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CHAPTER 2: NOAH’S FLOOD AND CLIMATOLOGY

The Younger Dryas and History

If an old earth position is assumed, the last Ice Age occurred around 18,000 BC. At this time,
approximately 30% of the earth's surface was covered with ice.! F. Doumenge noted that the
Mediterranean Sea was around 120 meters shallower than it is today. The sea was divided into
three temperature zones determined by the geology of the sea floor and the sources of the rivers
that flowed mto the sea. The western temperature zone was cold. Doumenge argued that
temperatures in the western Mediterranean resembled current conditions i the North Sea.
Penguins, seals, and whales lived in the western basin. The eastern Mediterrancan basin was
warmer than this.> H. E. Wright argued that the north Mediterranean region was dry during the
last glacial period, and Europe was covered by tundra.’

There has been broad and general agreement about the process by which the glacial ice
melted at the end of the last ice age, although there has also been endless debate over the
chronology of these events. There is broad agreement that the great ice sheets melted in a series
of warm and cold periods. These warm and cold periods lasted anywhere from a few centuries
to a few millennia. During warm periods, the glacial ice melted very rapidly, and the ocean level
rose rapidly. During cold periods, ice fields began to form once more. These alternating warm
and cold periods had a remarkable impact on plant life in the northern hemisphere. During warm
periods, tundra plants were replaced by forests over a wide area. During cold periods, the forests
died away, and were replaced with tundra plants once more. A decade ago, it was popular to see
the first warm period somewhere between 13,000 and 11,000 BC. This warm period was
followed by a cold era called the Older Dryas. This cold period ended in renewed warmth and
rapid glacial melt. This warm period was called the Allerdd Fluctuation. It ended around 9000
BC and was followed by a thousand years of full glacial cold called the Younger Dryas.” After a
thousand years, the climate warmed for the last time at the beginning of the Preboreal period.
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In recent years, this pattern has been called into question.® While many authors still defend
the older chronology, many others now merge the two cold periods. They date the begnning of
the Younger Dryas somewhere between 13,000 and 11,000 BC instead of dating the Older Dryas
at this time. This can be very confusing. Authors who write about the Younger Dryas are likely
to propose start dates for this climate period anywhere within a 4000 year span of time. That is a
very wide time span since full glacial cold lasted until 15,000 BC. In general, it is much easier to
defend a linkage between the Younger Dryas and Biblical history if the Younger Dryas is dated
between 9000 and 8000 BC. While pollen and isotope studies can be argued either way, a more
recent Younger Dryas is also much easier to fit into the archaeological record. There is no clear
evidence for settled village life anywhere in the world before 9000 BC.

Ruddiman and Mclntyre argued that between 14,000 and 11,000 BC, the polar weather front
and the winter sea ice limit covered the whole north Atlantic from the center of Spain northward.
Their evidence for this claim came from the difference between polar and subpolar varieties of
plankton found in sea bottom cores from this time period.’

Andrew Goudie argued that the Zagros Mountains were covered with glaciers before the end
of the last glacial era, and the snow line was somewhere between 1200 and 1800 meters lower
than it is today. The mountains below the snow line were cold with bleak steppe conditions.
Goudie argued that the mountains were too cold to be occupied before 11,000 BC. Goudie
argued that the transition between cool steppe and warm oak-pistachio savannah should be dated
somewhere around 9000 BC. Goudie’s evidence for this transition came from pollen and lake
sediment studies. Emmer and barley also first appeared in the region at this time.*

Ruddiman and Mclntyre argued that glacial ice sheets in the northern hemisphere had
become relatively thin by 11,000 BC. The early phase of rapid ice disintegration had occurred
largely by breaking ice bergs from glaciers and melting them in the ocean. Ruddiman and
MclIntyre argued that after 11,000 BC, sea ice south of 50 degrees latitude was melting rapidly.
Ruddiman and McIntyre argued that during these years, the polar weather front retreated to a
line loosely from Labrador to Iceland. This brought a very warm period to Europe and the Near
East. This warm period is called the Allerdd Fluctuation. There is no way to determine the
winter sea ice limits during this period.

