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Abstract
The Voyager 2 magnetic measurements at Uranus and Neptune have confirmed the predictions of a

creationist theory on the origins of planetary magnetic fields. The unusual tilt and offset of the fields found at
each planet can be explained by a simple extension of creationist ideas. In contrast, Voyager’s magnetic data
makes great problems for evolutionary theories.

Voyager’s Findings
On August 25, 1989, the Voyager 2 spacecraft passed

Neptune and made the first measurements of that
planet’s magnetic field. The Neptunian field is tilted
50° with respect to the rotation axis and offset by 0.4
R (R = Neptune’s radius = 22,700 km) towards the
south pole (Tsurutani, 1989). This is the second oddly
tilted and offset field Voyager has found, the first
being that of Uranus in 1986 (Ness, 1986.).

Neptune’s magnetic dipole moment (a measure of
the strength of the source) turns out to be 0.13 gauss
R3, or 1.5 x 1024 Ampere-meter2 (1 Am2 = 1000 gauss-

3cm ). Again this is similar to the dipole moment of
Uranus. The two planets seem to be fraternal twins;
both have nearly the same radius, mass, and magnetic
features. Like their gigantic brethren, Jupiter and
Saturn, Uranus and Neptune each appear to have an
exterior ocean of gas and fluid surrounding a solid
core. A major difference between the twin planets is
that the rotation axis of Uranus is tilted nearly into its
orbital plane, whereas the direction of Neptune’s rota-
tion axis is more nearly normal. Figure 1 and Table I
show the similarities and differences.

Review of the Creationist Theory
The Voyager measurements confirm a prediction I

made six years ago (Humphreys, 1984) that Neptune’s
magnetic dipole moment would be “of the order of
1 024 J/T” (1 J/T = 1 Am2). Also in 1984 I made a
similar prediction for Uranus, which was similarly
confirmed (Humphreys, 1986b). I made these predic-
tions on the basis of my hypothesis on the origins of
planetary fields, which was that (1) the raw material
of creation was water (based on 2 Peter 3:5, “the
earth was formed out of water and by water”), and
(2) at the instant God created the water molecules,
the spins of the hydrogen nuclei were all pointing in a
particular direction. The tiny magnetic fields of so
many nuclei would add up to a large magnetic field
of the right magnitude. By the ordinary laws of
physics, the nuclear spins would lose their alignment
*D. Russell Humphreys, Ph.D. is a physicist at Sandia National
Laboratories, Box 5800, Div. 1261 Albuquerque, NM 87185. The
Laboratories have not supported this work, and they neither
affirm nor deny its scientific validity.

within seconds, but the magnetic field would pre-
serve itself by starting an electric current circulating
in the core of each planet. By the same laws, the
currents and fields would preserve themselves with
only minor losses as God rapidly transformed the
water into other materials. After that, the currents and
fields would gradually decay over thousands of years
(Barnes, 1971, 1973).

To calculate the original fields by this theory, we
only need to know the masses of the planets, which
have been accurately measured. To calculate the
present-day fields, we need to know the size and
conductivity of the planetary cores, and the age of
the solar system. Using existing models of the cores
(Smoluchowski, 1983) and the tight-chronology Maso-
retic text age of 6000 years (Niessen, 1982), I esti-
mated present magnetic moments of (2 to 6) x 1024

Am2 for Uranus, and similarly for Neptune. However,
because Smoluchowski did not have much data on
which to base his core models for Uranus and Nep-
tune, I widened my prediction to “of the order of 1024

Am2,” by which I meant that the magnetic moments
would be between 1023 and 1025 A m2. Both planets
came within these bounds. If the present field of
either planet had exceeded the maximum original
magnetic moment according to my hypothesis (8.2 x
1025 Am2 for Uranus and 9.7 x 1025 Am2 for Neptune),
my theory would have been definitely falsified.

