
When the Rains Failed: Studies in Climatology and the
Biblical Text

Rodger Dalman
 



ii

Copyright 2009 by Rodger Dalman

If the Lord blesses you through this work, gifts of support can be sent to:

Rodger Dalman
5549 Girard Ave. N.
Brooklyn Center, MN 55430



iii

Table of Contents

CHAPTER 1: STUDYING CLIMATE CHANGE

Introduction

Evidence for Climate Change

CHAPTER 2: NOAH’S FLOOD AND CLIMATOLOGY

The Younger Dryas and History

Noah's Flood and the Younger Dryas/Preboreal Transition

CHAPTER 3: GENESIS 1-11 AND MESOPOTAMIAN HISTORY

Post-Flood History

Uruk and a Tower to Heaven

CHAPTER 4: PROBLEMS WITH CLIMATOLOGICAL INTERPRETATION

Empirical Problems with the Climate Change Model

Exegetical Problems with the Climate Change Model

CHAPTER 5: ISRAEL’S PATRIARCHS AND CLIMATOLOGY

Abraham and a Famine in the Land

Isaac and a Famine in Palestine

Joseph and the Famine Years

CHAPTER 6: THE EXODUS AND CLIMATOLOGY

The Sea Crossing Debate

The Yam Sûph, and the Red Sea

A Proposed Location for the Exodus

CHAPTER 7: CLIMATE CHANGES AFTER THE CONQUEST



iv

Climatology and the Sea People

Climate Changes after the United Monarchy

Conclusion



1

Climate change s tudies  can be rather confus ing at firs t. A  wide variety of dates  are often proposed for the same
event or climatic period. Each proposed chronology reflects  the characteris tics  of the specific s ite s tudied in the book

or article. Authors  also use different kinds  of dates . Authors  use dates  BC, bc, BCE, or BP. BC dates  are chronological

dates  (Before Chris t). Dates  bc are radiocarbon dates  which may be quite different from chronological dates . BCE dates
are identical to BC dates . BCE s tands  for Before the Common Era, and it is  seen as  being more politically correct than

Before Chris t. BP dates  are Before the Present. W hen reading BP dates , it is  helpful to check the publication date of the

book or article (although BP dates  are usually approximations  anyway). Radiocarbon dates  mus t be converted to calendar
dates  with the use of calibration curves , and there are several different (and incons is tent) calibration curves  in use. As

dates  for pas t events  approach the las t glacial age, radiocarbon dates  may differ from chronological dates  by nearly a

thousand years . Unfortunately, many authors  do not indicate which set of dates  they are us ing. To avoid confus ion, mos t
dates  in the res t of this  book will be converted from BP dates  to BC dates  by s imply subtracting 2000 years  from the date.

No attempt will be made to reconcile chronological years  and radiocarbon year. W hen checking the sources  used in this
section, it should be remembered that mos t of the authors  use a BP dating sys tem ins tead of a BC dating sys tem.

2
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CHAPTER 1: STUDYING CLIMATE CHANGE

Introduction

Palestine was located on the edge of a semi-arid region and climate conditions in the land
were always somewhat tenuous. Droughts and famines struck Palestine periodically, and these
droughts were often interpreted as Yahweh's judgment on Israel's sins. Occasionally, textual and
archaeological evidence has been found for famines recorded in the Biblical text. Ancient
records like this are now being augmented by an increasing academic interest in climate change.
The last few decades have seen an increasing a concern over global warming. Research has
explored the process by which both global and regional climate conditions have changed in the
past and how climate conditions are likely to change in the future.1

Evidence for Climate Change

The most popular method for dating past climates has been the analysis of plant material
from the past. Plant materials used in climate change studies have included tree rings and pollen
grains found in ancient sediments. Chronological years have been found by counting tree rings
back into the past. Climate conditions can then be studied by comparing the individual tree rings.
The width of a tree ring is closely related to amount of rain that falls in each year. S. C. Porter
discussed one interesting application of tree ring studies. He noted that glacial moraines can
sometimes be dated with dendrochronology when trees are buried in the moraine. This provides
a chronological context for the maximum glacial advance that produced the moraine. Glacial
moraines are the long, winding dirt and stone hills that are pushed in front of a glacier as it
moves forward. When glaciers retreat, they simply melt away and leave the moraines behind. So
moraines usually mark the furthest limit of glacial advance.2

Another form of arboreal evidence is based on the presence of tree pollen in soil cores. Trees
are quite sensitive to climate change. For example, oak trees today are seldom found north of
Canada’s border with Minnesota. During the last glacial period, oak trees were seldom found
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north of South Carolina. So the kind of tree pollen found in a region testifies to the climate at
that time. Beyond that, trees of any kind will not grow north of a specific latitude, and the tree
line changes somewhat with climate conditions. North of the tree line, there is only tundra. The
tree line is determined by the amount of sunlight available, the climate conditions, and the
elevation of a site above sea level. The tree line in any period gives somewhat limited evidence
for the climate conditions at the time.3

Tree pollen is not the only kind of pollen used in climate change studies. Most plants grow
only within a limited range of climate conditions. So the kind of pollen found in a soil core
testifies to the climate when the soil was formed.  Pollen studies are often used to study soil core4

layers. These soil cores may be taken from dry land, peat bogs, lake bottom sediments, or ocean
floor sediments. Pollen studies have played a key role in the debate about the Younger Dryas.
The most important tundra plant in Europe is dryas octopetala. When a soil core level contains
exclusively dryas pollen and no pollen from warmth loving plants, it is fair to assume that the
region knew very cold weather when the soil was formed.   In New England and Atlantic5

Canada, climate change has been studied by noting increases in alder, spruce, and birch pollen.
These trees can tolerate cold weather. They replace warmth loving trees like oak and ash as the
climate cools. So the kind of pollen used in dating depends on the region studied. When a soil
layer contains pollen from oak trees, the assumption is made that the layer was formed during
warmer years as forests once more spread across the region.

Evidence for climate change is often found by studying plankton in ocean bottom sediment
layers. Plankton is made up of tiny plants and animals in the oceans. Plankton is the base for
almost all food chains in the ocean, and it is the source for much of the earth's free oxygen. The
kind of plankton that appears in sediment cores gives strong evidence for the ocean temperature
when that kind of plankton lived. Different forms of plankton are found in different ocean
temperature regions. One species of plankton is especially important for climate change studies.
It is called N. pachyderma.  This kind of plankton resembles an amoeba with a shell. It takes two
forms, a left-coiling form and a right coiling form. The left-coiling form only grows in water that
is colder than 10 degrees centigrade. In water that is colder than 5 degrees centigrade, it becomes
the dominant form of plankton. This cold loving form can make up almost 100% of the plankton
in the Arctic Ocean. The right-coiling form of this plankton appears only in warmer water. So
the form of this plankton found in a sea bottom core gives rather good evidence for the
temperature of the surface sea water when the sediment settled to the bottom.6

Another popular form of climatological evidence comes from isotope studies. Most
commonly, isotope studies are conducted with deep ice cores from Greenland and Antarctica.
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Evidence for climate change can be gained by counting the annual freeze layers in ice cores, and
then analyzing the isotopes found in both ice and air bubbles contained within each ice layer.7

Climate information can be gained from these studies because heavier water molecules like

2 2H O and H H O evaporate more slowly from the water surface and condense more rapidly1 18 1 16

