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ABSTRACT

This paper will provide an argument that Upheaval Dome,
Canyonlands National Park, Utah, USA is a product of
Electrical Discharge Machining (EDM). Currently two theories
remain from a myriad of possible theories for the site’s
formation, the first being a prehistoric salt diapir, or dome that
has completely eroded away; the second theory being that of
impact origin from either a meteor or even a comet. This paper
will provide evidence for a more plausible theory that electric
discharge can provide the temperatures and forces necessary to
shock quartz crystals similar to those found in meteorites and
other tektites. Experimental evidence will be provided from an
individual who uses a low-pressure chamber to form cratering
patterns and demonstrates Transient Lunar Phenomenon (TLP),
or moon flashes, without impacts. Information will be given on
fulgurites, or rocks formed from lightning and are melted into
glass. Also, how this vitrification mechanism can be attributed
to a new form of the mineral analcime, commonly called the
Obsession Stone, which is considered as possible ejecta from
the Upheaval Dome site.

Keywords: Analcime, Crater Geophysics, Impact Craters,
Upheaval Dome, Utah, Electric Discharge Machining, Stellar
Transformer

Key Points

1. Upheaval Dome is a geological site having two possible
theories of formation. The first being a salt diapir that has
eroded away, the second theory an impact site.

2. The second theory currently has most support due to the
discovery of specimens containing shocked quartz.

3. Recent discoveries have shown that lightning can shock
quartz in simulations. Perhaps a better crater forming
mechanism should be considered.

1. INTRODUCTION

Upheaval Dome is an anomalous geological formation inside
Canyonlands National Park, Utah, USA. The formation is 5.5
Km across the outer rim and over 500 m to the floor’s core. A
writer for the Utah Geological Survey, William Case, writes
about the site, “Upheaval Dome in Canyonlands National Park,
Utah, is a colorful circular ‘belly button,” unique among the
broad mesas and deep canyons of the Colorado Plateau” [1]. He
continues with, “Since the late 1990s, the origin of the
Upheaval Dome structure has been considered to be either a
pinched-off salt dome or a complex meteorite impact crater; in
other words the ‘belly button’ is either an ‘outie’ (dome) or
‘innie’ (crater)” [1]. After visiting Upheaval Dome with Dr.
Eugene Shoemaker in 1996, this paper’s author was of the mind
that “impact” was the better model after Dr. Shoemaker took
the time to share some of his findings. However, recently
presented information on the subject of electricity forming
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craters, causing surfaces of materials to become vitrified, and a
form of the mineral analcime that is said to “resemble
devitrified glass” [2] found just outside of Canyonlands
National Park caused this author to research the possibility that
Upheaval Dome (Fig. 1) was created by some massive electrical
event. This paper will present evidence of a more plausible
theory that electric discharges created the temperatures and
pressures necessary to form the crater, vitrify material, shock
quartz, and then eject the fused clays from the site.

o o . - L
Figure 1: Upheaval Dome in Canyonlands National Park in Utah
according to signs has 2 competing theories.

Salt Diapir Theory of Upheaval Dome

According to a geologist from the University of Texas, M. P. A.
Jackson, and his team with regards to the pinched off salt dome
theory state, “We propose that an overhanging diapir of partly
extrusive salt was pinched off from its stem and subsequently
eroded. Many features support this inference, especially
synsedimentary structures that indicate Jurassic growth of the
dome over at least 20 [million years]”, [3]. They continue, “We
infer that abortive salt glaciers spread from a passive salt stock
during Late Triassic and Early Jurassic time. During Middle
Jurassic time, the allochthonous salt spread into a pancake-
shaped glacier inferred to be 3 km in diameter” [3]. This theory
has less support because any evidence for the salt diapir was
washed away. Further evidence from Bryan Kriens of Brigham
Young University along with Shoemaker (posthumously) give
the evidence of, “the top of the underlying salt horizon is at
least 500 m below the surface at the center of the dome, and
there are no exposures of salt or associated rocks of the Paradox
Formation in the dome to support the possibility that a salt
diapir has ascended through it” [4]. This shows that the salt
dome theory is losing support.

