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Abstract

Nat u ral Bridge, Vir ginia is a strik ing geo logic struc -
ture, and this pa per pres ents a model for its de vel -
op ment within a young earth frame work. A brief
re view of uniformitarian con jec tures for the or i gin

of the bridge is given. The lat ter em ploy ero sion by
flu vial pro cesses over long pe ri ods whereas the
creationist model re quires ero sion by a large vol -
ume of wa ter in a short time span.

Introduction

The Nat u ral Bridge of Vir ginia is an im -
pres sive arch (Fig ure 1) lo cated in
Rockbridge County, Vir ginia (Fig ure
2). It is eas ily ac ces si ble be ing two miles
from In ter state 81 or 14 miles south west
of Lexington, Vir ginia along U. S. High -
way 11, which crosses the top of the nat -
u ral struc ture. The arch has a thick ness
of 37 ft. on one side and 45 ft. on the
other with a length of around 90 ft. The
top of the arch is about 200 ft. above Ce -
dar Creek which flows un der neath the
bridge (Spencer, 1964, p. 3; 1968, p. 3;
1985, p. 4; Thornburg, 1965, p. 123).
Vis i tors can at tend an awe-in spir ing eve -
ning pro gram view ing the bridge il lu mi -
nated by var i ous light ing ef fects with a
back ground of mu sic while the Genesis
Creation account is recited.

History

The ini tials G. W. have been carved on
the wall of the bridge at about 23 ft.
above wa ter level. These ini tials are be -
lieved to have been placed there by
George Wash ing ton in 1750 when he
was a sur veyor. Two stone mark ers en -
graved with Wash ing ton’s ini tials and
the sur veyor’s cross have been found
nearby. On July 5, 1774, 157 acres of
land on which the bridge is lo cated was
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Fig ure 1. Nat u ral Bridge, Vir ginia. Peo ple walk ing un der the arch can be used 
as a scale to judge the im men sity of the arch. Note that the strata are hor i zon -
tal.



trans ferred by King George III of Eng land to Thomas Jef -
fer son for 20 shil lings. Jef fer son re ferred to the fea ture as
“the most sub lime of Na ture’s work” (Wright, 1936, p. 54). 
The bridge is still pri vately owned with a ho tel, din ing
room, vis i tor cen ter, gift shop, and wax mu seum and fac -
tory on site with Nat u ral Bridge Caverns close-by.

Geologic Setting of the
Natural Bridge Region

Nat u ral Bridge is lo cated in the cen tral part of the Great
Val ley of Vir ginia which is floored by sed i men tary rocks
pre dom i nately lime stones, dolomites and shales (Spencer, 
1985, p. 37). This re gion in cludes sec tions of the Blue
Ridge and Val ley and Ridge phys io graphic prov inces
(Spencer, 1964, p. 1). The bridge con sists of dolomites and 
lime stones of the Or do vi cian Beekmantown and Chepul -
tepec For ma tions (Spencer, 1968, p. 3). See Ta ble I for a
brief de scrip tion of the li thol ogy of these formations.

The Great Val ley of Vir ginia is con sid ered “...one of the 
ma jor karst re gions of the United States” (Thornburg,
1965, p. 120). Sev eral cav erns are found in the Shenan -
doah Val ley of Vir ginia and Nat u ral Bridge Cav erns are
ad ja cent to Nat u ral Bridge. Other karst fea tures found in
the re gion are sink holes, nat u ral tun nels, and sink ing
creeks (un der ground streams). 

Also as noted by Erikson (2001, p. 199):
In lime stone ter rain nat u ral bridges are cre ated in

tun nels ex ca vated by ground wa ter so lu tions, re sult -
ing in a col lapse of the tun nel roof. Nat u ral Bridge in 
Vir ginia... is the most fa mous ex am ple of this type of
bridge in the United States.

Speculations on How
Natural Bridge Formed

Thomas Jef fer son wrote on the de vel op ment of the
bridge in 1785 stat ing that “It is on the as cent of a hill
which seems to have been clo ven through its length by
some great con vul sion” (as quoted in Wright, 1936, p.
54). Later Fran ces W. Gilmer ac com pa nied by Jef fer son
viewed the arch and sug gested that since the struc ture
con sisted of cal cium-con tain ing rocks which readily dis -
solve in wa ter that the bridge is all that re mains of the roof 
of a for mer cave (Gilmer, 1818). He con jec tured that the
wa ters of Ce dar Creek were di verted through frac tures
and joints in the lime stone and dolomites even tu ally
form ing an un der ground pas sage way which was grad u -
ally en larged un til the roof of the nat u ral tun nel col -
lapsed leav ing the pres ent Nat u ral Bridge. As ex pressed
by Cleland (1910, p. 327) when discussing the Natural
Bridge of Virginia:

In bridges of this char ac ter the cav ity which later
pro duced the bridge was formed by wa ter per co lat -
ing through a joint or fis sure athwart [across] the
stream [brack ets added].

