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INTRODUCTION
Ross Paterson, Ron Wyatt, and other young-earth creationists (YEC), claim
in four videos that they have found the remains of five ancient cities (e.g., Sodom
and Gomorrah) that were destroyed by a biblical “fire and brimstone” storm
(Genesis 18:16 to 19:29). See Figure 1 and these links:
https://www.youtube.com/watch?v=KBCs4wexgRk&index=23&list=WL
https://www.youtube.com/watch?v=L7uHKn2ijKw
http://www.arkdiscovery.com/sodom_&_gomorrah.htm "
https://www.youtube.com/watch?v=XzVR5HTcR1I
The supposed locations of the cities are in the Pleistocene Lisan Formation
(Figure 1) that borders the Dead Sea. This formation also extends north to the Sea
of Galilee. The five cities destroyed by the “fire and brimstone” storm are further
described by Steven Collins (2013).
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Figure 1. Location of Sodom and Gomorrah and other cities (Zeboim, Admah,
Zoar) supposedly destroyed during the Genesis “fire and brimstone” storm. Image
from first link above, video by Ross Paterson, and
http://www.truediscoveries.org/sodom-gomorrah. The Lisan Formation is the
light cream tongue of land projecting into the south end of the Dead Sea and
adjacent to yellow arrows pointing to locations of Admah, Gomorrah, and Sodom.
The videos show eroded landforms that the young-Earth creationists thought
looked like buildings (Figure 2) , temples, sphinxes, and ziggurats (Figure 3). A
ziggurat is a Babylonian or Assyrian temple of Sumerian origin in the form of a
pyramidal tower.
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Figure 2. Supposed former buildings, thought by young-Earth creationists to be
unnatural and man-made. Source Ark Discovery Kevin Fisher.

Figure 3. Supposed former ziggurat. Source Kevin Fisher Ark Discovery.
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Poor quality images of a supposed temple, sphinx, and a ziggurat can also be
seen at the following link: http://www.csun.edu/~vcgeo005/Sodom.pdf
Figure 4 shows a landform that is supposed by the young-Earth creationists
to be man-made structures. Some of the “buildings” appear to have archways,
doors, and square windows and have walls at right angles to each other, which
young-Earth creationists believe are characteristic of man-made structures and not
found in natural rocks.

Figure 4. Near-shore section of Lisan Formation in Perazim Valley, a supposed
former building or buildings [back left] in the western area of Sodom in Figure 1.
Young-Earth creationists think that some of the layers in these landforms
contain ash produced by the firestorm. Another line of evidence used in support of
their model are nodules of white sulfur (brimstone) in some of the layers of the
formation (Genesis 18:16 to 19:29). In some places the white sulfur nodules are
enclosed in a crust (0.5 to 1 inch thick), and this crust is black next to the sulfur
and may grade to orange-brown in the outer part. Some nodules lack a black crust
(Figure 5). Chemical analysis shows that the white sulfur is 98% pure sulfur, but
young-Earth creationists claim that the yellow sulfur that occurs in hot springs and
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volcanic areas does not have this purity. Ross Paterson also reported that
magnesium is found associated with the white sulfur nodules.

Figure 5. White sulfur nodule. Image from:
https://discoverynews.net/category/discoveries/sodom-andgomorrah/http://www.discoverynews.us/
Young-Earth creationists also note the presence of folded and “swirling”
layers in some places in lower parts of the Lisan Formation. But they do not seem
to realize that many of the white layers in the Lisan Formation are composed of
gypsum, and the gray layers are composed of calcite or aragonite. Aragonite has
the same composition as calcite (calcium carbonate) except that it crystallizes in a
different mineral structure, and young-Earth creationists, having no training in
mineral identification would not realize this. The folded and “swirled” layers at the
bottom of the Lisan Formation likely resulted from slumping, crumpling, and
lateral sliding that were caused by earthquakes early in the history of the lake when
the lowermost layer0s were deposited.
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Young-Earth creationists think that sulfuric acid rain produced in the
firestorm caused a reaction with the limestone blocks in the former buildings of the
ancient cities to convert the limestone (calcium carbonate) into anhydrite (calcium
sulfate) but still left the buildings standing in place.