Impact Theory of Upheaval Dome

An impact theory also exists for the formation of the site.
Shoemaker writes in his paper that he, “earlier supported the
crypto volcanic theory on the basis of deformation observed
near the center of the dome and the results of geophysical
surveys” [5]. However over two decades, he found the evidence
supporting the impact theory to be more “compelling” [5].
Kriens states in his later paper, “planar microstructures in quartz
grains, fantailed fractured surfaces (shatter surfaces), and rare
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shatter cones are present near the center of the structure” [4]. A
visit to Upheaval Dome by this paper’s author with Dr.
Shoemaker allowed seeing these finding in situ. Shoemaker
explained that these shocked quartz grains were the telltale sign
for impact material. At the time, this theory seemed to be the
most supported; however the unresolved issue of what caused
the sample of analcime to be in a vitrified state without solid
evidence of being impact material, caused further research for a
mechanism that could produce all of these features.

2. ELECTRICAL DISCHARGE HYPOTHESIS

In August 2017, the author was invited to the Electric Universe:
Future Science conference where he was introduced to several
hypotheses of how Electrical Discharge Machining (EDM)
affects geological surfaces. At this conference the author was
able to discuss with Wallace Thornhill, co-founder of the
Thunderbolts Project, which hosted the conference, one of these
theories [6]. Thornhill discussed with the author possible
similarities of how electrical scarring is visibly noticeable on
both the surfaces of the American Southwest and the Valles
Marineris structure on Mars [6]. Photographer Michael
Steinbacher also investigated Upheaval Dome, and seems to be
the first investigator to follow up on this electric discharge
hypothesis with field investigations of electrical geological
processes on Earth’s surface [7]. Creation of Upheaval Dome
by a vertical arc electrical filament forming a geological crater
is only a small part of the larger “Arc Blast” of an interplanetary
lightning strike (static electricity or plasma event). When
considering the larger concept of EDM applications to
interplanetary lightning that strips a planet of crustal material as
proposed by Thornhill, the following contrast with Plate
Tectonics is proposed for the American Southwest.

One appeal of the interplanetary lightning and EDM concept is
that it easily explains some problems in plate tectonics such as:
1.) The power needed to thrust up mountain ranges is difficult
to justify with simple mantle convection/upwelling as a driver,
but a shorted north-south global mantle circuit (Fig. 2) during
an electric discharge should have the necessary power for
uplifting north-south mountain chains for example the Andes
and Rockies. Experimentalist David Brown demonstrates this
uplifting theory in a lab in his video where he applies a current
to a wet clay [8].

Knudsen
et al. (2001) and
references therein <
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Figure 2: Mantle Gravity signature portrays 4 global north-south polar
connected electrical circuits with telltale heat signatures indicated in
Fig. 3. The ancient Farallon Volcano in Fig. 4 lies along the East
Pacific Rise (EPR) trend (Circled Pink).

2.) The relatively young age of the seafloor, stated as ~200
million years by plate theory, relative to the ancient age of
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continents up to 4.5 billion years may be more easily explained
by a more recent melting of the lithosphere during electrical
carve outs of global ocean seafloors from a series of electrical
discharge events which reset the magnetic ages by reaching
Curie temperatures, i.e. resetting the magnetic age during
recrystallization.  3.) It also could make sense the asteroid belt
is remnants of Earths blown out crust and mantle if the earth-sun
system is considered as a Stellar Transformer [9] with a few
blown circuits (Fig. 2 & 3). Color variations contrasted by
orange and blue on Mantle Gravity map (Fig. 2) delineates the
trend of the “Double Layer” or “Cathode (orange)/Anode (blue)
short circuit relationships and delineates a South Pole to North
Pole “HOT” mantle circuit along the East Pacific Rise (EPR) in
Fig. 3.

After Pollack et al. (1993). mW m—=2

Figure 3: Global Heat Flow is linked to solar induction heating along
four main tectonic ridges. Hypothetically this effect alternatively heats
the Southeast Indian Ridge (SEIR) when the Interplanetary Magnetic
Field (IMF) is positive, and then shifts to the East Pacific Rise when
IMF turns negative, modified after (Pollack et. al., 1993).
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Figure 4: Geomagnetic Source Depth of the ancient Farallon Hyper-
Volcano [10, 11] caldera trend is aligned with a series of known mining
towns and sits along the north-south electrical polar circuit on the East
Pacific Rise trend (See circled Pink in Fig 2).