Performance of the Creationist Theory
The Sun, Moon, and all eight of the measured

planets (Voyager will not visit Pluto) have present
magnetic moments under the maximum values my

Table I. Physical Features of Uranus and Neptune
(Allen, -1973; Ness, 1986; Tsurutani, 1989)

Feature Uranus Neptune

Magnetic Dipole Moment (1024 Am2) 3.0 1.5
Angle Between Spin and Dipole Axes (Degrees) 60 50
Offset of Magnetic Dipole (Radii) 0.3 0.4
Inclination of Equator to Orbit (Degrees) 98 29
Inclination of Orbit to Ecliptic Plane (Degrees)  0.8 1.8
Mass (1026 kg) 0.868 1.027
Radius (km) 2.3470 22716
Average Density (g/cm3) 1.58 2.30
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Figure 1. Tilts and offsets of the spins and magnetic fields of Uranus and Neptune. The pole labeled “S” on each internal magnet corresponds
to the north magnetic pole of the Earth. The large angle between magnetic and rotation axes means that the magnetic poles of each planet
are near its geographic equator. The magnetic axes sweep out a conical path around the rotation axes. There is a point in the northern sky,
common to both planets, toward which the magnetic axis of each planet points (within a degree or so) once a day, as shown.

theory would allow, although Jupiter comes close to
that value. Seven of the 10 present magnetic moments
are a substantial fraction of the original values. Venus,
Mars, and the Moon have practically no field at
present, but rock samples from the Moon show that
in the past it once had a field nearly as high as the
calculated original field (Humphreys, 1984). The pres-
ent magnetic fields of all 10 of these bodies come
within the bounds set by present models of core sizes
and conductivities. Extrapolating the measured decay
of Earth’s field roughly 6000 years into the past gives
remarkable agreement with the calculated original
field (Humphreys, 1983), especially if we account for
the losses due to reversals of the geomagnetic field
during the Genesis flood (Humphreys, 1986a). In
short, all of the solar system magnetic data we now
have support this theory of magnetic field origins.
Since the essential features of my theory—origin by
water and a short timescale—are based on the Bible,
the new data support a straightforward biblical view
of origins.

However, the creationist theory still faces some
tests. Igneous rocks from Mars and the cold side of
Mercury should show evidence of strong magnetic
fields in the past, if anyone ever goes to collect them.
Mercury’s predicted decay rate (about 0.12% per year)
is so fast that future space probes might be able to
detect a decrease. And we must be able to explain the
remarkable tilts and offsets of the Uranian and Nep-
tunian magnetic fields.

A Creationist Model for the Tilts and Offsets
Such explaining is an easier job for the creationist

than the dynamo theorist. For example, the creationist
can consider the possibility that the solid core of
either planet could be the source of the field, whereas
the dynamo theorist cannot (see below). Since the
field source is offset, this hypothesis would imply that
something has displaced the solid core away from the
planet’s center. A likely possibility is the accretion of

material sometime after creation, the same material
that blasted craters on the surface of nearly every
object in the solar system. Such material would sink
down through the vast oceanic exterior and accu-
mulate around the core. If this material resting atop
the solid core were denser than the core, the situation
would be unstable. Eventually, as more and more
dense matter arrived, the solid core would be dis-
placed; it would shift away from the center. From the
magnetic data, there would be enough accreted mate-
rial to displace the solid core by roughly 1/3 of a
planetary radius—a massive change in the moment of
inertia.

The direction of the solid core’s displacement would
be random. If the displacement were away from the
planetary spin axis, the resulting moment of inertia
change would cause the fluid part of the planet to
wobble ponderously, tilting the planetary spin axis in
a complex series of motions like a processing gyro-
scope. The spin axis would eventually stop tilting
when it was lined up with the centers of mass of the
solid core and the accreted material, the most stable
configuration. This would explain why the present
offset dipoles of both planets are presently on the
spin axes. In the case of Uranus, the original displace-
ment of the core may have been toward the equator,
causing its great 98° tilt. In the case of Neptune, the
initial offset may have been more toward its south
pole, resulting in its less severe 29° tilt.

In either case, however, the solid inner core (with
the magnetic field locked into it) would tend to
maintain its original direction of spin, like a gigantic
gyroscope (Figure 2). After some time, the spin of the
solid core would slow down, and it would begin to
rotate about the planetary spin axis. However it would
maintain the 50° or 60° angle with the spin axis it had
at the outset of the catastrophe, and so the magnetic
axis would sweep out a cone-shaped path around the
planetary spin axis, as it does today. In other words,
the tilt of the magnetic axes with respect to the
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Figure 2. Separation of the magnetic and rotation axes of Uranus. Accreted material denser than the core sinks to the center and displaces the
solid core, into which the magnetic field is locked. The sideways core displacement causes the rotation axis of the fluid to tilt leftward into
the orbital plane, during which time the angular momentum of the solid core keeps the core pointing upward. Eventually the solid core
begins rotating around the rotation axis, but it maintains its 60° tilt between magnetic and rotation axes.

planetary spin axes would be a relict of the original
orientations of the planets. This would explain why,
ignoring polarity, there is one point (within a degree
or so) in the northern sky to which the magnetic axis
of each planet points once a day, as shown in Figure
1. Other variations of this model are possible, particu-
larly ones with detailed calculations of the various
torques and precession involved.