The Alleréd Fluctuation may be an ideal candidate for the time period when God created a
garden in the land of Eden, and brought to the garden the man that He had created. The Garden
of Eden may have been located in the mountains north of Mesopotamia since the Tigris and
Euphrates Rivers flowed out of the garden. Before 11,000 BC, these mountains had been barren
tundra incapable of supporting a human population. After 11,000 BC, the Allerdd brought
warmth to the region, and the area began to resemble a garden. Forests spread rapidly through
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the mountains north of Mesopotamia, and into southern Europe.” A wide variety of pollen types
appear in soil cores from the Allerdd in the region that the Bible called Eden. This land remained
a paradise unti Adam and Eve rejected God’s covenant. Yahweh decreed that they would be
driven from the garden to earn their living with great difficulty on a cursed land.

If this model is accepted, there is no way to know when Adam and Eve revolted against God,
or how long they lived near Eden before the Allerdd came to a close. Evidence for human
occupation of northern Europe during the Allerod may come from the Laacher See volcano in
the Rhineland. This volcano erupted during the late Allerdd covering the Allerdd era vegetation
with ash and pumice. Two human skeletons and several hearths were found below this ash but
no evidence for permanent human settlements.'” The Allerdd Fluctuation may also have marked
the beginning of the Natufian hunter/gatherer culture i Palestine and of Neolithic cultures
elsewhere. Genesis 4220 may have born witness to the presence of an early hunter/ gatherer
culture. This verse noted that Lamech's son Jabal was the father of those who lived in tents with
livestock.

After the end of the Allerdd, the earth became truly a cursed place as Yahweh had promised.
The Allerdd was followed by the Younger Dryas, when full glacial cold returned for a thousand
years. During the Younger Dryas, much of the forest land north of Palestine died out and was
replaced by tundra vegetation once more.!" The villages that had been formed by Cain's
descendants gradually disappeared because of the drought. The Iranian Plateau saw a complete
break in human occupation during the Younger Dryas, as did regions like the Azraq basin and
the oasis at El Kum.

Ruddiman and Mclntyre argued that between 9000 and 8000 BC, the polar front returned
south all the way to the northeast corner of Spain. This brought nearly full glacial cold to Europe
and the Near East. The southern edge of the polar sea ice was only slightly further north during
the Younger Dryas than during the full glacial cold. Ocean temperatures returned to glacial cold
everywhere beyond of 52/53 degrees north latitude. Arctic ice bergs were very common in the
north Atlantic during these years, and the ice rafted ash into the ocean.'” The Younger Dryas
were cold and dry in general, but the aridity became more severe as the Younger Dryas
progressed. The degree of aridity changed somewhat from region to region."’
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Europe was completely depopulated during the Younger Dryas. Human occupation
continued in the Levant, but only clustered around areas that still had water.'* Harvey Weiss
argued that the Younger Dryas brought a change to the nature of human culture. Weiss argued
that before the Younger Dryas, only a hunter/gatherer culture existed. Weiss argued that during
the Younger Dryas, it became much harder for people to find food. So they were forced to adapt
by developing simple agriculture.'”> Weiss was perhaps oversimplifying the evidence. Genesis
recorded that Cain and Able were already engaged in agriculture at the expulsion from Eden.
However, the Younger Dryas marked the start of basin irrigation agriculture in the ancient Near
East.

There has been quite a debate about the cause of the Younger Dryas. When evidence for the
Younger Dryas cold period was first found, it was assumed that this was only a local event in the
North Atlantic region. It was assumed that melting sea ice, sea icebergs, and glacial ice simply
cooled down the climate like melting ice cubes in a glass of water. In 1989, Fairbanks published
a detailed study of the history of coral formations near Barbados. He demonstrated that the rate
of ocean level rise after the end of the last glacial period slowed down greatly during the
Younger Dryas. During these cold years, the sea surface did continue to rise, but only very
slowly. This implied that the Younger Dryas cold could not have been caused only by the
melting of glacial and sea ice.'® The rising sea levels during the Younger Dryas were caused by
ice melting in the Antarctic instead of the northern hemisphere.'”

