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Abstract

A model for the de vel op ment of Nat u ral Tun nel,
Vir ginia within a young-earth frame work is pre -
sented. A brief re view of con jec tures of fered to date

on the or i gin of the tun nel is given. The creationist
model em ploys the ac tion of re treat ing Floodwater
on car bon ate strata to form the tunnel.

Introduction

Pre vi ously I dis cussed how a karst fea ture (Nat u ral Bridge)
in the Com mon wealth of Vir ginia could have formed as -
sum ing a young earth-Flood model (Wil liams, 2002). This 
trea tise cov ers the or i gin of an other karst fea ture in Vir -
ginia—Nat u ral Tun nel. It is lo cated in Scott County near
the towns of Clinchport and Duffield in the south west ern
cor ner of Vir ginia (Fig ure 1). The tun nel is a part of Nat u -
ral Tun nel State Park, a short dis tance east of U. S. High -
way 23.

History of Natural Tunnel

Dan iel Boone may have been one of the first ex plor ers to
see the tun nel. Likely it was well-known to lo cal In di ans
and hunt ers prior to that time (Nat u ral Tun nel State Park
Trail Guide). The arch was named Nat u ral Tun nel by Lt.
Col. Ste phen H. Long when he ex plored the site in 1831
(Vir ginia De part ment of Con ser va tion and Rec re ation). In 
1880 an en gi neer, J. H. McCue, found the tun nel while
sur vey ing a route for the South At lan tic and Ohio Rail road 
(Waltham, 1988, p. 11). Around that time Wil liam
Jennings Bryan, the fa mous or a tor and states man, de clared 
the tun nel to be the eighth won der of the world (Nat u ral
Tun nel State Park Trail Guide). The South At lan tic and
Ohio laid tracks through the tun nel in 1890. Later the
South ern Rail road ac quired the tracks and started pas sen -
ger service calling it the Natural Tunnel Line.

When large coal de pos its were dis cov ered in the re gion, 
trains be gan haul ing the min eral through the tun nel and
these op er a tions con tinue to day even though pas sen ger
ser vice was dis con tin ued (Vir ginia De part ment of Con ser -
va tion and Recreation). 

The Com mon wealth of Vir ginia ac quired the tun -
nel and 100 sur round ing acres in 1967 from the Nat u -
ral Tun nel Chasm and Cav erns Corp. to es tab lish
Nat u ral Tun nel State Park. Ap prox i mately 750 acres
were later ac quired, and the Park opened in 1971.
(Vir ginia Dept. of Con ser va tion and Recreation).

Geologic Setting of the
Natural Tunnel Region 

Nat u ral Tun nel is lo cated in the Ap pa la chian Val ley (the
por tion of which in Vir ginia is of ten called the Great Val -
ley of Vir ginia). “The Ap pa la chian Val ley is a sub di vi sion
of a larger re gion called the Ap pa la chian High lands...”
(Butts, 1973, p. 5). Nat u ral Tun nel (Fig ures 2 and 3) lies in 
the Val ley and Ridge Phys io graphic Prov ince, “...a re gion
char ac ter ized by long, par al lel ridges sep a rated by nar row,
deep val leys” (Milici, 1990, p. 17). The tun nel is a large so -
lu tion arch cut into the Cam brian-Or do vi cian Knox
Group dolostones and lime stones (Brent, 1963, p. 18;
Coo per, 1945, pp. 189–191; Milici, 1990, p. 19). Nat u ral
Tun nel is in cised into Pur chase Ridge (Fig ure 4), a ma jor
top o graphic fea ture com posed of synclinal do lo mite es -
carp ments “ori ented NE-SW in line with the Appalachian
structural trend” (Waltham, 1988, p. 11).
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Fig ure 1. The lo ca tion of Nat u ral Tun nel in Scott Coun -
ty, Vir ginia.



Underfit Stock Creek and the Nor folk-South ern Rail -
road (Fig ures 2 and 3) pass through the tun nel. The di -
men sions of the tun nel are: length of 900 ft., width of 130
ft., and height of 75 ft. above Stock Creek which is in the
Clinch River sys tem. The thick ness of the arch is 200 ft.
with one large cir cu lar dome in the roof (Dietrich, 1990,
p. 112; Webb, 1988, p. 23). Be yond the south por tal of the
tun nel is a spec tac u lar am phi the ater (Fig ures 5 and 6) at
the head of a gorge that is ap prox i mately 700 ft. deep
(Wood ward, 1936, p. 611; Webb, 1988, p. 23).