New Dilemmas for Dynamo Theories
In contrast to the creationist theory of magnetic

origins, evolutionary “dynamo” theories have fared
poorly in the solar system, running aground particu-
larly on the Moon, Mars, and Mercury (Humphreys,
1984), and in predictions for Uranus and Neptune
(Dessler, 1986). But explaining the magnetic results
for those last two planets is going to be very difficult
for the dynamo theorists (Kerr, 1989). A solid core
cannot have the fluid convection flows they believe
could maintain a magnetic field for billions of years.
Thus they must have the origin of the field in the
fluid around the solid cores. The fluid is probably not
very conductive electrically, which is a difficulty for
dynamo theories. In the case of Uranus, there does
not appear to be much heat energy to drive the
convection flows. Dynamo theorists must explain why
there is a source only on one side of each planetary
center, not symmetrically on both sides. And they
must explain the tilt of the magnetic axes, because in
all dynamo theories the magnetic axis is closely related
to the spin axis. Before the Neptune encounter, dy-
namo theorists asserted that the Uranian tilt was due
to our good fortune in catching a magnetic field
reversal in the act of flipping. However they cannot
make that claim for both tilts, because according to
the evolutionary timescale for reversals, it would be
extremely unlikely that two planets would be so well
synchronized. As one commentator put it, “Two odd
magnetic fields is one too many” (Kerr, 1989). Thus
the Voyager data are making difficulties for the dy-
namo theorists.

The Value of the Space Program to Creationists
It often seems unfair that evolutionists receive bil-

lions of taxpayer dollars to further their programs
while creationists seemingly must do their research on
a much smaller scale. Yet the exploration of space
shows that God has been unfolding much bigger
plans behind the scenes. Voyager, Viking, Mariner,
Venera, and other billion-dollar spaceprobes have
opened our minds. None of us ever quite imagined
the mystery and beauty that lay in these worlds which
were previously beyond our ken. Creationists have
nothing to fear from new knowledge of the universe.
Every new bit of information, including the magnetic
data, simply enhances the ability of the heavens to
show forth the glory of God.
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Abstract
A description is given of the Valley and Ridge Province of Southwest Virginia, including thrust faults, thrust

blocks, folded mountains, and windows or “fensters” present in the region. Interpretations which various
geologists have given to the area are discussed. These include descriptions of the Cumberland Overthrust, the
Kent Window east of Wytheville, as well as other areas. I discuss the plate tectonics (continental drift) scenario as
it has been applied to the region, and offer an alternative scenario involving the Genesis Flood, gravity slides,
and other agents. 1 point out the missing strata from the Pennsylvanian, Permian, Triassic, Jurassic, and
Cretaceus Periods, and most of the Cenozoic Era. I discuss the inconsistency of this with establishment defined
geological time.

Introduction
The state of Virginia’s established stratal record is

separated from east to west into five, south (or south-
west) to north (or northeast) trending, physiographic
provinces: Coastal Plain, Piedmont, Blue Ridge Moun-
tains, Valley and Ridge, and Appalachian plateau
(Figure 1).

This preliminary report will discuss the Valley and
Ridge province of Virginia, and offer an alternative,
anti-evolutionary, anti-historical geological picture of
the origins of the area. A more general creationist
description of the Southeastern USA and a mountain
building episode (Appalachian orogeny) were given
by McQueen (1987).

The Valley and Ridge Province differs from other
Virginia physiographic provinces because it is under-
lain principally by establishment defined early Paleo-
zoic carbonate and elastic strata. Also these strata are
significantly folded and faulted. Fold and fault struc-
tures can be traced from southwest to northeast for
hundreds of miles across Virginia and adjoining states
(Frazier and Schwimmer, 1987, p. 324 and Figure 2 of
this report.)