Shortly after the Younger Dryas period was discovered, it became apparent that this cold
period was very wide spread. In 1987, Bard et al studied two ocean bottom cores from the
coastal regions of Ireland and Portugal These cores came from areas 2000 km apart. Yet the
cores resembled each other quite closely. Plankton and oxygen isotope studies gave clear
evidence for the beginning and end of the Younger Dryas. Both cores dated these climate periods
at the same time, which suggested that the Younger Dryas was a uniform characteristic of the
whole region. Bard et al dated the Younger Dryas between 9010 and 8390 BC. They described
the transition between the Younger Dryas and the subsequent Preboreal period as being
"instantaneous." By this they meant that the transition took less than 400 years, which was the
finest chronological resolution that their dating methods could provide.'®

The ultimate cause of the Younger Dryas should probably be sought outside of the earth’s
climate system. If the Younger Dryas had been caused simply by a breakdown i the earth’s
heat distribution system, other regions of the earth would have warmed greatly while the
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northern hemisphere cooled. That does not seem to have been the case. The Allerdd and the
Younger Dryas periods greatly affected climate conditions across most of the world, although
not all areas were affected at exactly the same time or in exactly the same way."” Evidence for
the Younger Dryas has been found in Africa, China, New Zealand, the South Atlantic, South
America, North America, the Near East and Europe.”* While the Younger Dryas may have been
caused by something outside the earth’s system, the transitions between climate periods occurred
too rapidly for this explanation to be sufficient. Several recent studies have noted that the earth’s
climate system remains relatively stable until pushed beyond some threshold. Then the whole
climate system changes radically and very abruptly indeed.”'

Noah's Flood and the Younger Dryas/Preboreal Transition

Climatologists claim that sea levels rose rapidly after the end of the Younger Dryas. In the
next 2000 years, the sea level rose over 40 meters. The Persian Gulf shore moved north by
several hundred meters per year.”> Ruddiman and MclIntyre argued that between 8000 and 7000
BC, the polar front was pushed back all the way to the mouth of the Labrador Sea. The earliest
sub-polar mollusks appeared at Baffin Island around 7725 BC.”” In a 1989 study, W. Dansgaard,
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J. W. C. White, and S. J. Johnsen studies the transition from the Younger Dryas to the
subsequent Preboreal period. They argued that this transition may have occurred at 8770 BC
give or take 150 years. This is more than 700 years earlier than the date suggested by Ruddiman
and MclIntyre for the same transition. Dansgaard, White, and Johnsen argued that this transition
appeared as a sudden shift in all of the parameters that they studied, including heavy isotope
studies, chemical trace element studies, acidity studies, and continental dust studies.”*

It is important to note how rapidly this transition occurred. It is truly striking how rapidly the
Younger Dryas began and ended. The transitions between warmth, full glacial cold, and renewed
warmth may have been less than a decade. Recent studies have suggested that the Younger
Dryas may have resulted in part from changes in the Great Conveyor, the broad system of deep
and shallow ocean currents that carry warm equatorial water into the North Atlantic basin.*’
Only minor changes in the sea's salinity and temperature may have had a huge impact on the
direction of the deep ocean's currents.”* These ocean currents in turn have an enormous impact
on climate conditions world wide.*’

R. B. Alley et al discussed the transition between the Younger Dryas and the Preboreal
periods. They used as their evidence a study of the GISP2 ice core from Greenland. Alley et al
argued that the Younger Dryas ended very abruptly. They claimed that the transition took at the
outside less than fifty years. They argued that dust concentrations in the ice core suggested that
the Younger Dryas may actually have ended even more rapidly than that. Dust concentration in
the ice core suggested that the Younger Dryas may have shifted to the Preboreal climate in less
than twenty years. Finally, they studied snow thickness evidence from the ice core. The evidence
from snow thickness suggested that the Younger Dryas/Preboreal transition may actually have
occurred in as little as a year or two. After this transition, the amount of annual snowfall
doubled. They added that the same kind of ice core evidence suggested that the transition from
the Oldest Dryas to the Bolling/Allerdd warm period may also have occurred extremely
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rapidly.®® If the transition between the Younger Dryas and the Preboreal occurred in a very short
time period, this transition may be a good candidate for the source of Noah’s flood.