Speculations on the Formation
of Natural Tunnel

Wood ward (1936) pos tu lated that in the past a higher al ti -
tude trib u tary of the North Fork of the Clinch River flowed
some what par al lel to the Clinch River (Fig ure 7a). An ac -
tive smaller trib u tary of the Clinch be gan to erode head -
ward to ward the higher level stream (Fig ure 7b). About the
same time, a sink de vel oped in the up per stream di vert ing
some of the flow into an un der ground chan nel which even -
tu ally joined the headward grow ing trib u tary (Fig ure 7c).
The sink con tin ued to en large, cap tur ing all of the flow
from the up per reaches of the high-level trib u tary form ing
Stock Creek. The wa ter flow ing in the phreatic tube eroded
and dis solved the walls un til the roof of the un der ground
pas sage col lapsed ex cept at Nat u ral Tun nel (Fig ure 7d).
The roof re mains at the tun nel be cause it is sit u ated near
the axis of a broad shal low syncline where the do lo mite and
lime stone strata are nearly horizonal re sist ing dis so lu tion
and ero sion. (These horizonal lay ers be ing mas sive and less
jointed have greater struc tural in teg rity than those layers
located farther from the axis of the syncline.)

In pre sent ing an other model of tun nel for ma tion,
Waltham (1988, pp. 13–14) ob served that the Clinch

River and its North Fork flow in the Val ley and Ridge Prov -
ince gen er ally par al lel to the ridges (par al lel to struc tural
con trols). He con jec tured that the head wa ters of an ces tral
Stock Creek drained into the North Fork. A trib u tary of the 
Clinch River eroded headward into Pur chase Ridge and
cap tured the head of the North Fork to form Stock Creek.
The orig i nal route of Stock Creek was slightly west of the
pres ent lo ca tion of Nat u ral Tun nel. A sink de vel oped
along the route of Stock Creek caus ing the un der ground
cap ture of this flow. The wa ter then leak ing through the
open ing of Natural Tunnel developed a phreatic loop. 

The orig i nal sink into this phreatic loop was very
close to the pres ent north ern en trance of Nat u ral
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Fig ure 2. The south por tal of Nat u ral Tun nel. The Nor -
folk- South ern Rail road tracks are seen to the right. Stock 
Creek is to the left of the tracks. The trace of the Glenita
fault is in the lower left of the tun nel. (Pho to graph taken
in 1989)

Fig ure 3. The north por tal as viewed from the in side of
Nat u ral Tun nel. Stock Creek is seen on the left. This
pho to graph was taken in 1989. Pres ently no vis i tors are
al lowed in the tun nel.

Fig ure 4. Di a gram of Pur chase Ridge/Stock Creek/
Clinch River (af ter Wood ward, 1936) A: Clinch River;
B: North Fork.



Tun nel. The orig i nal re sur gence was a vauclusian
ris ing (ar te sian spring) with a phreatic lift of close to
40m (about 131 ft.) ...and ap pears to have been some
short way down stream of the pres ent cave exit (Wal -
tham, 1988 pp. 13, 14; Pa ren the sis added).

Re gional low er ing of the base level elim i nated the phrea -
tic loop which left the roof of the cave above wa ter level.
The roof of the pres ent tun nel was sta ble but at the site of
the pres ent am phi the ater, the roof was un sta ble and col -
lapsed. As Waltham (1988) noted:

The rock am phi the ater at the exit... al most cer -
tainly formed by col lapse of the cave where it
wrapped round an ex ceed ingly sharp left bend... (p.
14).

Waltham surmized that fail ure of the cave roof oc curred
“a long time ago” and “Stock Creek has since re moved the
break down...” (p. 14) leav ing the steep-walled am phi the -
ater.