2into rain than normal H O water molecules. The result is that increased amounts of heavier1 16

isotopes appear in rain water that falls during warmer temperatures. The isotope concentration in
water, ice, or sediment is called its ä-value. Dansgaard, White, and Johnsen noted that an
increase of 5% of ä O corresponds to a temperature increase of 7 degrees centigrade. Shackelton18

and Opdyke studied a sediment core from the equatorial Pacific Ocean floor. They found O 1 8

evidence for ten different glacial periods in that past.  Many other forms of evidence have also8

been used to study ancient climates. All of these forms of evidence have clear limitations. A
study of the limitations of these methods must remain beyond the bounds of this book. Climate
change studies in general will have only limited appeal to those who are committed to a very
young earth on the basis of their exegesis. However climate change studies may provide an
interesting model for those who are willing to entertain one of the old earth options for
interpreting Genesis 1-3. This model may also provide a useful evangelistic polemic for reaching
people who are committed to an old earth position.
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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 the9

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 into the sea. The western temperature zone was cold. Doumenge argued that
temperatures in the western Mediterranean resembled current conditions in the North Sea.
Penguins, seals, and whales lived in the western basin. The eastern Mediterranean basin was
warmer than this.  H. E. Wright argued that the north Mediterranean region was dry during the10

last glacial period, and Europe was covered by tundra.11

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 centuries12

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 Alleröd Fluctuation. It ended around 9000
BC and was followed by a thousand years of full glacial cold called the Younger Dryas.   After13

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 defend14

the older chronology, many others now merge the two cold periods. They date the beginning 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 McIntyre 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.  15

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.16

Ruddiman and McIntyre 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
McIntyre 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 Alleröd Fluctuation. There is no way to determine the
winter sea ice limits during this period.

The Alleröd 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 Alleröd 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 types17

appear in soil cores from the Alleröd in the region that the Bible called Eden. This land remained
a paradise until 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 Alleröd came to a close. Evidence for human
occupation of northern Europe during the Alleröd may come from the Laacher See volcano in
the Rhineland. This volcano erupted during the late Alleröd covering the Alleröd 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 Alleröd Fluctuation may also have marked18

the beginning of the Natufian hunter/gatherer culture in Palestine and of Neolithic cultures
elsewhere. Genesis 4:20 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 Alleröd, the earth became truly a cursed place as Yahweh had promised.
The Alleröd 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's19

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 McIntyre 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 Dryas20

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.21
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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 Weiss22

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. Genesis23

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 by24

ice melting in the Antarctic instead of the northern hemisphere.25

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.26

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 in the earth’s
heat distribution system, other regions of the earth would have warmed greatly while the

http://sarasvati
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northern hemisphere cooled. That does not seem to have been the case. The Alleröd 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 for27

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 been28

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.29

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 McIntyre argued that between 8000 and 700030

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,31
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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 McIntyre 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.32

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.33

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 impact34

on climate conditions world wide.  35

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 Bölling/Alleröd 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 short36

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 on37

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 system38

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 rain falls during
the summer months, and only in the northern part of the country. During the summer months, the
Persian Gulf Trough dominates 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.39

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 in near
glacial cold. The warm water flowed past the Atlantic coast of Africa, 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 Mediterranean40

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 into 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 beginning of the
African Rainy Period which lasted from 8000 to 6000 BC.41

François 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 rains fell in 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.42

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 resulted43

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 8:20-22 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 and44

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 into a full glacial
cold like the Younger Dryas.
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CHAPTER 3: GENESIS 1-11 AND MESOPOTAMIAN HISTORY

Post-Flood History

After the end of the Younger Dryas, human populations slowly spread rapidly across the
world.  Noah's family established an agricultural life style. They lived in a tent and grew grapes.4 5

Noah became drunk on the wine of his vines, and exposed himself before his family. Noah's son
Ham mocked his father, while his sons Shem and Japheth treated him with respect and covered
his nakedness. When Noah became sober, he knew what had happened. He made a prophecy that
would shape Israel's history until the end of time. Noah pronounced a curse not on Ham, but on
Ham's son Canaan. Noah decreed that Canaan's descendants should serve Shem's descendants,
and that Japheth should dwell in Shem's tents. So Shem was given rightful authority over all of
Noah's descendants. Shem's descendants became the East and West Semitic peoples. For much
of their history, Shem's descendants followed a semi-nomadic life style. They founded rather few
cities, although they often lived in cities founded by others. The West Semitic peoples would
eventually give rise to Abraham and the Israelites. The conflict that Noah began in Genesis 9:25-
27 would lead eventually to Israel's conquest of Palestine.

If Noah's flood was associated with the end of the Younger Dryas somewhere around 8200
BC, it is not surprising that this period was followed by a millennium of relative silence in the
archaeological record. It took time for the human population to grow large enough to spread
across the region and to leave significant archaeological remains. Perhaps not surprisingly, the
great river valleys were largely avoided by human populations for a millennium after the great
floods.

By 7000 BC, farming was becoming common in many areas of the ancient Near East.   Wild46

wheat and barley were being planted in Turkey. Between 7000 BC and 6000 BC, farming
communities in southwestern Anatolia and Greece were raising sheep, goats, and pigs.  The47

earliest farming villages in northern Iraq appeared between 7000 and 5000 BC. Çatal Hüyük in
Anatolia (modern Turkey) may have been occupied as early as 6700 BC, although that date has
been debated.  Jarus Zarins argued that pastoral nomadism had appeared in the ancient Near48
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East by the end of the 7th millennium BC. It appeared in semi-arid regions that he claimed had
been largely empty of population for three millennia. Zarins argued that these pastoral nomads
contributed strongly to the settlement of Akkad, the Semitic region of northern Mesopotamia.
Zarins suggested that these pastoral nomads may have begun their rise to political dominance in
northern Mesopotamia as early as the Protoliterate period.49

W. G. Lambert made an interesting point about the religious artifacts found at Çatal Hüyük.
He noted that objects found there resembled a mother goddess figure and possibly a bull god.
Lambert argued that religious myths did not develop gradually in the ancient Near East. Instead,
they existed at the earliest settlement levels. Lambert argued that the history of the ancient Near
East recorded the gradual running down of an ancient mode of thinking that dated all the way
back to the prehistoric era.  Lambert was certainly not an evangelical. He saw the Old50

Testament account as containing mythical material. However, his basic point has some validity.
The history of the ancient Near East did see the gradual loss of truth that was originally known
among Noah's earliest descendants. Already at Çatal Hüyük, human culture was descending into
idolatry.