In particular, a description of a geological “window”
in Wythe county Virginia along with other windows
will be given as an example of a possible creationist
explanation of the area. A geological “window” or
“fenster” from the German word for window, is: “A
circular or an ellipsoidal erosional break in an over-
thrust sheet whereby the rocks beneath the overthrust
are exposed” (Bureau of Mines, 1968, p. 1239). An
overthrust sheet is: “The block, above a low-angled
fault plane, which has been displaced a matter of
miles” (p. 783). An overthrust is: “A thrust fault with
low dip and large net slip, generally measured in
miles” (p. 783).

Geologist have mapped and described a number of
thrust faults in the Valley and Ridge province (Frye,
1986). These faults apparently brought older Paleozoic
strata onto and over younger Paleozoic strata. In
some areas subsequent processes of erosion removed
parts of the older strata to reveal younger strata via a
geological window.

Thrust Faults Discussion
The faults in Virginia’s Valley and Ridge Province

are not the tremendous, miles long supposed over-
thrusts such as Wyoming’s Heart Mountain, Montana’s
*Eugene F. Chaffin, Ph.D. is Associate Professor of Physics at
Bluefield College, Bluefield, Virginia .24605.

Lewis, and Switzerland’s Glarus overthrusts that have
been discussed in creationist literature by Whitcomb
and Morris (1961), Lammerts (1966, 1972), Burdick
(1969, 1974, 1975, 1977), and Morton (1987). Hence,
even if we accept the Whitcomb and Morris interpre-
tation of those overthrusts, the best interpretation of
these lesser examples may not be obvious. Note that
discussion of other wrong order formations, and the
presence or absence of evidence for thrusting, was
given by Slusher (1966) and Burdick and Slusher
(1969). Howe (1972) discussed and photographed
some overthrusting of pavement caused by the San
Fernando earthquake.

Virginia’s thrust faults are examples of reverse faults.
Reverse faulting occurs when a hanging wall has
moved upward with respect to the footwall. A hang-
ing wall is commonly defined as a wall of rock on the
upper side of an inclined vein or fault. A footwall lies
along the lower side of that inclined vein or fault.
Thus, contrasting normal faulting is to be considered
present when the hanging wall moves downwards
past the footwall. Reverse faults abound in the Valley
and Ridge Province of southwest Virginia. Those
faults which have been mapped and named include
the Fries, the Blue Ridge, the Spurgeon, the Pulaski-
Staunton, the Max Meadows, the Poplar Camp Moun-
tain, the Claytor, the Cove Mountain, the Saltville, the
Narrows, the St. Clair, the Richlands, the Boissevain,
the Copper Creek, the Clinchport, the Hunter Valley,
the Wallen Valley, and the Pine Mountain faults (Frye,
1986; Bailey, 1984; Bartlett and Webb, 1971; Marshall,
1959; Harnsberger, 1919; Cooper, 1939; Butts, 1927;
Wentworth, 1921; Rich, 1934). .

Figure 1. The map of Virginia, showing its division into the
Appalachian Plateau, Valley and Ridge, Blue Ridge, Piedmont,
and Coastal Plain Provinces.



VOLUME 27, JUNE 1990 19

Figure 2. A map of Southwest Virginia showing prominent cities
and geological features.

In southwest Virginia the surface expressions (traces)
for these reverse faults trend from southwest to north-
east until the Roanoke bend. At the Roanoke bend,
the fault traces turn to trend more northerly to parallel
the axial length of Shenandoah Valley. Except for the
Pine Mountain fault, which is terminated abruptly by
cross-faults (the Jacksboro fault on the southwest and
Russells Fork fault on the northeast), they generally
just “die out” or “fade away.” The reverse faults
appear not to be terminated or offset by vertically
inclined cross (slip or transcurrent) faults. If reverse
faulting in the Valley and Ridge Province were created
by deeply seated stresses moving from southeast to
northwest, then one would expect to find in the field
a greater number. of vertically inclined, offsetting
cross faults of males displacement. Plate tectonics
theory indicates the necessity for movement of under-
lying basement rock as well as overlying Paleozoic
strata. Thus the Pulaski Thrust Fault could not be
mapped so nearly straight, but would be offset in
places.