Discussion
The “Lisan Formation” is described in several scientific articles and books,
and this literature is the source of much of the information in this chapter. See:
Machlus and others (2000), Enzel and others (2006), Warren (2008), and Bishop
and others (2013). The sediments in the Lisan Formation were deposited in Lake
Lisan about 14,000 to 70,000 years ago and are 40 meters (120 feet) thick at their
maximum thickness. This lake had greater depths than the present Dead Sea. See
the following link in which lake levels and stratigraphic sequences are described:
http://earthquakes.ou.edu/reches/Publications/Bartov_2002_lake_levels.pdf
Lisan means tongue in Arabic and relates to the shape of the Lisan Peninsula
where studies of the lake sediments were made (south end of the Dead Sea, Figure
1). Lake Lisan had its highest stand at 180 meters below sea level about 24,000 to
25,000 years ago and formed a lake completely filling the Jordan Valley. Former
wave-cut beaches can be found at this level. At this time, this high stand was 200
meters above the current level of the Dead Sea, which is 427 meters (1,401 feet)
below sea level − the lowest sea on Earth.
The sediments in the Lisan Formation were deposited in three environments:
(a) an offshore environment with alternating aragonite and eroded and transported
grains in thin layers consisting mainly of silt-sized calcite, dolomite, quartz, and
gypsum, (b) a near shore environment with the same minerals as in the offshore
but a bit more coarse-grained (as in Figure 4, and (c) a shore-delta environment
with transported sediments that consisted of clay, sand, pebbles, and boulders
eroded from Cretaceous rocks that border the Dead Sea/Red Sea rift zone.
The aragonite, calcite, and gypsum layers were produced because of the
evaporation of the great volume of water in Lake Lisan, which contained large
amounts of dissolved ions of calcium, carbonate, and sulfate. In a few places
layers of halite (salt) are also found in the area where the supposed man-made
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structures of Sodom and Gomorrah occur, but this halite is not visible and
available for the young-Earth creationists to see because it was found in drill cores.
However, just west of the Lisan Formation is Mt. Sedom (another name for
Sodom) where the Sedom Formation was deposited (Zak 1967).
https://en.wikipedia.org/wiki/Mount_Sodom The Sedom Formation consists
mainly of halite (salt), gypsum and minor amounts of dolomite and chalk
(aragonite) and reaches a thickness of 1,500 to 2,000 meters (4,921 to 6,562 feet)
on Mt. Sodom. These evaporite deposits are in a basin separate from the Lisan
Formation and were laid down at a different time but are similar in character to the
deposits in the Lisan Formation. One erosional structure on Mt. Sedom is a pillar
that is called “Lot’s wife” (Figure 6) and is southwest of the Dead Sea in the same
area that the supposed cities of Sodom that Paterson claims are there.