Around 6000 BC, Mesopotamia, the Nile valley, and the Indus valley were first re-settled. It
is unclear why the river valleys were not settled before this. It may be that memories of the great
flood made people hesitate to inhabit a flood plain. It was once popular to argue that the valleys
were just too swampy to inhabit before 6000 BC. Recent climate change studies have suggested
a better reason why the river valleys were first re-settled around 6000 BC. The years between
6200 BC and 6000 BC saw a brief return to cold and drought conditions.  Marginal areas like51

the Iranian plateau were emptied of population at this time.   The river valleys may have been52

settled after 6000 BC simply because water could be found there.
The earliest settlements in Mesopotamia belonged to the Hassuna and Samarra cultures. Little is
known about the ethnic background of these earliest inhabitants of Mesopotamia, and it is
unclear whether specific ethnic groups had even developed in the ancient Near East at this time.
These were Neolithic cultures, using obsidian weapons and crude pottery.  Neolithic settlements53

were not uncommon across the ancient Near East at this time. Wreschner discussed a Neolithic
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settlement in Palestine near Newe Yam. Wreschner argued for a 5000 BC date for the settlement
although that date is at best somewhat uncertain.54

The Hassuna and Samarra cultures were followed by the Ubaid culture which began after
5200 BC. Samuel Kramer argued that Semitic nomads from Syria and Arabia immigrated into
Mesopotamia during the Ubaid period. Kramer argued that these Ubaid immigrants had entered
Mesopotamia with an established religious tradition. If so, Shem's descendants may have made
up part of the Ubaid culture.  Since the believing tradition was largely preserved among Shem's5 5

descendants, some of the earliest inhabitants of Mesopotamia may well have still known the true
God. However, the dominant religion in the valley would already have become idolatry.  Kramer
argued that the population of Mesopotamia believed that each city was protected by only one
god. He argued that the city deity was originally worshiped at a small shrine with a table and
altar.56

Ubaid period settlements in Mesopotamia were built on virgin soil, so they were the earliest
settlements at their sites.  The Ubaid culture survived for quite a long time. It was a sparsely57

settled, rural, agricultural culture that included small villages and scattered settlements.  Since58

the Ubaid period lasted for so long, it has become convenient to subdivide it into several smaller
time periods. The earliest part of the Ubaid period is represented by the Halaf culture in the
northern part of Mesopotamia. The Halaf culture in the north spread rapidly across a large part of
Mesopotamia, Anatolia and the Levant (which is Syria and Palestine). It was a high culture with
beautiful and detailed pottery. It also used rather advanced forms of agriculture.59

After 4800 BC, the Halaf culture in Mesopotamia was replaced by a later phase of the Ubaid
called the Eridu culture. With the rise of the Eridu culture, the center of population and
civilization moved from the northwest end of the valley to the southeast end of the valley. This
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would seem to be consistent with Genesis 11:1-2. Genesis recorded that men moved east into the
land of Shinar before the Tower of Babel was built. As the Eridu culture moved east to the
region of Shinar, villages like Uruk, Ur, and Eridu became more important. Crown and Mellaart
suggest that this culture was based on improved irrigation. This irrigation produced a surplus of
population which enabled the Ubaid culture to spread across Mesopotamia.60

This may have happened in the days of Shem's descendant Peleg. Genesis 10:25 noted that in
his days, the land was divided, irrigated, or canalled, depending on how the verb palag is
translated.  Irrigation may have provided an economic basis for the earliest civilizations in the61

ancient Near East. Irrigation required both political organization and social differentiation. These
factors produced economic prosperity and led to the rise of a centralized culture.  Moses may62

have chosen to record the advent of irrigation in Peleg's time because it marked a parting of the
ways between the settled population descended from Ham and the semi-nomadic population
descended from Shem.  Jarus Zarins pointed to the presence of a Semitic population of semi-63

nomadic people in Mesopotamia at this time.  Shem's descendants in Mesopotamia may well64

have been in tension with the rising idolatry in Mesopotamia. Evidence for this rising idolatry
can be seen in the earliest level of the ziqqurat at Eridu.65

Uruk and a Tower to Heaven

Jack Finegan noted that the next phase in Mesopotamian history lasted from 3500 BC to
3100 BC. It was centered at the city of Uruk. The Uruk period began around 3500 BC as climate
conditions improved in southeast Mesopotamia. Oak forests spread through the mountains north
of Mesopotamia, and severe floods struck cities in the valley.  During the Ubaid period, the66
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earliest occupation levels at sites around Uruk had been small, scattered villages that were only
occupied for a short time. The earliest settlements around Uruk suggest that the population of the
region was very sparse and widely scattered.  The pre-historic sites around Uruk also had a67

highly consistent culture. This should not be surprising. During the Ubaid period, human
populations were still being re-established after the flood. So the population in the ancient Near
East as a whole was quite limited. Also, the center of population during the Ubaid period was in
the northwestern part of Mesopotamia, rather far from Uruk. All of this changed during the Uruk
I period. The Early Dynastic I period at Uruk saw the largest city population ever to exist at
Uruk. The city grew at the expense of the countryside. Whole districts around Uruk were
depopulated as people poured into the cities. The increased urbanization at cities like Uruk
produced the first centrally administered kingdoms in Mesopotamia. Sites near Uruk saw this
great increase in urbanization much earlier than sites near Ur or Eridu.

Karl Butzer argued that irrigation agriculture was the economic base for civilizations like the
1st Dynasty at Uruk. Irrigation allowed high intensity agriculture to develop. With a large food
supply, it was possible for large populations to exist within a reasonable distance of a central
worship and administrative site. Archaeological and historical evidence links the rise of
irrigation agriculture to the rise of social stratification and to the development of complex
economies.  A strong central government was needed to create and maintain the irrigation
systems that supported the city economies.68

The construction of the Anu ziqqurat at Uruk was well underway by this time.  A total of69

two dozen ziqqurats were eventually built throughout Mesopotamia. Jack Finegan suggested that
the ziqqurat at Uruk was the earliest of these ziqqurats.  The ziqqurats were great centers of70

both worship and education. The Uruk period was a literate era from beginning to end. The
earliest large collection of written texts to have survived was written at this time. Between 500
and 600 tablets were found at Uruk that were written after 3200 BC.  William F. Albright71
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suggested that the similarities between East and West Semitic poetry may date all the way back
to this time period.72

All of this sounds remarkably like Genesis 11:1-9. In this passage, the population of
Mesopotamia had moved east across the valley floor to the land of Shinar which was the
southeastern part of the valley. The rise of an empire and tower in Shinar could then correspond
with the 1st Dynasty at Uruk, when rural populations were being replaced by organized city
cultures.  The early sanctuary at Uruk was being rebuilt into one of the first ziqqurats that73

Mesopotamia was to know. Ziqqurats were also being expanded in cities like Babel at this time.
God sent His special presence down to Shinar to see the city and temple tower that the Uruk

culture had built.  By confusing their language, God limited man's ability to found an empire74

opposed to Him, and God scattered the population. The confusion of tongues might refer in part
to the Sumerian immigration into the valley. After the Sumerian immigration, Mesopotamia
would never again know a consistent culture and language. The Sumerian period in
Mesopotamia began in roughly 2900 BC. The Sumerians claimed to have moved into southern
Mesopotamia from a land named Dilmun.

Surprisingly, there is even a Sumerian text from Mesopotamia that seems to describe the end
of the Uruk period. This text is often called The Epic of Enmerkar. It records that at one time
there were no dangerous animals on earth. All men were united in one culture, and all men
praised the god Enlil with a single language. The epic claims that god Enki confused man's
language and caused dissention between men.  So this text may very well point back toward the75

same time period as the Tower of Babel account. 
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CHAPTER 4: PROBLEMS WITH CLIMATOLOGICAL
INTERPRETATION

Empirical Problems with the Climate Change Model

The climatological model for interpreting Genesis 1-11 is not without serious problems. The
first problem is that some scholars would reject the practicality of applying climate change
evidence either to the archaeological record or the biblical text. The fields Biblical Archaeology
and Biblical Exegesis adapted to climatological evidence more slowly than other parts of the
academic world. James Sauer noted in 1994 that many archaeologists still believed that climatic
conditions in the ancient Near East had not changed significantly over the last 10,000 years.
Sauer traced several lines of evidence that demonstrated the reality of climate change during this
period.76

The climatological model also faces empirical problems with the model itself. Several of
these problems are related to chronology. As has been noted, the date for the Younger Dryas has
been a topic of repeated debate. When evidence for the Younger Dryas was first discovered, it
was believed that two great cold epochs dominated the post-glacial world. The first cold period
was thought to have followed initial post-glacial warming and to have lasted from 13,000 BC to
11,000 BC. This cold epoch was called the Older Dryas. This cold period was followed by the
Alleröd Fluctuation and the Younger Dryas. While some authors continue to defend this pattern,
many others now combine the Older and Younger Dryas, and date the Younger Dryas at any
time between 8000 BC and 13,000 BC. This debate suggested at least some uncertainty in the
interpretation of the evidence.