To conceptualize the electric discharge effects on Earth’s
environment, “Earth as a Stellar Transformer” [9] provides a
geophysical framework for an interpretation of planetary circuit
geometry that fits the electric discharge model. The EPR circuit
intersects the southwestern corner of the North American
continent where the dendritic Colorado and Green river systems
empty into the Gulf of California coincident with the San
Andreas Fault system, as an extension of the EPR. The author
with the aid of Leybourne hypothesize this is evidence of a
more recent electric discharge carve out of the Grand Canyon
and related river systems that generally following fault systems
related to circuits of the discharge. The cusps of the Grand
Canyon in many places seem more related to a blown out
excavation than erosion, as evidenced by cusps with no stream
flowing into them and sharp jagged fragments littering the
environment indicating lack of normal erosional components at
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work that slowly break down the rock into smoothed rounded
surfaces. The magnetic anomaly in Fig. 4, the Farallon Hyper-
Volcano [11] directly underlies the Grand Canyon, is proposed
to have blown out as the result of electrical discharge after the
manner of Mt. Sakurajima [12]. A statement from a 2016 paper
on volcanic lightning suggests, “Volcanic lightning occurs in
eruptive plumes as a result of the electrification of ash.
Evidence is mounting that electrification is a common process
in explosive eruptions in the form of a growing number of
volcanic lightning reports from recent eruptions” [12]. Farallon
is called a hyper volcano because it is an order of magnitude
larger than the Yellowstone Super Volcano. A detailed look at
Fig. 4, annotates various cities along the shallower trends of the
Farallon volcano rim. Starting near Las Vegas the magnetic
anomaly is 1 Km to 2 Km deep. The Base of the Farallon
volcano is approximately 12 Km Deep. Thus, the height of the
volcano from its base to its rim is approximately 10 Km, the
diameter of the volcano’s rim is approximately 555 Km in the
north-south direction. The diameter of its base in the north-
south direction is about 1200 Km, the eastern portion of this
volcano appears to have been blown away during an eruption,
or possibly was involved in a landslide. This proposed volcano
caldera is not yet dated. However, given the geologic history of
the southwest United States and North-western Mexico,
suggests this volcano erupted during the Laramide Era 65 Ma
+/- 15Ma [9].

Subsequent arc blast excavating the Grand Canyon likely
occurred much later during the 12,900 year ago North American
Mega-faunal extinction event [13]. Peter H Schultz, a planetary
geologist from Brown University stated in a paper he
participated in, “We now report substantial additional data from
multiple well dated stratigraphic sections across North America
supporting a major ET airburst or collision near 12.9 ka.
Directly beneath the black mat, where present, we found a thin,
sedimentary layer (usually <5 cm) containing high
concentrations of magnetic microspherules and grains,
nanodiamonds, Iridium (Ir) at above background levels, and
fullerenes containing ET helium. These indicators are
associated with charcoal, soot, carbon spherules, and glass-like
carbon” [14]. Upheaval Dome could simply be a blister on
Earth’s surface caused by an electric arc filament separated
from the main arc current, which goes vertically to ground. The
remnant sandstone arches within Arches National Park could
also have been formed electrically. Although the electrical
discharge explanation is speculative and the scale is very
different, the underlying logic appeals to a common-sense
approach [11].

3. MATERIALS AND METHODS

Fulgurites

Robin Andrews writes in Forbes, “Lightning is ludicrously
energetic, with the average lightning strike estimated to involve
one billion joules of energy . . . with that kind of energy and
with temperatures exceeding 2500° C, you’d expect that it can
do some damage to pretty much whatever it ends up striking”
[15]. Andrews later adds, “Despite the sudden temperature
spike, the targets do cool off relatively rapidly, which means
that the melted minerals don’t have much time to rearrange
themselves. This normally means that the texture of these once-
melted segments is often amorphous and glassy. These deposits,
dear readers, are what we call fulgurites” [15]. In Kimberly
Genareau’s open-access paper for Geology, her team proposes,
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“for the first time, a mechanism for the generation of glass
spherules in geologic deposits through the occurrence of
volcanic lightning. The existence of fulgurites... provides direct
evidence that geologic materials can be melted via natural
lightning occurrence” [16].

In December 2014, David Mauriello administrator to the
Facebook group Plasma Geology, suggested that that Upheaval
Dome was a "Plasma Discharge Landform" [17]. He further
explains how the dome features are similar to fulgurites in his
post by stating, “In order to do an investigation of the presence
of earthly plasma discharge features you need to actually know
you are looking at one. In order to do this | inferred that the
anatomy of a Fulgurite would be the same or very similar to a
giant planetary discharge... Preliminary findings at the macro
scale corroborate that which has been measured directly at the
micro scale of fulgerite formation in sedimentary rock facies.
Direct field samples need to be collected to verify these initial
results” (Figure 5) [18].