Milici (1990) uti lized the fault ing and fold ing that oc -
curred in the vi cin ity of Nat u ral Tun nel to help ex plain
the or i gin of the fea ture. Pre vi ously, Brent had men tioned
that... (1963, p. 1). “...the Rye Cove syncline ...con tains
many small folds and faults.” 

Nat u ral Tun nel ...and the creek that flows
through it, Stock Creek, are aligned along a zone of
struc tural weak ness that oc curs be tween the gently
folded Rye Cove syncline (downfold) on the east and 
the more tightly folded Pur chase Ridge syncline to
the south west (Milici, 1990, pp. 20, 22).

This zone, the Glenita Fault (Fig ure 8), passes be neath
Nat u ral Tun nel. Milici noted that: “Folded and faulted
car bon ate rock may be seen in both the south and north
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Fig ure 5. South por tal am phi the ater as seen from in side
of Nat u ral Tun nel. (Pho to graph taken in 1989)

Fig ure 6. Am phi the ater at south por tal of Nat u ral Tun -
nel. Por tal is on the right of pho to graph. (Pho to graph
taken in 1989)

Fig ure 7. Stages of the Wood ward (1936) model for the
for ma tion of Nat u ral Tun nel.

Fig ure 8. Lo ca tion of Glenita fault in re la tion to Nat u ral 
Tun nel (af ter Milici, 1990, p. 21). 



por tals of the tun nel where the fault passes be neath it” (p.
22) and he stated that the tun nel was formed by the pref er -
en tial so lu tion of the dolomites and lime stones along the
frac tured fault zone “... dur ing the past mil lion years or
more” (p. 20).

An ces tral Stock Creek flowed over the re gion of Nat u ral 
Tun nel State Park about 300 ft. above the level of the pres -
ent creek that passes through the tun nel. A sink de vel oped
near which is to day the north en trance of the tun nel cap -
tur ing the wa ter flow which sub se quently formed a cav ern
by dis so lu tion and ero sion of the dolomites and lime stones 
in its path. This cav ern even tu ally be came Nat u ral Tun -
nel. The lo ca tion of the pres ent am phi the ater may have
been where Stock Creek for merly rose and emerged as a
spring above the vi cin ity of the south por tal. With pro gres -
sive downcutting, Stock Creek in cised a steep-sided val ley
be low the tun nel whereas a broader val ley de vel oped
above the north por tal. The ero sion pro cess was aided by
the pres ence of abra sive par tic u late mat ter in the flow ing
wa ter. The south portal amphitheater developed as a steep-
sided spring.

Why was the roof of the Nat u ral Tun nel pre served dur -
ing the ero sional se quence of events? Milici re lates that:
“At the tun nel, most of the car bon ate strata are
subhorizontal or are only gently dip ping, a re quire ment
for the con struc tion and main te nance of a large, long-
stand ing arch” (p. 26).

Introductory Young Earth-Flood Model
for Tunnel Formation

McQueen (1986) dis cussed the gen eral de vel op ment of
the South ern Ap pa la chians from a young-earth per spec -
tive. Chaffin (1990) ex am ined the fault ing in the South -
west Vir ginia re gion em ploy ing a cat a strophic Flood
view point. Later Wil liams et al. (1994) pre sented a crea -
tionist model for the de vel op ment of a can yon on the Ap -
pa la chian Pla teau. I will use the same approach in this
study.

It is as sumed that the re gional lime stones and dolomites 
were de pos ited dur ing the Flood. It is as sumed also that
these cal cium-con tain ing sed i men tary strata 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 sed i ments would be wa ter-laden, they
would be semirigid. These strata would need time un der
subaerial con di tions to dewater which would cause them
to further harden.