The climatological model for Genesis 1-11 also suggests that settled human populations
should only have appeared after the proposed 10,000 BC date for the Garden of Eden. The field
of Archaeology is badly split on the date defended for the appearance of settled village life.
About half of the authors in the field claim that there is no evidence for agriculture or settled
village life anywhere in the world before about 9000 BC. The other half of the field argues for
village life substantially earlier than this. This debate over the origin of agriculture and village
life is not a Bible/science debate. It is simply a debate within the field of Archaeology about how
the evidence should be understood. It is fair to argue that a good case can be made both for and
against the view of village life defended in the climatological model for interpreting Genesis 1-
11.

A third chronological problem centers on the age of the human race. The climatological
model suggests that the human race is only 12,000 years old. This conflicts markedly with
almost every position defended by archaeologists and paleontologists. It is fair to ask whether
the evidence for the origin of human life can actually be interpreted in terms of this model. Of
course, bones are very highly chemically reactive with their environment. So very old bones are
quite difficult to date with any certainty whether they are dated with radiocarbon dating, thorium
dating, or amino acid racemization. Often ancient bones are dated by suggesting dates for the
rock layers above and below the deposits within which they are found. However, dating methods
used for rock layers are also rather highly problematic. So whether homo sapien bones can
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actually be proven to predate 10,000 BC is a rather difficult evidential question, and each
author’s presuppositions are likely to play a key role in the conclusions reached.

Exegetical Problems with the Climate Change Model

The climatological model for interpreting Genesis 1-11 also must face a number of
exegetical challenges. First, the model assumes an old earth interpretation of Genesis 1-11.
While a number of old earth interpretations have been proposed for Genesis, none are without
significant problems. It is unlikely that the climatological model will be found attractive by those
who defend a young earth view of Genesis 1-11, unless the evidence is significantly
reinterpreted. It may be that Genesis 1 could be interpreted as a Mosaic polemic against
Egyptian theology since passages like Ezekiel 20 described Israel's idolatry in Egypt. 

Another exegetical problem with the climatological model is that it suggests that Noah's
flood was limited to the ancient Near East. The model assumes that Noah's flood destroyed all of
human life, but did not cover all the land on the surface of the earth. This is out of keeping with
the traditional understanding of the Genesis text and with current evangelical flood geology
models. Noah's flood has been a very difficult topic of debate within the evangelical world, and a
wide variety of rather unlikely models have been suggested to explain it. Young earth authors
have tended to see evidence for a global flood in the earth's geology and its fossil record.77

Evangelical authors who are not committed to a young earth model have tended to see the
geological evidence in a very different way. Daniel Wonderly and Davis Young have written
discussions of the difficulties that flood geologies must face.  It is possible that the Genesis text78

itself may have been poorly understood.79
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A third exegetical problem concerns the limits of the culture gathered at the Tower of Babel.
The Genesis text has often been interpreted to suggest that the whole world was a consistent
culture. The climatological model suggests that the Genesis text was only intended to describe
events in the ancient Near East. It may be fair to argue that the words “all the earth” in Genesis
11:1 could be understood in the same way that these words must be understood in Genesis 41:57.
Moses claimed that the famine was severe in all the earth, and all the earth came to Egypt to buy
food. This can hardly be taken as a claim that the population of China, Europe, and the Americas
came to Egypt to purchase food. “All the earth” in Genesis 41:57 must refer to the Near East. It
is less clear whether the 'erets, or earth, of the flood account could have been the same limited
'erets in Genesis 41:57.
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CHAPTER 5: ISRAEL’S PATRIARCHS AND CLIMATOLOGY

Abraham and a Famine in the Land

The first famine has received quite a bit of academic attention in recent years. It began
around 2300 BC and lasted for three centuries. This drought was a global event that may have
been felt as far away as Australia.  In Egypt, it produced the First Intermediate Period when the8 0

land descended into political, social, and economic disruption. In western Mesopotamia, many
sites were abandoned across the Habur River valley and the Assyrian plains.  In the Levant,81

drought nearly brought an end to the Early Bronze Age culture. William Dever argued that the
years between 2300 and 2000 BC constituted a non-urban interlude between the Early Bronze
Age and Middle Bronze Age. Dever argued that cities like Megiddo were reduced to villages and
the highlands of Palestine were almost unpopulated. He suggested that the Early Bronze Age
culture continued only on the fringe of the semi-arid land.  Adam Zertal studied the settlements82

on the Shechem syncline during this drought. He noted that the population of the Shechem
syncline collapsed during the drought. Between 2000 and 1750 BC, there were only two
settlement sites in the region. Then between 1750 and 1550 BC, populations returned to the
syncline. He noted that 22 settlements were built in the highlands and 49 in the valleys. Zertal
noted that both fortified and unfortified settlements were built at this time.83 By 1800 BC,
Ashkelon had grown so large that it had a population between 12,000 and 15,000 people. By the
17  century, Canaan reached its economic and military high point in the Middle Bronze Age.th

The population of the Shechem Syncline was ten times as large as it had been during the great
drought.84

The significance of this famine for Israel's history depends on the dates that are defended for
Israel's patriarchal age. Traditional patriarchal age dates have been calculated by adding the 480
years of I Kings 6:1 and the 430 years of Exodus 12:40 to 966 BC. This approach was taken by
Merrill who suggested that Abraham entered Canaan in 2091 BC and that Joseph was brought to
Egypt in 1899 BC.  Similar chronologies have been popular in the evangelical community, but85
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have not been universally accepted.  For example, Hoerth recently argued for an 18th Dynasty86

exodus and a patriarchal age during Egypt's Second Intermediate Period.  This would move87

Joseph forward to the Hyksos era.88

If the traditional dates for Israel's patriarchal age are accepted, Abraham entered the Levant
in the latter part of this famine. Palestine was occupied only by semi-nomadic people who
farmed small fields in the summer and moved to warmer areas in the winter. If Abraham entered
Palestine at this time, it should not be surprising that Abraham also led a mobile life style in
Palestine. Genesis 12:10 may have referred to this famine. This passage noted that Abraham
passed through Palestine and entered Egypt because the famine in Palestine was still severe.89