Figure 5: Image of Mauriello’s comparison of fulgurites to
Upheaval Dome [18].

The Obsession Stone

In 1996, discoverer James “Wes” Hill of Mystery Mines, Moab
Utah, and marketer Robert Hawthorne, Sr. presented a strange
rock (Fig. 6) to local geologists for identification. They believed
the stone was connected with the Upheaval Dome site in
Canyonlands National Park, but wanted more information to
assure its value. After contacting scientists from Brigham
Young University and University of Utah, they were unable to
identify the rock. Hawthorne Sr. sought out some of the nation’s
leading scholars on meteors.

Obsession Stone u

Figure 6: Polished Sample of

sed in X-ray
Diffraction [2].
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He caught the attention of Dr. William Cassidy of the
University of Pittsburgh. Cassidy had never seen anything like
this rock before. After examining a specimen he writes in his
letter, “Preliminary observations are that it consists primarily of
irregular shaped, colorless grains of isotropic material,
accompanied by rare rounded isotropic grains. Both the
irregular and rounded isotropic grains are probably glass” (Fig.
7) [19]. Sometime after that, Cassidy was still unsatisfied with
the previous attempts to identify the rock after three visits to the
Smithsonian Institute. He referred Hawthorne Sr. to Mike
Zolensky, curator of NASA’s cosmic dust collection. An x-ray
diffraction test [2] (Tables 1, 2, and 3) and (Figs. 6 and 15) was
conducted and compared to the numerous standards available.
The results came back that the sample was a mineral known as
analcime (NaAlSi2Os * H20), with traces of calcite [2]. An
International Geo Sample Number (IGSN IERFHO0001) was
registered in 2019.

Figure 7: 10x Magnification showing “rounded” grains of glass and
filaments in the top right corner.

Filaments

A strange feature that has been observed in a few specimens are
what appears to be glassy filaments or strings woven through
the isotropic spheres, a seen in the top right corner of Figure 7.
Another sample was found with seems to be a blue colored
filament or string (Figs. 8, 9, and 10). In the opinion of the
author the possibility of an impact fusing material into this
peculiar form of analcime is a rare chance in itself. To have
such fragile and tiny filamentary structures within the material,
especially when extremely high temperatures and pressures
would have been present, would be extremely rare. In such
conditions the possibility of the material fusing together into
perhaps more isotropic grains should have occured.

Figure 8: Image of Filament in analcime sample 2x magnification.
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Figure 9: Image of Filament at 4x magnification. Here one starts to
see how the filament is woven into the isotropic grains. Another
filament appears on the bottom of pic or could be the same one.

Figure 10: Image of Filament at 10x magnification.

Electrical Cratering

Electrical discharge in the form of lightning has been
documented to form craters. In Fort Worth, Texas, Fire
Department officials reported in its’s Twitter account on
October 30, 2019 that lightning left a crater inside the parking
lot of a gasoline station. Department Spokesperson Mike
Drivdahl stated, “When it’s 15-by-15 (ft.), and concrete 6
inches thick, that’s a pretty massive explosion” [20]. In another
example, Clay Thompson writes, “according to Scientific
American, a lightning bolt in 1856 near Kensington, N.H., made
a crater about a foot wide and 30 feet deep” [21]. He continues
with another incident reportedly “8 inches in diameter and 15
feet deep” [21]. These examples have shown that lightning can
burrow deep, but can it form wide craters as well? The author
sought to investigate this question. An experimentalist named
Jacob Gable, in a YouTube video interview the author co-
produced called The Electric View, demonstrates cratering
formed in the pictures below (Figs. 11 & 12) by electrical
discharge in a small low pressure chamber partially filled with
dirt and sand from outside his house. He uses a cathode at the
top and an anode being a nail inserted in the bottom (Figure 11).
His experiments, in the opinion of the author, have formed
craters similar to those on the moon, where craters appear inside
on the rims of other craters (Fig. 11) and has even demonstrated
Transient Lunar Phenomenon (TLP’s), or moon flashes, which
have been observed yet are attributed to impacts (Fig. 12) [22].
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Jacob Gable - Recreating Myth and Disaster

Figure 11: Screenshot of Electrical Rim within rim cratering [22].

Dl o) 10438/20821

acob Gable - Recreating Myth and Disaster

Figure 12: Gable Screenshot resembling moon flashes [22].