What would have been the water source for Noah’s flood? Transitions from cold to warm
periods have often been accompanied by substantial rainfall.>’ Basin irrigation cultures living on
the valley floors could have been destroyed by flash floods roaring down the river valleys. Such
local floods would have occurred simultaneously in many places, and could have brought an end
to the entire culture. There is rather strong evidence that massive flooding did indeed strike the
ancient Near East during the Younger Dryas/Preboreal transition. The evidence for this flooding
begins with the North Atlantic Oscillation, or the NAO. Heidi Cullen and Peter deMenocal
studied the relationship between the North Atlantic Oscillation and the amount of water that
flowed through the Tigris and Euphrates valley. The name '"North Atlantic Oscillation”
described the rather permanent, year round presence of a low pressure region in the atmosphere
near Iceland, and high pressure regions near the Azores and the eastern Mediterranean basin.
These pressure zones tend to strengthen and weaken at the same time. They give the climate of
the North Atlantic a bipolar structure. As these pressure zones strengthen, weaken and wander,
they have a great impact on climate conditions in eastern North America, Europe, the
Mediterranean basin, and the Near East.

As the high pressure zone near the Azores weakens, warm moist air flows into Europe and
the Mediterranean basin. In the winter, this warm moist air creates strong rains in the
Mediterranean region. These rains move as far to the east as the headwaters of the Tigris and
Euphrates Rivers, and greatly increase stream flow throughout Mesopotamia. Cullen and
deMenocal concluded that the Atlantic Ocean was the primary source for the moist air which
eventually fell as rain and flowed down the Tigris and Euphrates Rivers.’® This climate system
can still be seen in the Near East today. Rainfall in Israel occurs largely in the winter. Israel sees
an average annual rainfall between 500 and 900 mm of rain. Less than 1mm of ramn falls during
the summer months, and only in the northern part of the country. During the summer months, the
Persian Gulf Trough dommates the region. This is a low pressure region that extends from the
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Asian Monsoon low through the Persian Gulf and northward through the Aegean Sea and
Turkey.”!

The North Atlantic Oscillation is important because it demonstrates that Atlantic Ocean
temperature variations have a direct impact on weather patterns across the ancient Near East.
Even a relatively mild change in North Atlantic Ocean temperature can affect temperature and
moisture levels in the air, and can send flooding down the Tigris and Euphrates basins. However,
the Younger Dryas/Preboreal transition was accompanied by far more than normal flooding.
During this transition, the Great Conveyor currents suddenly began bringing warm equatorial
water into the North Atlantic. This happened when the whole region was still locked i near
glacial cold. The warm water flowed past the Atlantic coast of Afiica, and it flowed into the
Mediterranean basin. This warm water produced huge clouds of evaporated water. These clouds
struck the cold air masses in the northern hemisphere, and dropped as rain. A vast amount of rain
fell on the whole region until Europe and the Near East warmed enough to stabilize the climate
system. It might actually have taken 40 days and 40 nights for the climate system to stabilize.

This is more than simply conjecture. One of the hot topics of research in recent years has
been the presence of thick sapropel layers in sediment on the floor of the eastern and western
Mediterranean Sea basins. A total of 12 sapropel layers have been found at different levels in
cores from the Mediterranean Sea floor. The Mediterranean Sea sapropel layers were discovered
in 1952. As is always true with hot topics, the sapropel layers have been interpreted in a number
of ways.””> One of the more interesting studies of sapropel layers in the eastern Mediterranean
basin was written by M. Rossignol-Strick et al.

Rossignol-Strick et al described a thick sapropel layer that appeared in sea bottom core
samples across the eastern Mediterranean Sea. They argued that radiocarbon dates for sediments
above and below this layer have dated it at the transition between the Younger Dryas and the
subsequent Preboreal period. They dated this transition sometime between 8500 and 8000 BC.
Rossignol-Strick et al explained how sapropel layers were formed. Sapropel layers were layers
of black, pelagic mud that contained a great deal of marine organic material. They were formed
in transitions to warm periods when large amounts of fresh water flowed mnto the sea. The fresh
water created a low salinity water layer that remained on top of the normal sea water instead of
mixing with it. This happened because the heavily salted water had greater density. During the
summer months, the surface water evaporated. This thinned the water layer. The two layers
eventually mixed in the winter when the surface water cooled. This increased its density and it
down welled into the heavily salted layer.