As Floodwater be gan to re treat from the re gion, dis so lu -
tion and ero sion of the newly-de pos ited car bon ates could
have de vel oped a sink par tic u larly along a fault zone. As
wa ter en tered the sink, it even tu ally formed a phreatic tube 
(Wil liams and Herdklotz, 1977, pp. 193, 197–198; 1978,

p. 88). As more wa ter en tered the sink it would en large the
open ing and the un der ground route over time form ing a
cav ern from which Nat u ral Tun nel would de velop. The
downcutting by the wa ter con tain ing abra sive par tic u late
mat ter would have pro duced an un der ground cav ity be -
yond the pres ent length of Nat u ral Tun nel. Dur ing the
same time pe riod, the re treat ing wa ter above the phreatic
tube would dis solve and erode the roof of the cav ern re duc -
ing its thick ness such that the roof would col lapse aid ing in 
the for ma tion of a gorge south of the pres ent tun nel. As
 retreating Floodwater con tin ued to pour through the de -
vel op ing tun nel, it could have ex ited the un der ground pas -
sage ex ert ing con sid er able force on the strata at the south
por tal. With wa ter be ing di rected against the wall at the
south por tal and ex ert ing pres sure over head from the wa ter 
above ground level, the amphitheater likely would have
formed by cliff sapping (Austin, 1994; Froede, 1996).

As the base level dropped, the car bon ate sed i ments
would dewater and harden with time sta bi liz ing the tun nel 
and the gorge be low leav ing hard ened strata on the steep-
sided am phi the ater. The area north of the tun nel would
have suf fered ero sion in a more gen er al ized man ner be ing
sub jected to channelized flow ing wa ter in the nar row val -
ley of the pres ent Stock Creek be tween emerg ing ridges
(cf., Oard, 2001) as the base level con tin ued to de crease.
This flow re sulted in a some what broader valley north of
Natural Tunnel.

Appendix: Geomorphic Models

The sug gested model for tun nel, am phi the ater and lower
gorge de vel op ment is one of many pos si bil i ties that could
be pre sented. This model ap peals to the karst fea tures and
lo cal struc tural ge ol ogy of the re gion. See Wil liams (2002)
for a dis cus sion of the for ma tion of a nat u ral bridge as well
as ref er ences to the de vel op ment of canyons in karst land -
scapes.
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Book Review

Excelsior: Memoir of a Forester by Laurence C. Walker
College of Forestry, Stephen F. Austin State University, USA. 1995, 490 pages, $20

Books on his tory and bi og ra phy should be read in much
greater quan ti ties than works of fic tion, just as, ac cord ing
to cur rent di etary sci ence, fruits, veg e ta bles, and car bo hy -
drates should be con sumed in much greater quan ti ties
than meat, fatty foods, and sweets.  A Chris tian should
know and prac tice “You are what you eat ” and “You are
what you read.”  The mem oir of Dr. Laurence C. Walker
is both his tory and bi og ra phy that chal lenges Chris tians to
honor the Lord Je sus Christ as vo ca tional men tors while
ac tively en gaged in the ad vance of the king dom of God
through Church participation.

Walker was Boy Scout and scout mas ter, for ester and ed u -
ca tor, sol dier and ci vil ian, and lay min is ter and or dained
Pres by te rian pas tor dur ing the last three quar ters of the 20th
cen tury.  Al though his ex ten sive trav els all over the world
were mainly re lated to his pro fes sion as a for ester, he had an
eye to ward plant ing seeds of the gos pel of Je sus Christ.  For
ex am ple, he car ried cop ies of the Bi ble into China and gave 
his per sonal copy of C.S. Lewis’ Mir a cles to a Chi nese man. 

In the pref ace of his mem oir, Walker makes his mo tive
clear, “Who…would have the au dac ity to write about one -
self?  I write… be cause… my friends asked me to.  They’d
heard the tales over cof fee con ver sa tions through the years.”
Early in the book Walker writes, “I trust, dear reader, that
you’ve noted that this chap ter, like oth ers, is re ally about
men tors.”  One such men tor for Walker, when he was a
young boy grow ing up in Wash ing ton D.C. in an un -
churched fam ily no tice ably de void of a pa ter nal in flu ence,
was his scout mas ter, a USDA bot a nist, who in spired his
charges to “do our best to do our duty to God and coun try.”
It was through Walker’s in volve ment in the boy scouts,
which met in a Pres by te rian church build ing, that he be -
came ac quainted with the pas tor and subsequently
responded to invitations to attend services and Bible study.

The con text of the book is the ca reer of a for ester, with -
out heavy tech ni cal jar gon as so ci ated with the pro fes sion,
yet the ti tle re veals the foun da tion upon which Walker
built his ca reer, “Ex cel sior: the higher good.”  Walker