Another experimentalist, David Brown from the YouTube
channel Electric Universe Eyes, demonstrates electrical
cratering on terra cotta samples shaped into spheres or slabs
[23]. Unlike Gable’s work however, Brown’s are not enclosed
in a low pressure chamber. He uses a neodynium magnet
wrapped in copper wire. A 3000 V power source generates a
current which is passed through the magnet into the clay ball
(Figs. 13 and 14), the clay material is heated and then etched
leaving a crater in the material [23].

M o) 1601/27:10

ge Machining - Creating Electric Craters on “Moons” - “Asteroids” - “Planets”
Figure 13: Screenshot of Brown initiating EDM experiment on clay
ball [23].
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Figure 14: Screenshot of Brown’s experiment demonstrating EDM
cratering [23].

The results of these experiments in the opinion of this author
provide sufficient support that electrical discharge can form
craters. These experiments also show that EDM can form
craters in atmospheric conditions as well as in low pressure.
Given the numerous craters on the moon and other celestial
bodies, perhaps EDM should be considered as a mechanism for
creating such features.

4. DATA ON SHOCKED QUARTZ
IMPACT VS. ELECTRICITY

In 2008, a paper written by Buchner and Kenkmann states, “we
document, for the first time, shocked quartz grains from this
crater in sandstones of the Jurassic Kayenta Formation. The
investigated grains contain multiple sets of decorated planar
deformation features. Transmission Electron Microscopy
(TEM) reveals that the amorphous lamellae are annealed and
exhibit dense tangles of dislocations as well as trails of fluid
inclusions. The shocked quartz grains were found in the
periphery of the central uplift in the northeastern sector of the
crater, which most likely represents the cross range crater
sector” [24]. However, geologists have discovered in 2015 that
lightning impacts form shattered quartz, tektite-like rock and
other features previously thought only caused by meteor impact.
Reto Giere, a mineralogist from the University of Pennsylvania,
and his team ran simulations where “a moderately strong bolt of
cyber lightning struck the virtual rock, it created pressure waves
that peaked at about 70,000 atmospheres, well into the range
needed to produce shocked quartz” [25]. Matthew Pasek, a
geochemist at the University of South Florida in Tampa who
was not involved in the study was quoted, “The result could cast
further doubt on claims of asteroid impacts in Argentina and
Australia that relied on observations of shocked quartz. The
analysis should serve as a warning to geologists not to rely only
on that line of evidence...This definitely shows that geologists
need to consider the geological context of their samples”, in Sid
Perkin’s article [26]. To further elaborate on the similar
anomalies in Argentina and Australia, H. J. Melosh writes,
“More enigmatic occurrences include the Edeowie glasses in
Australia, which are attributed to an impact [27], but for which
no evidence of a crater exists, and glasses from the Argentine
Pampas [28] that, if taken at face value, would imply impact
rates vastly higher on the Pampas than anywhere else on Earth
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[29]. Could these latter two reports really be reflecting lightning
strikes, rather than meteorite impacts?

5. ANALYSIS

X-ray Diffraction

Cassidy wrote at the end of his letter [19] on his results after
examining the analcime sample from Upheaval Dome, “the
specimen is different from other impact glasses, such as those
associated with [other] craters. Therefore, while it seems
possible that this material is of impact origin, one would have to
suggest the likelihood that it has undergone some type of
secondary processing and sorting to remove associated nickel-
iron inclusions before lithification. Pending further chemical
analyse of individual grains, we cannot commit ourselves
further to its possible impact origin” [19]. Zolensky concludes
in his letter [2] in a similar unresolved fashion, “These
secondary minerals have completely replaced the original
mineralogy of the samples, so there is just no telling what they
originally were. The gross petrography does resemble
devitrified glass, but this could have been a volcanic glass” [2].
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Table 1: Results of X-ray Diffraction polished sample (Fig. 5) [2].
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Table 2: X-ray Diffraction results of polished sample (Fig. 5)
[2].
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Table 2: X-ray Diffraction results of polished sample, continued
(Fig. 5) [2].
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Table 3: X-ray Diffraction results of round sample (Fig. 14) [2].