All sub se quent uniformitarian dis cus sions of the or i gin
of the struc ture are vari a tions of the Gilmer hy poth e sis and
these ideas will be pre sented briefly in chro no log i cal order.

First, how ever it is not dif fi cult to con vince your self that 
the Gilmer the ory is rea son able. As you pro ceed up Ce dar
Creek from Nat u ral Bridge, you walk along the bot tom of a 
gorge which can be imag ined as once hav ing been a tun -
nel formed by rush ing sub ter ra nean wa ter, the roof of
which col lapsed and was car ried away or dis solved by the
flow ing wa ter. Later the walls of the gorge were mod i fied
by weath er ing (Fig ure 3). As you stroll be side Ce dar Creek 
you hear rush ing wa ter in one of the ledges. This sound
caused work men to blast a hole in the ledge around 1812
(Spencer, 1985, p. 4) re veal ing a stream, called Lost River
(Fig ure 4), flow ing through fis sures in side the rock. Ob -
serv ing a nar row gorge and an un der ground stream above
the bridge makes it easy to believe the Gilmer concept!

The strata at the bridge are al most hor i zon tal (Fig ure 1)
whereas the lay ers of lime stone in and along Ce dar Creek
are in clined to ward the bridge both up stream and down -
stream (Fig ure 5). Thus the bridge is sit u ated at the trough
of a down ward fold in the strata (i.e., a syncline).
Ashburner (1885) sug gested that the bridge is a rem nant of
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For ma tion Li thol ogy
Beekmantown Light to me dium gray do lo mite con-

taining float ing sand grains, interbedded
with gray to dark blue lime stones with
chert beds

Chapultepec Thin bed ded to mas sive gray lime stone
con tain ing lay ers of magnesian lime-
stone and mas sive light gray do lo mite
con tain ing float ing sand grains

Ta ble I. Geo logic For ma tions that Com prise Nat u ral
Bridge (af ter Spencer, 1968, pp. 8, 22, 25)
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Fig ure 2. The lo ca tion of Nat u ral Bridge in Rockbridge
County, Vir ginia.



the top of a cave be cause of its lo ca tion near the cen ter of a
gently dip ping syncline, wa ter would not pen e trate and
dis solve this por tion of the strata as rap idly as it would the
con cave lay ers above and below the bridge.

Walcott (1893) of fered a re vised model that was more
de tailed and some what dif fer ent from the Gilmer con -
cept. Walcott pro posed that Ce dar Creek deep ened the
gorge (re ju ve na tion) from the the James River (Fig ure 6)
to a point be low the pres ent level of the top of the bridge
where a wa ter fall ex isted. Around the same time Ce dar
Creek de vel oped a sub ter ra nean pas sage in the lime stone 
strata up stream. This tun nel grad u ally en larged un til all
of the wa ter of the creek flowed through it leaving the
bridge.

Malott and Shrock (1930) pro posed an other ap proach
to bridge de vel op ment. The wa ter in Ce dar Creek once
flowed into Cas cade Creek (Fig ure 6). Ce dar Creek took
a sharp turn about 0.25 mile above the pres ent bridge
along a me an der spur to con nect with Cas cade Creek. At
this sharp bend the wa ter of Ce dar Creek be gan to cut an
un der ground pas sage into the spur. Ce dar Creek formed
the sub ter ra nean pas sage while a gorge was de vel op ing
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Fig ure 3. Steep-sided wall of gorge up stream of Nat u ral
Bridge, Vir ginia.

Fig ure 4. Lost River was re vealed when a sec tion of rock
ledge was blasted away so that the stream could be ob -
served. Lost River even tu ally emp ties into Ce dar Creek.
It is not known where the source of the stream orig i nates.

Fig ure 5. Gently dip ping lime stone lay ers in Ce dar
Creek up stream from Nat u ral Bridge, Vir ginia.
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Fig ure 6. Re gional drain age pat tern around Nat u ral
Bridge, Vir ginia (af ter Spencer, 1968, p. 5). The var i ous
el e va tions are noted in feet at cer tain lo ca tions. Nat u ral
Bridge is at 1046 feet. 



on the lower side of the spur by sim i lar pro cesses. The
tun nel roof col lapsed along the un der ground route ex -
cept where the roof con tained mas sive lime stone and do -
lo mite leav ing the bridge. This “cut ting off” of stream
me an ders form ing nat u ral bridges had been dis cussed
ear lier by Cleland (1910, pp. 314–321) by a pro cess he
called per fo ra tion of the neck of an in cised me an der. The 
Malott-Shrock model how ever in volves the de vel op ment
of a lon ger pas sage way than would be re quired to cut off a 
me an der neck. Also there is a height dif fer ence be tween
the upper and lower portions of the meander that Cedar
Creek breached.

