathered rock, in sone places as much as |50 feet deep. Deep weathering
is characteristic of the Piedmont, and it is difficult to recognize the
different rock types by the soils derived from tham, For this reason
the valleys of the ma jor streems are the best pleces to study the racks

of tha Piecmont ™
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