Consider the Cumberland overthrust block (Figures
3 and 4). This block of establishment acknowledged
allochthonous rock is delimited by the nearly straight
edges (traces) of various faults. Along its northwest
side is the Pine Mountain thrust, along the southeast is
the Wallen valley thrust, along the southwest is the
Jacksboro tear fault, and along the northeast is the
Russells Fork tear fault. The Cumberland overthrust
block has been reported to have been displaced north-
westerly a distance averaging six miles (Wentworth,
1921). The Cumberland overthrust is situated at the
extreme northwest side of the Valley and Ridge prov-
ince, abutting the Appalachian Plateau province. In
the Appalachian Plateau province, near surface strata
are assigned to younger Paleozoic formations which
are considerably less folded and faulted than are
older Paleozoic formations within the Valley and
Ridge province.

It is suggested that a reasonable interpretation for
more intensive folding and more severe faulting within
the Valley and Ridge province is that (1) there was
uplift of the Blue Ridge province, (2) concurrent
downdrop of the Appalachian Basin, westerly beyond
the Appalachian Plateau province, followed by (3)
gravity sliding of Valley and Ridge strata downwards
northwesterly, from the crest of the Blue Ridge prov-
ince towards the Appalachian Plateau. Only at the far
northeasterly and southwesterly ends of this structural
and stratal sequence was compression and skewing
sufficient to produce tear (transverse) faults such as
the Jacksboro and Russells Fork tear faults.

Plate Tectonic/Historical Geology Interpretation
It is stipulated that plate tectonic (continental drift)

paradigms are widely accepted by academia currently.
One description concerning the origin of the Valley
and Ridge province was offered by Frye (1986). Thus
in late Ordovician time the Taconic orogeny caused
the Smith River allochthon to move over the Blue
Ridge province, doubling the crustal thickness. The
area that was to become the Valley and Ridge prov-
ince sank to depths beyond where sunlight could
penetrate. As a consequence of crustal sinking here,
later sediments were deposited periodically in the
form of sands and muds.

West and southwest of Virginia, marine waters
remained shallow enough for carbonate (limestone
and dolostone) deposition to continue. The broad
syncline with the Clinch sandstone, which today covers
East River Mountain (a mountain which trends south-
west to northeast) and Big Walker Mountain (a long
folded mountain running the same direction) and
some other lesser folds were formed during this time.
Later during Silurian and Devonian times, warm shal-
low seas returned to deposit carbonate sediments.
Then came another mountain building episode, the
Acadian Orogeny. During the Acadian Orogeny, a
second attendant deepening of the continental sea
occurred within the future Valley and Ridge Province,
as a second microcontinent docked on North America.

By Mississippian time the latest deepened basin
was nearly filled with sediments, and then came the
Alleghanian Orogeny, a third uplift of a repeated
cycle of crustal uplifts and attendant crustal down-
dropping along Appalachia. At this time the Iapetus
Ocean lay to the east of what would be the future
North America. The Iapetus Ocean was closed and
the supercontinent, Pangaea, was formed. Then dur-
ing Triassic time, the modern Atlantic ocean and Gulf
of Mexico came into existence and western and eastern
continents began to take shape. Apparently sedimenta-
tion processes ceased within the Valley and Ridge
Province during and after Triassic times.

The Problem of Missing Geologic Time
According to stratigraphic data (Frazier and

Schwimmer, 1987) deposition of sedimentary strata
ceased within most of the westerly half of Virginia
after the Mississippian Period. Younger (coal bearing)
formations generally were deposited to the west, with-
in the Appalachian Basin of which westernmost Vir-
ginia is considered a part. Thus within most of the
westerly half of Virginia, there is lost virtually all
evidence of the existence of the Pennsylvanian, the
Permian, the Triassic, the Jurrassic, and the Creta-
ceus Periods, and most of the Cenozoic Era. A
major exception would be Ice Age deposits along

Figure 3. A cross section showing the Cumberland Overthrust
Block along the line A—A’ of Figure 4.
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Figure 4. The Cumberland overthrust block, which appears to
have been thrust from southeast to northwest. The Pine Mountain,
Wallen Valley, and Hunter Valley faults are thrust (reverse) faults
whereas the Jacksboro and Russell Fork faults were Tear or Cross
faults.

with associated fossils, which are particularly well
known within and near Saltville, Virginia (Bird, 1985).