Wood ward (1936) and Wright (1936) pre sented sep a -
rate, but sim i lar stream pi racy mod els lead ing to even tual
bridge for ma tion. Wright’s ideas have been called the sink-
pi racy model, whereas the Wood ward con cept in volves
the “an ces tral” wa ters of Ce dar Creek, Cas cade Creek and
Poague Run (Fig ure 6). This stream di ver sion scheme in -
creases the vol ume of wa ter avail able to form an under -
ground tunnel.

Most of the pre vi ous uniformitarian pro pos als em ploy
the mas sively bed ded strata at the bridge to ex plain why the 
roof of a sub ter ra nean pas sage re mains at that point. Mon -
ey maker (1948) ob served from his stud ies in the Ten nes -
see Val ley that ex ten sively jointed lime stones were more
cav ern ous than less jointed lime stones a few miles away.
Like wise all of the uniformitarian pro pos als for the de vel -
op ment of Nat u ral Bridge, Vir ginia fea ture ero sion and
dis so lu tion of dolomites and lime stones by flu vial pro -
cesses acting over long periods of time.

Introductory Flood-Young Earth Model
for Bridge Development

It is as sumed that the de po si tion of the re gional lime stones
and dolomites oc curred dur ing the Flood. It is as sumed
also that these cal cium-con tain ing sed i men tary de pos its
would have set ini tially sim i lar to the set ting of port land ce -
ment (Wil liams and Herdklotz, 1977, pp. 197–198). Since 
the newly de pos ited strata were un der wa ter, the sed i ments
would be wa ter-laden and would need time un der sub -
aerial con di tions to dewater which would cause them to
further harden.

As the Flood be gan to re treat from the re gion, so lu tion
and ero sion of the re cently de pos ited lime stones and dolo -
mites could have formed a phreatic tube (un der wa ter so lu -
tion cav ity) [Wil liams and Herdklotz, 1977, pp. 193, 197–
198; 1978, p. 88] along the synclinal fold as wa ter eas ily
pen e trated the slop ing lay ers of lime stone. Even tu ally the
de creas ing Flood wa ter level would be close to the top of
the ridge. The phreatic tube would be come a pref er en tial
flow path for the re treat ing wa ter with the up per open ing

of the tube act ing like a sink hole. If this cir cum stance de -
vel oped, the ex it ing wa ter would cease to erode or dis solve
the up per ridge sur face leav ing an arch in tact. The gorge
would form rap idly “up stream” and “down stream” as the
wa ter flow through it would cause the roof to col lapse with
the de bris be ing swept away by the rapid wa ter flow. Wa ter
would fun nel through and un der the arch of the bridge
where the mas sive limestone at that location would resist
extensive widening.

The ma jor ero sional pro cess at this phase would be
downcutting as gorge de vel op ment would fol low the ever
de creas ing wa ter level to ward the “an ces tral” James River,
likely a ma jor Flood re treat chan nel (See Froede, 1994, p.
192 [Fig ure 7] for a min ia ture nat u ral bridge formed in
Geor gia by sim i lar pro cesses as I have de scribed.) The ex -
posed sed i ments would be gin to dewater and likely cliff
sap ping (Aus tin, 1994; Froede, 1996) would oc cur along
the gorge wid en ing it in places with the de bris be ing
washed away or dis solved in the rap idly-flow ing wa ter. The 
re gional drain age pat tern ob served at the pres ent time
even tu ally would be es tab lished with the underfit Ce dar
Creek flow ing be neath the bridge. This view of the de vel -
op ment of Nat u ral Bridge, Vir ginia de pends upon con sid -
er able avail able wa ter (Flood con di tions) al low ing the
struc ture to be formed in a short pe riod of time. The en tire
ero sional pro cess could have be gun in the late phases of
the Flood and continued possibly into the post Flood
period.

Appendix: Geomorphic Models

My sug gested model for bridge and can yon (gorge) de vel -
op ment is one of many pos si bil i ties that could be sug -
gested. The model ap peals to the karst fea tures in the
re gion. The pos si bil ity of can yon for ma tion in lime stones
in Trans-Pecos, Texas has been dis cussed pre vi ously (the
lower por tion of Santa Elena Can yon, Big Bend Na tional
Park [Wil liams and Howe, 1996]) and Contrabando Can -
yon (Wil liams, 1997) by pro cesses of cave de vel op ment
and roof col lapse. All mod els such as these are sub ject to
re vi sion or en tirely dif fer ent con jec tures could be offered
for canyon and bridge formation.

Re cently Mi chael Oard (2001a; b) pro posed an all-
en com pass ing geomorphic model for the for ma tion of
can yons, wa ter gaps, ped i ments, etc. in re la tion to the
Flood. He did not in clude nat u ral bridges or karst fea -
tures in his model. Gen eral mod els of ten ig nore lo cal
geo morphic fea tures in var i ous re gions. Hope fully Oard 
will in te grate other geomorphic struc tures into his
model in the fu ture. It would be worth the ef fort and I
would en joy read ing the ex ten sion of his postulations
into other regions.
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