Figure 6. Remnant pillar of rock salt on Mt. Sedom: Source: Mark Wilson,
College of Wooster.
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The chemically precipitated aragonite crystals (another kind of “salt”)
appear in thin (~0.5-1 mm thick) layers alternating with eroded and transported
grains in thin layers of similar thickness. Some transported grains in thin layers
consist of quartz grains and clay minerals that are probably of wind-blown origin
and were derived from the Cretaceous wall rocks of the Rift Valley. Prominent
gypsum layers (more than 30 cm thick) can be traced laterally across large
distances toward the center of the lake deposits. The Middle Member of the Lisan
Formation contains large portions of sandy layers that were deposited during
storms and can be traced from “building to building” in the young-Earth
creationists' model at the same elevations as resistant-to-erosion layers that stand
out in the formation (Figures 2, 3, and 4).
Some geologic knowledge is needed by Ross Paterson and other youngEarth creationists in order to make correct interpretations. (1) Because the Lisan
Formation consists of layers of evaporites, such as gypsum (calcium sulfate with 2
water molecules) and aragonite (calcium carbonate, in marl or chalk), (2) because
both minerals are quite soft (gypsum is hardness 2 on the Mohs' hardness scale
while aragonite is hardness 3), and (3) because crystals of these minerals were
poorly cemented together, they all crumbled easily in Ross Paterson’s hand.
Therefore, he thought that they must be ash. In the lower layers anhydrite is found,
and this anhydrite occurs there because of burial pressure and higher temperatures
at depth. Gypsum lost its water to become anhydrite. Ross Paterson and other
young-Earth creationists found only anhydrite in most places because they were
examining the rock “landforms” in the Lisan Formation at the base of the
“buildings.” Most upper parts of this formation contain only gypsum, but some
gypsum occurs in upper parts of the lower levels instead of anhydrite.
The sulfur nodules were likely generated by anaerobic bacteria that locally
converted the sulfate of the gypsum (or anhydrite) into elemental sulfur. The
biologic processes that produced the elemental sulfur are described by Bishop and
others (2013) and are too complicated to explain here for the average reader not
trained in chemistry and microbiology.
If the nodules of white sulfur were truly burning masses that rained down on
soft ash which was produced by enormous temperatures in a “fire and brimstone”
storm, then there should be evidence of the impacts of these relatively large masses
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on the soft thin layers of the anhydrite beds, disturbing the layering and creating
craters with rims, and none is observed.
Even large raindrops (much smaller than the sulfur nodules) falling on soft mud
can create craters with raised splash rims that are commonly preserved in some
sedimentary rocks, and these craters then give evidence to geologists as to the
orientation of an “up-direction” in layered rock sequences. Therefore, because of
lack of any cratering and disturbance of layering in the supposed ash, the white
sulfur nodules did not rain down from the sky but rather were formed in place by
anaerobic bacteria.
The reason why the crust around the white sulfur nodules is black in some
places may be because iron increases toward the sulfur nodules while manganese
decreases. Because manganese is quite soluble and iron is rather insoluble, this
relationship suggests that the rocks were in an open system in which water was
released and escaped the Lisan Formation as the gypsum was converted to
anhydrite. On that basis, this open system also permitted the anaerobic bacteria to
convert some of the gypsum (or anhydrite) into elemental sulfur (Bishop and
others, 2013) and allowed much of the soluble manganese to be carried away in the
escaping water while diffusing iron was precipitated around the sulfur.
The sulfur in the nodules that young-Earth creationists found is white
monoclinic sulfur in most places in the Lisan Formation, but in a few places traces
of yellow orthorhombic sulfur can be seen in their videos. Generally, yellow sulfur
occurs associated with volcanic rocks and hot springs and forms at temperatures
near 96°C, but white sulfur requires slightly higher temperatures near 100°C.
These higher temperatures were likely present at greater depths where the gypsum
was converted to anhydrite. Sulfur forming in volcanic sites is commonly
orthorhombic and yellow instead of monoclinic and white. I have seen such
yellow sulfur crystals in photos following the eruption of the volcano Surtsey off
the coast of Iceland. But that does not mean that such monoclinic white sulfur
could not be produced in other kinds of environments with different temperatures
and pressures. It need not result from the creation of fire by God and rained down
as burning-sulfur bombs.
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Young-Earth creationists claim that right angles seen in their purported
building remnants are characteristic only of man-made objects and not of rocks
seen nature. However, right-angle joint systems (called rectangular joint systems
by geologists) are commonly present in rock formations around the world,
particularly limestone formations; e.g., pink and white limestone layers with rightangle jointing in Bryce Canyon National Park, Utah (Figure 7).

Figure 7. Bryce Canyon white and pink limestone with right-angle vertical
jointing (cracks). Weathering rounds the corners. (personal photo)
Figure 8 is an image of an erosional remnant of pink and white limestone in
Bryce Canyon where vertical, intersecting, right angle jointing has isolated a
minaret with a resistant cap rock. If young-Earth creationists found this minaret in
the Lisan Formation in the supposed city of Sodom, they might interpret it as a
ziggurat except that in that place the cap rock would be a sandstone layer on top of
layers of gypsum and aragonite.
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Figure 8. Minaret in Bryce Canyon, Utah.
Another example of right-angle jointing can be seen in Iowa where such
jointing cuts sedimentary rock in two formations (Figure 9) and in Devonian rocks
in New York (Figure 10).