In the opinion of the writer, the accounting of lost
geologic time in any state is generally ignored by the
geological profession. Lost geologic time is not readily
explainable via geological evidence because the evi-
dence is missing. Thus professional explanations which
have been offered regarding missing time are de-
cidedly speculative and subject to revision. Burdick
(1977) documented the evolutionists’ attempted use
of overthrusts and quiet periods to obliterate strata.

Missing strata in the Valley and Ridge Province
includes those that should have been deposited during
the age of the dinosaurs (the Permo-Mesozoic). In the
western United States, dinosaur fossils are plentiful in
beds assigned to the late Jurassic Morrison formation.
These strata are thought to be principally fluviatile
(continental) in origin, as opposed to marine. Since
the Valley and Ridge Province supposedly possessed
a continental environment after Pennsylvanian times,
why do we not see dinosaur laden fluviatile strata any-
where to the west of the Blue Ridge Province? For
creationists, the presence of a geologic hiatus within
the Valley and Ridge Province calls into question the
very existence of establishment geological time. Can
any scientist believe that all of the evidence for sedi-
mentation and erosion within the province, from the
Permian Period to the latest part of the Cenozoic Era,
can be so completely removed?

Bailey (1984) refers to a type of poorly-sorted sand-
stone made up of sharp-edged grains, called gray-
wacke. Graywacke is commonly encountered in Ap-
palachian coal mining operations. It is believed that
the source for these deposits was unstable terrain.
Thus rapid deposition of sliding materials did not
allow for sorting of the materials by either marine or
continental waters. Based on existing evidence, a chain
of volcanic mountains supposedly existed to the east
of the coal bearing regions of what is now Kentucky,
Tennessee, West Virginia, and extreme western Vir-
ginia at the time organic material was being deposited
and coal was being formed. Why is it that such
geologically older evidence exists while evidence for
later geological activity is missing from the Valley
and Ridge Province?

A chronological alternative to this time problem
was given by Waisgerber 1987. Waisgerber concluded
that Paleozoic, Mesozoic, and Cenozoic Eras need
not represent consecutive intervals of geologic time.
For example, in the Grand Canyon region of western
United States, supposedly successive Paleozoic and
Mesozoic strata reveal within each locality formations
indicative of (1) deep marine environments, overlain
by (2) near-shore and non-marine formations, fol-
lowed by (3) on-shore, wind blown deposits, (4)
overlying marine formations, with or without (5) beds
containing coal. The Paleozoic and Mesozoic strata
elsewhere in North America may well represent se-
quences that respond in part to concurrent environ-
ments rather than geologic time. Other comments on
the effect of different environments can be read in
the paper by Howe (1987) and others in the Mini-
symposium on Orogeny.

A Preliminary Interpretation of the
Cumberland Overthrust Block

The following is an interpretation of the Cumber-
land overthrust which is believed to be consistent
with creationist/diluvialist/young earth ideas. As al-
ready mentioned, the thrusts are thought to have been
produced by gravity slides downward northwesterly
from the Blue Ridge Province. The Blue Ridge Prov-
ince may have been higher and the Valley and Ridge
Province, steeper in slope, in times past due to uplift
under the Blue Ridge Province. The Cumberland
overthrust block of southwest Virginia, eastern Ken-
tucky, and northeastern Tennessee began its motion
by ramping up to the Chattanooga shale and then
thrusting forward along this very weak shale forma-
tion. The formation may well have been saturated at
the time. The thrust block was originally topped by
Silurian Clinch sandstone and then Chattanooga shale.

Then Mississippian formations and Pennsylvanian
formations (including Harlin and Wallins Creek coal
beds) were deposited along the lip of the thrust block
and also to the northwest of it. These Carboniferous
beds hide the lip of the block and render uncertain an
exact distance for overthrusting. Wentworth (1921),
Butts (1927), and Rich (1934) concurred in estimating
an average of six miles for this thrust block. A maxi-
mum of 10 miles is suggested for the southwest part
along the Jacksboro Tear. A minimum of two miles is
suggested near the Russells Fork Tear fault, along the
northeast part of the block. Younger Mississippian
and Pennsylvanian formations seem to have been
moved about two miles on elements of the Chat-
tanooga shale by continued northwesterly movement
of the block.