If the traditional dates for Israel's patriarchal age are accepted, Abraham entered Egypt near
the end of the First Intermediate Period. Famine conditions in Egypt had begun to ease after
2135 BC as Nile annual flood levels rose once more. As Abraham entered Egypt, he would have
encountered a civil war. Improving climate conditions at this time had led to a struggle for power
between the southern ruler at Thebes and the northern ruler at Herakleopolis. The ruler of
Herakleopolis may have wanted Abraham's assistance in his struggle with Thebes since
Abraham led a very large household. In Genesis 14, Abraham led a force of 314 armed men who
had been born into his household. That suggested that Abraham’s household may have been as
many as a thousand people, and Lot’s household was still present with Abraham at the time. So
Abraham’s household would have been significant help for an Egyptian ruler involved in a civil
war. When the Egyptian ruler realized that Sara was Abraham’s wife, he forced Abraham to
leave the land immediately. The Egyptians viewed adultery by married people as a serious social
evil, and Sara’s presence in Pharaoh’s household could have caused him problems. After Sara
was removed from his house, Pharaoh gave Abraham gifts of servants and livestock. MacDonald
argued that such gifts were often given to chiefs in the Levant to gain their alliance with Egypt.90

If Israel had left Egypt during the 19th Dynasty as has so often been claimed, Abraham
would have entered Palestine somewhere between 1925 BC and 1875 BC. By this time, the
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famine was over and cities were beginning to reappear in the Levant.  Passing peacefully91

through the land would have been much more difficult.92

Isaac and a Famine in Palestine

Genesis 26 recorded a new famine that struck Palestine during Isaac's life. Genesis 26:1
recorded that Isaac sought refuge in Gerar with Abimelech during the famine. Isaac dug wells to
grow crops and support his flocks. The population of Gerar eventually resisted his use of their
groundwater during the drought. They filled his wells with dirt and drove him from the region.
Genesis 26 gave little information that could be used to date this famine. It happened at some
point between the birth of Jacob in Genesis 25 and Jacob's theft of Esau's blessing in Genesis 27.
Merrill argued that Jacob was born in 2006 BC.  If that date was approximately correct, an9 3

Egyptian text may have mentioned the famine. Barbara Bell argued that unusually low Nile
flood levels brought distress to Egypt for a few years during the reign of Sesostris I, although the
wealth of Nomarch tombs during his reign testified to the general prosperity of age. Nomes were
administrative districts in Egypt that resembled city states. Bell noted that Ameny's tomb text
recorded such a famine. Ameny was the Nomarch, or local ruler, of the Beni-Hasan nome at this
time.  Ameny claimed: “When years of famine came, I plowed all the fields of the Oryz Nome,94

as far as its southern and northern boundaries, preserving its people alive, and furnishing its food
so that there was none hungry therein. ... Then came great Niles, producers of grain and of all
things, (but) I did not collect the arrears of the field (taxes).”  This famine struck Egypt95

somewhere between 1971 and 1911 BC depending on how Middle Kingdom chronology is
understood.

Joseph and the Famine Years

If traditional dates for Israel's patriarchal age are assumed, Joseph was brought to Egypt
around 1899 BC. This would have been during the Middle Kingdom when Egypt was a
dominant power in the region. Merrill argued that Joseph's years of abundance and famine in
Genesis 41:46-49 were dated between 1886 BC and 1872 BC.  Even if these dates are accepted,96

it is difficult to identify the pharaoh that Joseph served. Callender noted that high, middle, and
low chronologies continue to be defended for the Egyptian Middle Kingdom. Possible co-
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regencies remain a source of debate, and the chronology of the period remains in flux.  Joseph97

could have been a vizier for Amenemhet II, Sesostris II, Sesostris III, or Amenemhet III
depending on how the Biblical and Egyptian chronologies are understood.

The historical evidence for Joseph's famine remains problematic. Barbara Bell used textual
and archaeological evidence to suggest that Amenemhet III could have been Joseph's sovereign.
She noted evidence for unusual abundance followed by economic difficulty during the reign of
Amenemhet III. Agricultural abundance in Egypt was almost entirely tied to the annual Nile
flood levels. High floods produced abundance because a larger land area could be cultivated.
Low floods brought hardship and famine. Bell noted that flood inscriptions have been found
written on the valley walls beside Semna and Kumma near the second Nile cataract. These texts
recorded very high Nile flood levels during the reign of Amenemhet III. His inscription at
Semna described Nile floods that were between 8 and 11 meters higher than normal flood levels.

Bell argued that the flood texts at Semna and Kumma were supported by physical evidence.
Bell noted that a line could be seen on the rock cliffs around the valley near the second cataract.
Below that line, the rocks were clearly worn by water. Above the line they were not water worn.
This line appeared 8.73 meters above the level of the 1931 high flood line and it appeared at the
same level everywhere in the valley. Bell also found a pocket of water laid flood deposit in a
rock level 6.23 meters above the 1931 high flood line. A piece of pottery found in this flood
deposit could not be dated by pottery style, but it did demonstrate that the high flood levels had
occurred at some point after pottery came into use in the valley.
The high flood levels of Amenemhet III could fit Joseph's seven years of abundance. Bell noted
that the highest recorded flood level occurred during Amenemhet III's 30th year. After that, Nile
flood levels retreated to their normal height. Bell suggested that these lower levels might have
caused economic difficulty for a nation that had grown accustomed to unusually high flood
levels. Bell suggested that this may have been the setting for Joseph's famine years.  That98

suggestion would seem difficult to accept. A retreat to normal flood levels would not have
caused a devastating famine in the Levant. It may also be difficult to make this suggestion work
chronologically.  This famine would have struck Egypt after Merrill's suggested dates for99

Joseph's famine, but earlier than Hoerth's suggestion of Hyksos era dates. So Bell's work
demonstrated the instability of Nile flood levels at the end of the Middle Kingdom, and
demonstrated the possibility of Joseph's years of abundance. However Bell's suggested
association of Joseph with Amenemhet III may not have been correct.

If Amenemhet III's abundance is not associated with Joseph, could evidence for Joseph's
famine be found earlier in the Middle Kingdom? No evidence has survived for a famine during
the reigns of Amenemhet II or Sesostris II, although the Egyptians may simply not have
preserved a record of economic difficulties during their reigns. The possibility of a famine
during the reign of Sesostris III is rather intriguing. At first sight, Joseph's famine would seem to
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be historically unlikely at this time. Sesostris III was a very strong ruler, and the records of his
reign give little indication of economic difficulty. Sesostris III was reputed to be one of the
strongest rulers that Egypt ever knew. Herodotus claimed that he, “traversed the whole continent
of Asia, whence he passed on into Europe, and made himself master of Scythia and of
Thrace.”  While not historically accurate, Herodotus' claims exemplified the renown gained by100

Sesostris III among succeeding generations.
The strongest evidence for Sesostris III's power was that he regained control of Egypt's delta

nomes from the nomarchs. During the First Intermediate Period, these Nomarchs had become
independent. Earlier Middle Kingdom Pharaohs had been unable to control them, and several of
the Nomarchs had built very expensive tombs for themselves. The Nomarchs’ title was Great
Overlord. This title went out of use during the reign of Sesostris III.   The Nomarchs also101

stopped decorating their own tombs in an expensive way during his reign. This has been
interpreted as evidence for the great political and military strength of Sesostris III. If he could
control the Nomarch’s power, he must have been a strong ruler indeed.
It would be just as easy to interpret the evidence in a different way. Genesis 47:13-25 noted that
all the money and land in Egypt came into Pharaoh’s hands except the lands owned by the
priests. So Joseph’s famine would have given Pharaoh complete control of every Nome in Egypt.
Even the Nomarchs themselves would have become his slaves to buy grain during the famine.
The Nomarchs would have been unable to build new tombs for themselves because they simply
would not have had the resources to do so. This interpretation would be consistent with Paul
Ray's suggestion that Joseph's land reforms may have been connected with Sesostris III's ability
to break the Nomarchs' power.  Genesis 47:26 noted that Pharaoh continued to collect his 20%1 0 2

for property ownership all the way down to Moses’ day. That remained true even through the
Hyksos era.