Figure 15: Round Sample of Obsession Stone used in X-ray
Diffraction [2].
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Scanning Electron Microscopy (SEM)

The previously shown images of Brown and Gable illustrate
that electrical discharge machining could have worked on
multiple layers of strata in the dome simultaneously and could
have accounted for the secondary processing mentioned in the
NASA letter [2]. According to the evidence presented, electrical
discharge, perhaps in the form of lightning, is the only
mechanism that can account for all of these phenomena. The
author was given the opportunity to use the scaning electron
microscope at Salt Lake Community College’s Microscopy lab,
in Salt Lake City, Utah. Two samples were taken similar to the
specimens described in the x-ray diffraction test performed by
NASA (Figs. 6 and 15). The samples were prepared for analysis
(Fig. 16), one similar in color to the polished sample (Fig. 6)
and another that is brown in color and similar to the rounded
sample (Fig. 15). Many scanned images were taken, some of
the most interesting images though are provided (Figs. 17 — 22)
and (Tables 4 and 5). The author felt these were most
interesting because there has been no evidence found explaining
the impurities found in the samples. Two full samples are
provided with analysis, one analysis of the brown analcime
sample while the other is an analysis of the purple sample. The
first image of each sample was taken at 1000x magnification
and gives a general topography of the sample. The second
image is an Energy Dispersive X-ray Spectroscopy (EDS) table
of the composition of the material. Here the spectral lines of the
elements which compose this material are measured and
recorded. The third image shows the composition of the
material at the surface. The fourth and final image is the
distribution of each specific element throughout the surface of
the analyzed surface.

Figure 16: Analcime Scanning Electron Microscopy (SEM)
samples. Purple analcime (left) and brown analcime (right).

Brown Analcime Sample Results

Map
MAG: 1000x HV: 15kV_WD: 9.1mm

Figure 17: SEM image of brown analcime sample.
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Table 4: Electron Dispersive X-ray Spectroscopy (EDS) of brown

analcime sample.
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Figure 20: SEM image of purple analcime sample.
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Figure 18: SEM composition brown analcime sample.
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Table 5: Electron Dispersive X-ray Spectroscopy (EDS) of purple
analcime sample.

MAG: 1000x HV: 15KV WD:7.3mm
Figure 19: SEM composition of brown analcime sample. Figure 21: SEM composition purple analcime sample.
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Figure 22: SEM composition of purple analcime sample.

6. ARC BLAST CATASTROPHISM TIMING

Historical Conjecture

How the geomorphology on Earth's surface might have been
created by arc blast phenomena goes as a story beginning near
the end of the last Ice age, approximately 12,900 years ago.
Story goes that increased cosmic rays during the last ice age,
created particle cascades from the ionosphere triggering
lightning charging the earth like a leaky capacitor via increased
storms and cloud cover. The increased precipitation from
cloudiness began to build large areas of glaciation advancing
the Ice Age. Charging cosmic energy strengthened the
magnetic field as the stellar transformer continued charging the
core. The core became capable of holding more and more
charge within an ever increasing magnetic field. At some point
around 12,900 years ago some trigger provided a discharge
event.

Younger Dryas Impact Hypothesis and North American
Megfannal Extinction

At the end of the Ice Age some 12,900 years ago, the northern
hemisphere seemed to be warming, but then there was a sharp
drop in temperatures and a return to glacial conditions for
another thousand years. Richard Firestone proposed that 12,900
years ago an airburst comet caused the late Pleistocene
megafauna extinctions and subsequent Younger Dryas (YD)
cooling event. He proposed fragments of comet may have
created the Great Lakes [14]. The ice record is consistent with
YD impact theory, supporting extensive biomass burning just
before the abrupt onset of the anomalous cool YD climate
episode. The YD boundary cosmic-impact hypothesis considers
that Earth was impacted by fragments of a disintegrating comet,
the remnants of which persist within the inner solar system [30].
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Evidence suggests the cosmic impact triggered wildfires that
may have consumed 10 percent of the Earth's land surface, or
about 10 million square kilometers, causing the Pleistocene
megafaunal extinctions, and human cultural change i.e.
extinction of the Clovis culture.  Data collected from 170
different sites around the world find evidence huge wildfires in
North and South America, Europe, and Asia, bigger in fact than
the ones after the Cretaceous impact with extinction of the
dinosaurs [30].

Indian lore warns a star would fall, when in the sky appeared an
object as bright the sun, with a “long glowing tail” enveloping
the Earth. Trees burned, lakes and rivers boiled, rocks shattered
and after the star climbed back into the sky. People emerged to
a completely different world, where giant animals had died and
the Great Spirit warned the Star would someday return.
Although the long-tailed bright object may be a comet, as the
“long glowing tail” responsible for killing giant animals and
many of the people. Lore has “it was so hot - it caused ice to
melt off the mountains, rocks to melt, and all trees to catch
fire."