The Wallen Valley and Hunter Valley faults to the
southeast were also produced about this time. An
anticline existed between the Wallen Valley fault and
the Carboniferous deposits further northwest. The
anticline was created because the Cumberland block
ascended up and over strata within the Chattanooga
shale. The crest of this anticline, the Powell Valley
Anticline, was subsequently eroded away, forming
what is now the Powell River valley, southeast of
Cumberland Mountain. Erosion exposed the fault line
and windows (fensters) discovered by Butts in the
1920’s near Rose Hill, Virginia (Figure 3; Butts, 1927,
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Plate 2). It could be that some Mississippian strata
subsequently covered the crest of the Powell Valley
Anticline. Current evidence for such a covering is not
known.

Preliminary Interpretation of
Other Portions of the Area

I have already mentioned the Wallen Valley and
Hunter Valley thrust faults. The Cumberland over-
thrust block brought Clinch sandstone to the surface.
The Clinch Sandstone is an erosion resistant, ridge
forming formation responsible for the existence of
Wallen ridge northwest of the Wallen Valley thrust
fault. The next block, southeast of the Cumberland
Overthrust Block, appears responsible for a syncline
being brought to the surface. The Clinch sandstone
associates with this syncline also. This syncline lies
under Powell Mountain and Newman ridge. Farther
southeast, one crosses in succession the Clinchport
fault, the Copper creek fault, the Saltville fault, and
(crossing into Tennessee) the Pulaski fault. All of
these bring early Cambrian Rome Formation strata or
Honaker Formation strata over younger Paleozoic
formations (Frye, 1986; Bartlett and Webb, 1971).

Clinch Mountain, situated between the Saltville and
the Pulaski faults, is another southwest to northeast
trending ridge underlain by erosion resisting, ridge
forming Silurian Clinch sandstone. Except for Quater-
nary deposits, this area, which is southeast of Cumber-
land Mountain and the Cumberland overthrust, does
not yield formations which are younger than the
Mississippian Period. Coal has not been found here; it
exists farther to the northwest. Also, known thrust
faults here reveal displacements measuring in thou-
sands or even hundreds of feet rather than on the
order of miles (Bartlett and Webb, 1971). Consider
another traverse through the Valley and Ridge prov-
ince. This traverse, or cross section, commences at the
state line in the Pocahontas-Bluefield, Virginia area
through a point two miles east of Wytheville, Virginia.
The Appalachian plateau lies northwest relative to
Bluefield, Virginia. There, Pennsylvanian formations
exist along a southwest to northeast trending line,
southeast of Pocahontas, and parallel to the Abbs
Valley anticline. The Pocahontas Number 3 coal seam,
as much as 15 feet thick in some places (Harnsberger,
1919), was responsible for the prosperity of Pocahon-
tas, from 1883, when economic mining began, to the
mid-part of the 20th century and beyond.

In this region, southeast of Bluefield, lower Cam-
brian rocks have been thrust over and onto Missis-
sippian formations via the St. Clair Fault. East River
Mountain, Buckhorn Mountain, Rich Mountain (which
is really the same as Wolf Creek Mountain except for
a man-made cut through a pass made for Highways
I 77 and US 52), Big Walker Mountain, Cove Moun-
tain, and Draper Mountain are geomorphically related
ridges which are underlain by the ubiquitous former,
the Silurian Clinch sandstone. Overthrusting along St.
Clair, Narrows, Saltville, Cove Mountain, and Pulaski
Faults, and other thrusts to the southeast, contributed
to raising these ridges. Existing less significant ridges
not underlain by Clinch Sandstone are supported by
Mississippian Price sandstone or other ridge forming
strata (Frye, 1986). The aforementioned thrusts appear
to have been moved northwesterly on either elements

of the Cambrian Rome Formation, the Ordovician
Martinsburg formation, or the Devonian Chattanooga
shale. Exceptions are where the strata cut across other
formations as they ramp up to the next higher decolle-
ment. The faults appear not to extend down south-
easterly to reach and involve the Precambrian base-
ment rock (Frye, 1986).