Figure 9. Right-angle jointing that cuts the Cummingsville Formation (Upper
Ordovician) exposed in Decorah, Iowa. The Cummingsville is the brown upper
unit; the Decorah Formation is below. Source: Mark Wilson, College of Wooster.
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Figure 10. Right-angle jointing in Devonian sedimentary rocks, Genesee Gorge,
New York. Source: James St. John, Ohio State University, Newark.
Figure 11 is an image of an eroded rock structure that young-Earth
creationists might interpret as the remnant of a man-made sphynx that is similar to
some eroded rock structures in the Lisan Formation. The resistant cap rock in this
formation is a thick bed of chalk (a variety of limestone).
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Figure 11. Eroded chalk beds, looking like an ancient man-made sphynx, in the
Smoky Hill Chalk Member of the Niobrara Formation, Upper Cretaceous, Castle
Rock, south of Quinta, Kansas. Source: James St. John, Ohio State University,
Newark.
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Figure 12 is an image of an eroded rock structure that young-Earth
creationists might interpret as the remnant of a former temple.

Figure 12. Fossil Mountain, Utah; Ordovician shales and limestones. Source:
Mark Wilson, College of Wooster.
The reason why Ross Paterson reported magnesium to be associated with the
white sulfur nodules is because Lake Lisan, during part of its history, became quite
rich in dissolved magnesium (Mg) ions with high magnesium/calcium (Mg/Ca)
ratios. For this reason, some of the aragonite and calcite-bearing layers have been
dolomitized. That is, the already-crystallized calcium carbonate (limestone) was
converted to calcium-magnesium carbonate (dolomite). This is not unexpected
because magnesium is a common element (ion) dissolved in salty ocean or lake
water and because the weathering of magnesium-rich minerals in basalt provides
this element to oceans and lakes by weathering and stream erosion. Such basalt
occurs in a large area at the north end or the Sea of Galilee north of the Dead Sea,
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and these volcanic rocks could have been the source of the magnesium ions that
accumulated in Lake Lisan (as well as calcium and sulfate ions). Furthermore, the
model by the young-Earth creationists does not take this fact into account because
dolomite could not have rained out of the sky during the “fire and brimstone”
storm or be created by the reaction of the sulfuric acid rain with limestone.
Because the aragonite layers in the Lisan Formation contain ~3 parts per
million U, this uranium was used in the 234U-230Th age-dating method to establish
the times of deposition and fluctuations in the lake level in its 56,000 year history
(70,000 - 14,000 years). Ross Paterson would not accept these dates because he
insisted that the Earth is no older than 6,000 years.
Locally, gravels and sands that were transported by streams into the lake
waters form layers on top of the gypsum and aragonite layers. These gravel and
sand layers are relatively hard and are resistant to erosion and form horizontal cap
rocks that protect the underlying softer rocks from erosion, as shown in Figure 4.
Therefore, when the layers of the Lisan Formation were eroded, they produced
landforms that to the young-Earth creationists looked like flat-topped buildings and
temples. All these landforms, which extend laterally for thousands of feet, have
tops with the same elevation which would be highly unlikely if produced by human
building construction. Other hard layers at mid-levels of the formation also can be
traced laterally for these same distances and at the same elevations. Differential
erosion of some cap-topped areas produced natural rock formations that look like
sphinxes to the young-Earth creationists.
The alternating thin layers of aragonite and gypsum (or anhydrite) cannot
possibly be the result of hot sulfuric acid rain reacting with limestone blocks of
man-made buildings, as Ross Paterson postulates. That is physically impossible,
particularly when these thin layers alternate with each other. There is no way that
the acid rain could penetrate limestone blocks of buildings in narrowly spaced
horizontal fractures and leave the rest of the limestone blocks unaltered and still in
place. Moreover, the calcite in the limestone could not have been converted to
aragonite “ash” in this process. Aragonite is a carbonate mineral and does not
precipitate as “ash” from sulfuric acid-bearing rainstorms because the acid would
have broken down the aragonite and released its carbon dioxide component as gas
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to the atmosphere. Aragonite can only be formed in the Lisan Formation by
evaporation of water in Lake Lisan.
Young-Earth creationists claim that the remains of the buildings in Sodom
and Gomorrah have windows, archways, and doors, but in not one of these places
can it be demonstrated that empty space (a room) exists behind the supposed
window openings, nor can it be demonstrated that supposed archways and doors
are backed by hallways or rooms. If ash had fallen from the sky on top of former
city buildings or if the buildings had been burned in place by enormous heat and
fire, one would expect ash to be draped over the top of a solid window frame that
was resistant to burning, if that window were to be preserved as a rectangular
frame. But that is not the case. Horizontal layers of sedimentary rock are
continuous on top of and through the supposed window openings without
disruption from one side to the other. In any other places in Israel where ancient
cities are found that once housed large populations, limestone block walls
surrounding former empty rooms are present. See the following link.
http://www.biblearchaeology.org/post/2008/04/16/The-Discovery-of-the-SinCitiesof-Sodom-and-Gomorrah.aspx
But, to repeat, such walls and foundations surrounding empty spaces are not
demonstrated in any of the young-Earth creationists' videos showing the supposed
remains of cities with huge populations that are claimed to have once existed. All
that is shown are eroded landforms that are clearly solid masses that contain layers
of former lake beds. This is particularly obvious in Figure 4 which shows
horizontal sedimentary layers of different thicknesses, color, and hardness (hence,
differing resistance to erosion). No evidence of any kind of foundation for a
building occurs at the base of the outcrop. If five different cities are said to have
existed in this area west of the Dead Sea, surely at least one place could be found
with the remains of a former limestone-block foundation still present, but the
young-Earth creationists have not shown any such place.