Evidence for unusually high Nile flood levels during the reign of Sesostris III can be found
in an inscription at the Dal cataract. This text noted that the Nile river water level in the winter of
that year equaled the high water line usually reached at the height of the annual Nile flood.  If1 0 3

the river water was this high in the winter, how high was the annual flood that year?
Unusually high Nile flood levels may also be suggested by the location of forts which were

built by Sesostris III near the second Nile cataract. The fort at Semna was 83 kilometers north of
the Dal cataract. Amenemhet I and Sesostris I had built forts near the second Nile cataract at the
beginning of the Middle Kingdom. These forts were reused by Pharaohs Amenemhet II and
Sesostris II. However, Sesostris III did not use these older forts. He rebuilt the fort at Semna 15
meters above the high flood line. The bottom level of the older fort had been eroded by flood
water even though the fort was almost eight meters above the normal high flood line. It would be
tempting to suggest that the very high flood levels had already appeared during the reign of
Sesostris III and that he had rebuilt the second cataract forts above the new high flood level.
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During his eighth year, Sesostris III reopened an old canal around the second Nile cataract. It
was dug at a low enough level that it could be reopened in the 18th Dynasty by Thutmose I and
Thutmose II. The level of this canal suggested that Egypt saw normal flood levels in the eighth
year of Sesostris III. The Nile flood levels may have risen by the tenth year of his reign. Flood
levels may then have fallen below normal levels by the nineteenth year of his reign because in
that year, Sesostris III noted that he could only pass the second Nile cataract with great
difficulty. The water level was too low for him to pass even in the canal that he had opened in
his eighth year. This may suggest a water level so low that it could have caused famine
conditions in Egypt. So Joseph's years of abundance and famine could have occurred during the
reign of Sesostris III even though his reputation would not be consistent with such a famine.
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CHAPTER 6: THE EXODUS AND CLIMATOLOGY

The Sea Crossing Debate

Few events in the Old Testament have set off more academic debate than Israel's sea crossing
in Exodus 14. Countless books and articles have centered their attention on whether,  when,104 105

where,  and how  Israel crossed the sea. A surprising amount of evidence has been gathered106 107

on all sides in the debate. If it is assumed that the Israelites did in fact cross the sea, one of the
more interesting questions becomes where such an event could have occurred. There have been
three main theories about where Israel crossed the sea. All three theories begin Israel's journey in
the northeast Nile delta near Wadi Tumilat.

The first theory about the location of Israel's sea crossing suggested that Israel traveled north
from Wadi Tumilat. They then would have traveled across a sand ridge that forms a thin arc
stretching out into the Mediterranean Sea between the Nile River and Palestine. This ridge of
sand formed the outer edge of Lake Sirbonis. After arriving at the east end this sand highway in
the sea, they would have crossed directly to Kadesh-barnea. According to this theory, the sea
crossing actually happened either in Lake Sirbonis itself or further east in Lake Menzaleh. This
theory is strengthened by the fact that a Baal shrine was present much later on the sand ridge
around Lake Sirbonis.108

There are several problems with this theory. In Exodus 13:17-18, God specifically warned
Israel not to travel north by the Way of the Philistines. By travelling north around Lake Sirbonis,
the Israelites would still have faced the Egyptians when they arrived at the east end of the lake.
The greatest problem with this theory is that there is no archaeological evidence that the sand
ridge around Lake Sirbonis existed in the Mosaic age. The earliest artifacts on the ridge were
made almost a thousand years later.  A variant form of this position suggests that Israel109

traveled along the southern shore of Lake Sirbonis. Israel would then have taken the coastal road
north into Palestine. This theory is nearly as difficult to sustain as the earlier one. The southern
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shore of Lake Sirbonis was very heavily populated. The coastal road north into Palestine was
fortified by Thutmose III. Its forts had hardly been finished at the exodus. They were strong and
well fortified. So Israel would hardly have traveled along the coastal road into Palestine.110

The second main theory about the location of Israel's sea crossing suggests that Israel left
Egypt by crossing the Bitter Lakes directly east of Wadi Tumilat. Most versions of this central
theory require the Israelites to cross the desert region of Et Tih, which would have been difficult.
The best argument for a central route may be Exodus 15:22. This verse noted that Israel traveled
from the Sea of Reeds into the wilderness of Shur. It has often been argued that the wilderness of
Shur was located northeast of the Bitter Lakes. If that location for the wilderness of Shur is
accurate, the Israelites must have crossed near the Bitter Lakes. Unfortunately, the location of
Shur is no less certain than the location of other places named in the exodus account. Genesis
25:18 seemed to locate Shur further south than this.

The third main theory for the location of Israel's sea crossing placed it further south, across
the Red Sea itself. This position is certainly more easily consistent with the New Testament
which claimed that Israel crossed the Red Sea instead of the Reed Sea. A more radical version of
this theory can be seen in the Koran. Islam teaches that Israel left Egypt twenty miles south of
the Red Sea shoreline where the sea is 600 feet deep. Islam argues that a crossing at that site
would be a far greater miracle, and would thus give God far more glory. So it must be right.

Several arguments have been raised against a southern crossing. There are no reeds there, so
how could it be a sea of reeds? It may be too far south for the Israelites to have been able to
reach in the time allowed. A southern crossing would have forced the Israelites to pass near the
Egyptian Sinai mines, and it is assumed that they would have been hesitant to do so. These are
weak arguments. Jonah 2:5 demonstrates that the word sûph in yam sûph, sea of reeds, can be
used to describe salt water plants as well as fresh water reeds. The rate of Israel's travel toward
the Red Sea can not be determined. There is no way to know how strong a force the Egyptians
had at the Sinai mines, or if they were even in use at the time. Mining activity in the Sinai was
rather sporadic.

The Yam Sûph, and the Red Sea

 Exodus 15:4, 22 claimed that Israel crossed the yam sûph. In theory, if this yam sûph could
be identified, then the site of Israel's sea crossing would be known. Unfortunately, the
identification of the yam sûph has been anything but simple. The yam sûph discussion has
necessarily been bound up with the broader debate over the sea crossing location, but the debate
has not produced a universally accepted understanding of this term.

The yam sûph debate has been complicated by the fact that the noun sûph is rather rare in
Hebrew. Other than the twenty- three instances of the name yam sûph in Scripture, the noun only
appears three times.  Each time, it clearly refers to reeds, rushes, swamp plants, or marshlands.111



His torical Setting," 17, and Shafei, "His torical Notes  on the Pelus iac Branch, the Red Sea Canal and the Route of the
Exodus ," 260. The results  of this  discuss ion have not been conclus ive. The Red Sea water level has  changed s ince the

Mosaic age. The salinity and water level of the inland lakes  have changed greatly. Canals  in use in antiquity have s ilted

up and dried out. Coas tal regions  have sunk and have become saline. So plant life patterns  present today do not duplicate
plant life patterns  seen in the Mosaic age. Se Montet, Eternal Egypt, 4, and W illiam H. Shea, "A Date for the Recently

Discovered Eas tern Canal of Egypt,"  Bulletin of the American Schools of Oriental Research  226 (1977): 34. Further
confus ing the is sue is  the ques tion of exeges is . W hen Jonah spoke of sûph  beneath the sea in Jonah 2:5, he could have

been reflecting current usage, interpreting sûph  as  seaweed. However, he also could have been describing his  experience

by us ing traditional imagery which had its  roots  in Near Eas tern mythology. The same verses  do speak of the tehóm, the
bars  of the earth, and the bases  of the mountains . See Bernard F. Batto, "Reed Sea: Requiescat in Pace,"  Journal of

Biblical Literature, vol. 102 (1983): 32, 33.