Field Observations
A few miles east of Wytheville, Virginia there is an

interesting window or fenster, the Kent Window,
which appears to verify the structural geology of the
region. Marshall (1959) interpreted existing geological
conditions to be the result of the lower Cambrian
Rome formation being thrust northwesterly over
younger formations along the Pulaski thrust fault.
Processes of erosion then removed a significant part
of the thrust block. Thus within a geological window,
about two miles in width, between Max Meadows
and Wytheville, there is revealed younger Paleozoic
strata of the footwall of the block. Higher ridges to
north, east, south and west, are underlain by older
Paleozoic formations of the hanging wall block. After
Marshall mapped the area, he hypothesized the need
for deformation by compressive forces which pro-
duced initially a recumbent overturned fold. Then
continued application of compressive forces resulted

Figure 5. An interpretation of the Kent Window area, differing
from that of Marshall only in placing more emphasis on gravity
sliding rather than compression. The time frame would also be in
agreement with creationist ideas. Part a shows the sediments as
they would have deposited, before the uplift under the Blue Ridge
Province started the gravity slide. Part b shows the resultant
formation of anticline. Part c shows the recumbent (overturned)
anticline and the formation of a shear zone along the dotted line.
Part d shows the shearing off of the top part of the recumbent
anticline. This brought the Rome formation into contact with the
rocks now exposed within the window.
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in shear zone. Thrusting along the Pulaski fault up-
wards northwesterly resulted in the removal of the
upper part of the recumbent anticline (Figure 5). The
Rome formation was described by Marshall as red,
green, and yellow shales and siltstones with inter-
calated impure limestones and dolomites. Younger
formations native to the area are principally carbo-
nates. These are assigned to the Elbrook, Conoco-
cheague, Beekmantown, Mosheim, Lenoir, Feltzer,
and Liberty Hall Formations.

Marshall did not find any part of the Rome Forma-
tion to be resting on Precambrian basement rock.
Rather Rome Formation strata rests directly on
younger Paleozoic formations with a tectonic breccia
separating the subjacent younger formations from a
superjacent older Rome formation. I have visited and
studied the area, and Marshall’s conclusions appear
logical. A question remains however: Did such geo-
logical activity require millions of years to produce
the current Valley and Ridge Province?

Conclusion and Summary
The Valley and Ridge province can be interpreted

within a catastrophic Flood deposition of the Cam-
brian Rome through Mississippian formations along a
southwest to northeast trending strip which is presently
about 30 miles wide, followed by gravity slides due
to the basement rock being uplifted with a crest near
the Blue Ridge. Pennsylvanian and later formations
are not found in this area, with the exception of very
recent Quaternary deposits along the flood plains of
streams and valleys. This is inconsistent with the
necessity of millions of years of geologic time.

The gravity slides might be blamed on the uplift or
swelling of the Precambrian basement, cresting at the
Blue Ridge. Morton (1986, pp. 75-76), discussed the
possible mechanisms for thrusting. He rejected a
Hubert and Rubey mechanism where a layer of high
pressure water partially supports the weight of the
upper thrust block and allows sliding. The reason is
that the water should spew out once the block cuts
the surface.

Valley and Ridge Province thrust faults may have
occurred while the Cambrian to Mississippian Flood
deposits were still saturated. Thus the weak shales of
the Chattanooga Shale (or other weak shale forma-
tions) were further weakened by saturation. Bailey
(1984) points out that silt and clay are not easily set in
motion, but once started (as in California mud slides),
and the particles are separated from each other, the
smaller particles will flow along easier and settle out
with greater difficulty. Bailey states: “. . . movement
of a thoroughly wetted clay can occur at an angle as
low as 1 degree.” (Bailey, 1984, p. 31).

Morton’s criticism of Hubert and Rubey may be
overcome by hypothesizing that all of the rocks in
both the hanging wall and the foot wall were also
saturated. Thus when the formation reached the
ground surface, water would continue to associate
with rocks in the hanging wall, the foot wall, and the
fault zone. The driving forces behind gravity sliding
would continue to move the hanging wall until such a
time as resisting forces brought the sliding to a halt.
Folding of strata would precede thrusting. In my
opinion such scenarios as discussed above are more

consistent with a Flood model. The scenarios appear
not to support millions of years of induration of the
sediments, followed by thrusting. Gravity sliding ap-
pears more consistent with rapid, dynamic (cata-
strophic) activity, and not with slow evolution of both
the Earth and its inhabitants.
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