Conclusions
The young-Earth creationists in their model for the origin of Sodom and
Gomorrah have picked rock and mineral characteristics in the Lisan Formation
which are mostly from areas at the lowermost part and in the offshore environment
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where they could collect samples and observe the rock layers. They ignored places
higher in the formation that they could not climb to, and they did not expand their
studies and observations laterally to observe how the rock layers graded into and
inter-fingered with rock layers of different compositions near the shores of Lake
Lisan. For example, Figure 4 is an illustration of near-shore sedimentary layers
that are a bit coarser than sedimentary layers that young-Earth creationists show in
their video images but which are gradational to these layers. Moreover, the YEC
claim that a lake never existed here, but they never looked laterally to where these
near-shore sedimentary layers are found and which have nearly flat wave-cut
beaches (terraces) that clearly show the existence of such a lake.
If only data that fit a model are chosen and if data that do not fit a model are
ignored, any theory can appear to be strongly supported. But salt, gypsum,
aragonite, clay, silt, sand, and dolomite cannot rain as ash from the sky during a
“fire and brimstone” storm or become residual ashes of former burned limestoneblock buildings. In the YEC model, the buildings would have consisted of
limestone (calcium carbonate) to form the block walls and of wood, straw, and
reeds (organic material consisting mostly of carbon) to form roofs, flooring, and
furniture, and none of this material contains the amount of sulfur in them to
produce the great thickness of gypsum layers in the Lisan Formation.
Moreover, a fire would not produce an ash that has large amounts of water
(2 water molecules per each formula of gypsum: CaSO4 ▪2H2O) that crystallized in
the supposed ash. Both gypsum and aragonite in alternating thin layers can only
form by evaporation of a very large lake that has dissolved ions of calcium and the
sulfate molecule in its water. Their model is total nonsense and only fits what the
YECs want to believe they see.
To illustrate the absurdity of the YEC model that the gypsum and aragonite
layers represent the ashes of buildings that were constructed by humans in the
cities of Sodom and Gomorrah and that these layers now occur in this formation.
the following can be pointed out. This formation has a maximum thickness of 40
meters (120 feet). Ashes left over from burned buildings after a forest fire here in
California perhaps represent one hundredth of the original thickness of these
buildings. So, the YEC are trying to convince the reader of this article that at one
time these cities consisted of skyscrapers 12,000 feet high that extended for miles
and miles. If this isn't absurd, I do not know what is. Therefore, the young-Earth
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creationists' model that the ancient cities of Sodom and Gomorrah occur in the
Jordan Valley west of the Dead Sea in a geologic rock formation (the Pleistocene
Lisan Formation) has no merit.
Observations and geologic evidence presented in this chapter do not negate
the possibility that some kind of catastrophic event occurred in biblical times that
destroyed these cities, but the data show that remnants of supposed buildings,
temples, sphinxes, and ziggurats do not exist in this part of Israel. Therefore, what
young-Earth creationists suggest are the sites of Sodom and Gomorrah is incorrect.
Young-Earth creationists, who have no training in basic geology, chemistry, and
microbiology can imagine processes that are impossible, defying the natural laws
that the Creator made.
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