112
     The hollow verb appears  in Es t. 9:28; Ps . 73:19, and Is . 66:17. Other poss ible examples  can be found in Jer. 8:13 and

Zeph. 1:2, 3, although these could be based on a different root. Solomon Mandelkern, Concordantiae Hebraicae atque

Chaldaicae, (Tel Aviv: Hierosolymis , 1978), 794.
113

     The noun appears  in 2 Chron. 20:16; Dan. 4:8; 4:19; 7:28; Num. 21:14; Ecc. 3:11; 7:2, and Joel 2:22. Saebo noted
that the Qumran literature also reads  as  "end" in three texts . See G. Johannes  Botterweck, Helmer Ringgren and Heinz-

Josef Fabry, eds ., Theologisches Wöterbuch zum Alten Testament, 5 vols . (Stuttgart: W . Kohlammer, 1986), 5: 794.

114
     Copisarow, "The Ancient Egyptian, Greek and Hebrew Concept of the Red Sea," 12.

115

     W illiam A. W ard, "The Semitic Biconsonantal Root SP and the Common Origin of Egyptian CWF and Hebrew SUP:
‘Marsh(-Plant)’," Vetus Testamentum 24 (1974): 344, 345.

116

     Another poss ibility is  that sûph  may be drawn from a Semitic final aleph root sp' which means  to feed. This  root
appears  in the Canaanite verb to eat, sp', the Pos tBiblical Hebrew and Aramaic verb to eat, sp', spy, and the Hebrew noun

mispo . See Stanis lav Segert, A Basic Grammar of the Ugaritic Language, (Berkeley: Univers ity of California Press ,

1984), 19. The Hebrew noun mispo  is  especially interes ting. In Gen. 42:27; 43:24 and Judg. 19:19, it describes  marsh
plants  used as  fodder in Egypt and Canaan. On marsh plants  used as  fodder in Egypt, see Papyrus  Sallier I,4,9. On marsh

plants  in Canaan, see Harold N. and Alma L. Moldenke, Plants of the Bible, (W altham: Chronica Botanica, 1952), 40,
50, 62, 92, 120, 121. Final aleph roots  do not normally form biconsonantal nouns , but there are exceptions  to this  rule.

Other examples  can be seen in Ex. 17:16; Job 15:31, and Dan. 6:18. The double s troke s ign in the Egyptian cwfy could

be taken as  evidence for a final aleph in the Semitic prototype. However, it is  not clear whether this  s ign should be
interpreted as  a y or s imply as  an unvocalized place holder. See W ard's  arguments  agains t vocalizing it. W ard, "The

Semitic Biconsonantal Root SP,"  339, 340.

31

The academic discussion has drawn heavily on two possibly related Hebrew words, the hollow
verb sûph and the noun soph. The verb describes bringing things to a complete end.  The noun112

appears rather often, and describes the end of a great many things.113

While these words look much like the sûph of Exodus, their meaning is quite different.
Various suggestions have been proposed for bridging this gap. Maurice Copisarow suggested
that a patriarchal age root sûph, end, evolved forms of meaning marsh, end, tempest, and Red
Sea.  He then suggested that the name yam sûph was misunderstood by the Massoretic tradition114

and vocalized incorrectly as Sea of Reeds rather than End Sea. William A. Ward disagreed,
suggesting that the original root was the Semitic biconsonantal word sph, bowl. He suggested
that the idea bowl gave rise to marsh, a very large bowl. He then suggested that marsh gave rise
to the meaning end or border because journeys normally ended at one marshland or another.115

Both of these suggestions are rather speculative.  Interpreting yam sûph as an End Sea has led116
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to the suggestion that the Exodus account may be an example of a Near Eastern creation myth.117

Positions similar to this have been defended recently be Batto, Hyatt, and others.118

The yam sûph debate has drawn heavily on a late Egyptian word cwfy which is usually
understood to be a hieroglyphic spelling of sûph.  This word became rather common in119

Egyptian texts after the Eighteenth Dynasty flooded Egypt with Semitic captives.  Since cwfy120

did not appear in Egyptian texts before this time, it appears to be a foreign word brought into
Egypt rather than an Egyptian noun which spread into the Semitic world.121

The Egyptian word cwfy was used in contexts where the word "marsh" would be expected to
appear. Sometimes cwfy appeared with the article, indicating that a specific area was in view. In
these cases, the noun would mean something like "the marshlands near _____," with the blank
filled in by any of several locations bordering on swamp areas.  The most famous example of122

cwfy in the texts comes from Papyrus Anastasi III, 2:11-12, which described the delta city of Pi-
Rameses. This papyrus claimed that the cwfy came to the city with papyrus reeds, and the waters
of Horus with rushes.  A variety of other texts have been cited by Gardiner and others. One text123

described Egyptian workers who cut marsh plants in the cwfy. In another, Horus hid from Seth in
the cwfy.  Still another visualized the Nile valley as an ox standing with its tail resting on1 2 4

cwfy.  Another listed cwfy as a festival offering given to the gods.125 126
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How did an Egyptian area come to be called a yam sûph? While no definite answer can be
given, the parallel with the Fayum is quite instructive. The Fayum is a large depression west of
the Nile and south of the delta. In the Biblical period, this depression contained an enormous
reed filled lake which was fed by a branch of the Nile. It also contained some of the best farm
land in Egypt. The Egyptian names for this region included ta-she, Lake Land and sha-t Asar,
the Lake of Osiris.  During the empire age, the Fayum was filled with Asiatic slaves, including127

captives from Syria and Palestine. At this time, a new name came into use for the region. It came
to be called pa-ym, The Sea.  There can be no doubt that yam  was a Semitic loanword imported128

into Egyptian. The name of the Canaanite sea god Yam appeared ten times in the Astarte
Papyrus alone. The Astarte Papyrus seems to be a hieroglyphic version of the Canaanite Baal
Yam myth. So this papyrus illustrates Yam being brought into the Egyptian language.  So the129

name pa-ym, The Sea, probably was a name given to the region by its Semitic inhabitants. This
name was handed down among Semitic speaking peoples, and was preserved down to the
present time as Fayum. However, along side of this Semitic name, the traditional Egyptian
names for the region also continued in use. For example, the Ptolemaic era shrine of El-'Arish
still called the Fayum by the traditional name of ta she.130