The layer of low salinity surface water prevented oxygen from being transported into the
deep, heavily salted water on the sea floor. When the deep salt water layer was cut off from
oxygen, it eventually stagnated. Many marine organisms died, and were replaced with high salt
tolerant and stagnation tolerant species. The water's oxygen depletion prevented decomposition,
and a thick black layer of sediment was created. Rossignol-Strick et al suggested that this thick
sapropel layer was created at the end of the Younger Dryas because the transition to a warmer
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climate regime caused great river floods to pour a very large amount of fresh water into the
Mediterranean Sea. They noted that this sapropel layer was formed at the begmnning of the
Afiican Rainy Period which lasted from 8000 to 6000 BC.**

Frangois Doumenge discussed the most recent sapropel layer on the floor of the
Mediterranean Sea. He proposed a date for this layer at 6000 BC, which is 2000 years later than
the date proposed by Rossignol-Strick et al. Dougmenge associated this sapropel layer with
Noah's flood. He argued that heavy ramns fell m the Middle East, in the Nile river basin, and in
the East African Rift valley. These heavy rains increased the Nile river runoff until it resembled
the current flow of the Amazon River. Doumenge argued that so much rain fell in the region that
a surface layer of low salinity water between 15 and 20 meters deep covered the surface of the
Mediterranean Sea. He argued that all life below this low salinity layer died for lack of oxygen.
He claimed that the heavy rainfall lasted between 40 and 60 years.’*

Further evidence for this flooding might come from a study published by Andre Goudie. He
described a very important event that happened around 9000 BC. That event was the demise of
many of the mammals in the world. Goudie noted that a massive reduction in mammal species
occurred at some point after 13,000 BC, and that the reduction in species may have centered
around 9000 BC. This mass extinction affected especially the big game animals. There remains a
strong debate over whether this mass extinction of mammal species was caused by human action
or environmental change.”” It is not impossible that this massive extinction may have resulted
from climate changes associated with the Younger Dryas and the transition to the Preboreal
period.

A memory of this time may well have been preserved in flood accounts both in Genesis and
across the region. The account would also have been preserved in Job 22:15-17. This passage
described rebels who lived before Noah's flood. It notes that their foundations were washed away
by a river. The massive floods would have destroyed evidence of previous human habitation
across much of the ancient world.

It is fair to ask how river valley floods could have lasted for so long. After all, it could be
expected that the flood would pour downhill and flow out of the valley. The real history of
Mesopotamia may not have been that simple. During the Younger Dryas, drought conditions
converted the Tigris and Euphrates rivers from meandering rivers to braided streams with
marshes and lakes. The braided rivers had many channels separated by small islands. The
channels were very shallow, and were filled with sediment. The channel paths changed
constantly. Mesopotamia as a whole had only a slight downhill slope after the Euphrates
emerged from the Syrian highlands at Hit, and the Tigris passed the contemporary village of
Tikrit. So a vast flood that covered the whole valley would have taken a very long time to drain
southeast to the sea. Even the limited Missouri and Mississippi valley floods of 1993 took over a
month to fall back to normal levels. The Missouri valley floods filled the whole river valley. The
flooding at the end of the Younger Dryas would have been far more extensive, and would have
filled Mesopotamia for a much greater time period.
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Yahweh promised in Genesis 820-22 that He would never again curse the ground because of
man's sins.’® As long as the earth remained, seed time and harvest, cold and heat, summer and
winter would never cease. After the flood, climate conditions have been rather unstable at times.
Several cold and dry periods have occurred, but the earth has never again fallen nto a full glacial
cold like the Younger Dryas.

36

The covenantsign of Noah’s covenant was the glory rainbow that covered the earth in Gen. 9:12-17. This glory bow
reappeared in Ezek. 1:28 as the glory that surrounded God’s throne. So the sign of God’s covenant may be God’s
presence in His creation. This rainbow has been interpreted in various ways. See: Laurence A. Turner, “The Rainbow
as the Sign of the Covenant in Genesis IX 11-13,” Vetus Testamentum 43 (1993): 119-124.
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