Can the Indian lore be describing and arc blast event in addition
to an approaching comet? These explanations seem to work
together, but the arc blast alone could explain the phenomena
without the comet. The comet hypothesis does NOT seem to
explain the shape of the Great Lakes, while a plasma vortex
arcing between the double layer in the mantle between the
Grand Canyon and Great Lakes explains much of the evidence
just discussed and some evidence not yet mentioned, such as
uplift of the Rocky Mountains proper as an electrical cathode
event.

The author took a photo of a petroglyph from Three Fingers
Canyon, Utah (Figure 23) showing the possibility of a comet
fragmenting. The placement of this glyph is also interesting as it
is located in a canyon with steep slick rock walls to both north
and south of a bystander. The glyph is located on the noth wall
and from this vantage point all one would have to do is look up
in the sky over their right shoulder to record what may have
transpired over Upheval Dome (Figure 24)!

(W (SN .‘h S -\I ' \
Figure 23: Image of petroglyph possibly showing comet fragments.
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Figure 24: Aerial view over southern Utah. The red arrow at the top

pointing east shows the location of Three Fingers Canyon. The red
arrow pointing south points to Upheaval Dome.

Black Mat

The start of the Younger Dryas cold spell is marked by a soil
layer called a black mat in North America. It may also be white
or bluish in color, and topped by sediment with few or no
human artifacts, indicating a lack of human occupation for years
after it was deposited. Early human - Clovis artifacts and
Pleistocene bones are found directly below the black mat, never
above it. There are extraterrestrial markers found at all of the
Clovis sites [31], at the point in time when that culture basically
vanished. The markers include charcoal and heavy metals, plus
the element iridium.

Fourteen kinds of minerals, gases and other materials have been
found in the black mat in more than a dozen Carolina bays
tested. Other markers found in the Carolina bays include spiky
glasslike pieces of carbon; fullerenes, which are round objects
that resemble soccer balls because of their six-sided pattern;
helium-3, an isotope not found naturally on this planet (is
known to occur within the mantle); and hollow balls of carbon.
Also Nano -diamonds, 10,000th the width of a human hair line
the basal sediments of several big Carolina bays. The Nano-
diamonds are found trapped inside glass like carbon spherules
suggesting, but not yet proving an extraterrestrial impact
created the bays. Diamonds found in the bays and at Clovis
archaeological sites across the country are rounded and
strangely shaped because they were created within seconds,
unlike slow-forming diamonds in the ground [31]. Can
interplanetary arc blast create these same markers? Critics of
the impact theory say that 14 markers rain down on Earth all the
time as dust from outer space. Although markers in the black
mat and Carolina bays are many times more abundant than
those normal background levels and such high levels are
supposedly only found only in association with cosmic impacts.
Critics also say impacts are so infrequent that the Younger
Dryas must have been caused by something else. They say there
is no visible crater near the Great Lakes. Did glaciers really
carve out the Great Lakes? What causes that strange 3 pronged
curvilinear feature converging toward a central vector or
tectonic vortex? The evidence indicates something blasted into
the Laurentide ice sheet that covered the Great Lakes region,
creating an enormous elliptical vortex shaped crater left in the
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Earth, i.e. the Great Lakes. Since meteorites generally don’t
create vortex shaped patterns, an arc blast plasma vortex seems
a more plausible in light of the previous relationships discussed.

Carolina Bays

One enduring mystery from pre-historic North America
puzzling climatologist, biologist, geologist, and astronomers is
the enigma of the Carolina bays. Carolina bays are generally
elliptical in shape. They are not really bays, although they are
depressions and a few hold water as ordinary lakes. They are
named bays because bay trees that grew there. They were
discovered in the 1930s from the first aerial photographs of the
Atlantic coast mostly in North and South Carolina, so they
began to be called Carolina bays. They are also in some
Midwesterner states like Nebraska, exhibiting flung out material
as two fan out areas like butterfly wings on either side of an
impact structure. They are all oriented roughly pointed toward
the Great Lakes as the likely point of origin. The main
morphologic characteristics of the Carolina bays were
summarized by [32]. “The Carolina bays display a northwest-
southeast orientation on the East Coast. Deviations from this
orientation appear to be systematic by latitude [33], later
correlations revealed they pointed toward Great Lakes [34].
Michael Davias recalculated the bay orientations taking into
account not only the Coriolis angle-change, but also making a
further allowance for the impact drift-angle. Having done so, it
appears the elliptical bays point at the center of the Great Lakes.
The stratigraphy beneath the bays is not distorted [35, 36].
Bays occur only in unconsolidated sediments. Bays in South
Carolina are found on relict marine barrier beaches associated
with Pleistocene sea level fluctuations, in dune fields, on stream
terraces and sandy portions of back barrier flats” [36].

The formation of the Carolina bays was suggested by Melton
and Schriever [37] from the University of Oklahoma in 1933 to
be a meteorite shower or a colliding comet. Firestones Impact
Hypothesis [2007] was rejected by the scientific community
[38] because there was no impact evidence established for
hypervelocity impacts. Surface structures created by impact
was established by geologist Eugene M. Shoemaker [5] around
1960, when he presented criteria for Meteor Crater in Arizona
that was the result of extraterrestrial impact, concluding it was
not a caldera of an extinct volcano. Using these criteria,
scientists concluded that the Carolina bays were not created by
an asteroid or comet, since analysis of Carolina bays shows no
evidence of a high speed impact. Extraterrestrial impacts melt
the target material. Impacts large enough to create the Carolina
bays should have excavated bedrock, and created bedrock ejecta
around the bays. Lack of bedrock ejecta evidence excludes the
possibility that they were formed by extraterrestrial impacts. In
2009, Firestone [31] pointed out the Great Lakes orientation of
the Carolina bays and proposed that the comet impact may have
struck the North American ice sheet ejecting glacial ice from
the extraterrestrial impact. The formation of the bays is
consistent with the physical characteristics of the bays from
secondary impacts on soft ground which the ice penetrated
forming oblique conical cavities later transforming into
elliptical bays.

7. CONCLUSIONS
Scientists have established through consensus that only impacts

can create the necessary temperatures and pressure needed to
form craters and shock quartz. Upheaval Dome has recently
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been accepted as an impact crater due to findings of shocked
quartz in specimens in the center of the dome [4] and its
perimeter [5]. However, observed simulations from the
University of Pennsylvania have shown that lightning can also
produce the temperatures and pressures required to shock quartz
[25]. Geochemist Matthew Pasek of the University of South
Florida was quoted, “The analysis should serve as a warning to
geologists not to rely only on that line of evidence” [26].
Evidence has been provided through Jacob Gable’s experiments
that electrical discharge can form craters [22]. These craters
formed in his lab strikingly resemble craters formed on the
moon and transient lunar phenomenon. This paper has provided
information on a glass like stone of the mineral analcime
discovered just outside of Upheaval Dome, yet could not be
verified as impact material [19]. This sample of analcime is
possibly made of volcanic glass [2]. This paper provided
information on how volcanic lightning has been shown to form
glass out of the ashes [16]. All of the scientists involved agree
the stone is unique, but they could not identify what caused this
mineral to take its peculiar glassy form.  Perhaps the
controversy behind the formation of Upheaval Dome should be
reconsidered for a theory that electric discharge machined the
crater and left evidence in the form of samples containing
shocked quartz, and other vitrified material in the surrounding
area that originated as aluminum-silicate clays currently within
Upheaval Dome. In other words analcime was ejected from an
electrical filament strike creating the crater.

Carolina bay impacts 12,900 years ago appear coincident with
the great Pleistocene mass extinctions of megafauna across the
northern hemisphere the only event of this type within the last
million years. Extinction of Clovis Man and a dramatic cooling
of climate at the beginning of the Younger Dryas period
punctuated this event. Interplanetary lightning triggered by a
passing comment seems a plausible explanation for displacing
ice during a hyper-velocity arc blast. One conclusion is that
these enigmatic bays are elliptical impact crater-depressions not
created directly by an incoming comet or meteor shower, but
depressions formed by much slower secondary glacial ice
projectiles displaced from an ice sheet from an impact or arc
blast within the Great Lakes. This fracturing ice, ejected at
high-velocities up though the atmosphere and into a ballistic arc
down towards their target regions, splattered in two giant wings
across central and eastern North America, forming clusters of
identical elliptical impact depressions orientated towards the
Great Lakes area. The symmetric flanking of two wings of
debris being lifted up either side of the primary impact is known
as a butterfly formation. Thus only 12,900 years ago, the entire
eastern half of North America was completely obliterated, and
the world was plunged into a little Ice Age of the Younger
Dryas [14].
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