The name yam sûph probably arose in a similar way. The Semitic peoples living in the
eastern delta and in Wadi Tumilat needed a name to describe the vast marshy areas around them.
They chose a Semitic name which accurately described those regions, and which probably
approximated Egyptian names in use at the time. So instead of calling the swamps an Egyptian
name like sh.t 'i3rw, Field of Reeds, sh.t htp, Field of Offerings, or mr nh3, Winding Waterway,
they chose the Semitic name yam sûph, Sea of Reeds. If so, then John Towers is quite justified in
claiming that sh.t 'i3rw and yam sûph are identical in meaning. Towers may also be correct in
suggesting that the name yam sûph could have carried overtones drawn from Egyptian
theology.  When Yahweh destroyed Pharaoh's army in the yam sûph, that event would have131

turned those Egyptian overtones into an effective polemic against Egyptian theology.
The name Red Sea is also an important part of the debate about the location of Israel's sea

crossing. The earliest known appearance of the name Red Sea can be found in the writings of
Herodotus.  He was a Greek historian who was a contemporary of Esther in the Old
Testament.  For Herodotus, the body of water now called the Red Sea was only a gulf of the132

real Red Sea.  Herodotus used the name eruthra thalassa, or Red Sea, to describe a much larger
region including the current Red Sea, the Persian Gulf, and the Indian Ocean.  The name Red
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Sea referred to the southern sea which surrounded Africa and India.  This southern sea was part133

of the sea which surrounded the whole earth in classical cosmologies.
The Red Sea was also mentioned by the Roman historian Titus Livy, a contemporary of

Christ.  Livy used the name Red Sea to describe the Indian Ocean.  He called the Red Sea the134 135

Ocean which held the earth in its embrace,  and claimed that it reached the farthest shores of136

India (de ultimis Indiae oris), and the uttermost ends of the earth (terrarum ultimos).  In the137

earliest texts, the name Red Sea described quite a large area of water without dividing it up into
specific seas.  It also clearly was associated with the ends of the earth and with at least the
southern part of the primal sea that surrounded the earth.  It may be significant that the name138

Red Sea described the primal deep instead of a smaller region, especially since the color red was
associated with so many Egyptian marshland and underworld motifs. 

Both the Septuagint Greek text and the New Testament Greek text claim that Israel crossed
the eruthra thalassa which means Red Sea.  This has led many scholars to defend a southern139

location for Israel's sea crossing across the Red Sea itself. Many other authors have defended a
variety of northern routes for the exodus that are all based on the Hebrew text's claim that Israel
crossed the yam sûph, which means the Sea of Reeds.  This creates quite a problem if both the140

New Testament and the Old Testament are assumed to be inspired and inerrant. Some way must
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be found for Israel's sea crossing to have occurred over both the Red Sea and the Sea of Reeds at
the same time.

A Proposed Location for the Exodus

One location deserves more attention than it has received of late. That location is the vast dry
basin stretching south from the Shalûf (a ridge of Tertiary limestone south of the Bitter Lakes) to
the current Red Sea shoreline. A century ago, it was common for authors to locate Israel's sea
crossing in this basin because they assumed that Red Sea waters had filled it in the Mosaic
age.  The nature of this basin suggests that this was not an unreasonable assumption. Since the141

Suez Canal has changed the whole character of this region,  its geology can best be appreciated142

by reading descriptions of it written before the Suez Canal was dug. One of the most interesting
accounts of this region was written by Edward Robinson. In 1838, he traveled north of the
current Red Sea shoreline and described it in detail. He noted that the ground gave every sign of
being occasionally flooded. The sand was packed hard by water action, and was covered in
places by the kind of saline efflorescence produced by sea water. He noted that this kind of flood
packed sand extended a great distance to the northeast. Above the narrows at Suez, he noted that
this flood packed floor opened out into a very large bay stretching far north of the present water
line. Observing this, he concluded that the gulf originally stretched much further north than its
current shoreline.143

Robinson's observation is plausible. The area south of the Shalûf is a very low clay basin
with sand dunes blown in from the east.  The average height of this basin's clay floor is only144

about four feet above the current Red Sea high tide level. Since the basin is this close to sea
level, the whole region is occasionally flooded by storm surges from the Red Sea.  Menashe1 4 5
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Harel notes that in stormy weather, sea water sometimes spreads north five or six miles and
reaches a depth of six feet.  About once every twenty years, a storm sweeps north enough water146

to flood the whole plain south of the Shalûf. S. C. Bartlett observed such a storm in 1879. He
traveled five miles north of Suez several days after the storm. He found that pools of water six
and a half feet deep had stood behind the canal station even at that distance from Suez, and great
stretches of water still stretched far north of his position.147

If this basin was flooded in the Mosaic age, it certainly could not have been crossed. The
basin had such a deep clay floor that when the Suez Canal was dug through the region, earth
moving machines could not budge it. The clay had to be broken up with pick axes and removed
with baskets.  Sea water covering this clay floor would have turned it into a quagmire. An148

interesting parallel can be drawn here to Egyptian Field of Reeds theology. The Egyptian
Pyramid Texts stressed repeatedly that Pharaoh could only cross the Field of Reeds when the
marshes were flooded. Then he could float across the marsh on a reed float.  Egyptian Coffin149

Spell 622 noted that those who tried to cross the Field of Reeds when it was not flooded sank
into the quagmire and died.150

This mythological motif describes Nile delta marshland soil quite accurately. Marsh muck is
very dangerous. It can not be crossed on foot because it is too waterlogged to support a man's
weight. Those who step into it sink in the muck.  It can, however, be crossed when it is dried.1 5 1

An interesting historical example of this can be seen in a pre-Mosaic Egyptian work called The
Admonition of an Egyptian Sage. This text records that the Egyptian priests were appalled to find
that a drought had so dried the marsh that commoners could cross it on foot. The priests were
appalled by this because all of the secret Egyptian marshland shrines were open to public
inspection.  If the region south of the Shalûf was a tidal basin in the Mosaic age, its marshland152

could have been blown dry in a similar way allowing Israel to cross.  A Red Sea storm surge153
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could then have drowned the Egyptians. Contemporary examples suggest that waves of sea water
between six and ten feet high could have roared north from the Red Sea. Such a storm surge
would also have restored the marsh muck's natural viscosity and made the trap inescapable.154

The really critical question is whether this long basin was actually covered with water in the
Mosaic age. Was the sea level high enough in that region to flood the basin? It has become
fashionable among Old Testament scholars to answer that question in the negative and to justify
this answer by citing one of William F. Albright's articles. For example, John J. Davis claimed
that the Bitter Lakes region could not have been connected to the Gulf of Suez in the 15th
century BC. Davis' evidence for this claim was Albright's conclusion that the sea level in the
Gulf could not have been very much higher in the 15th century BC, if it was higher at all.155

Davis then went on to quote the relevant paragraph from Albright's article. The problem with
this is in Albright's article itself.

Albright's expedition toured the Sinai for a month. The expedition stopped briefly at a coastal
site near Merkhah. Albright identified this site as a small temporary settlement formed in the
15th century BC as a landing and embarkation point for mining expeditions. Albright noted that
the edge of this settlement was only five meters above the mean Red Sea level and only two
meters above the high tide line. Albright concluded from this that the Red Sea level could not
have been more than two meters higher than present in the past 3500 years.  Albright's article is156

all well and good as far as it goes. However it does not address the question of whether the
region south of the Shalûf was a tidal basin in the Mosaic age. It is not surprising that a
temporary settlement intended as an embarkation point would have built its lowest structures
close to the high tide line. An additional meter or two of sea water in the Mosaic age would have
turned the whole basin into either a tidal or salt marsh.

This point has not been missed completely by recent Old Testament scholarship. For
example, G. I. Davies wrote in his book The Way of the Wilderness that several authors have
used the evidence from Tell el-Kheleifeh and Abu Zenima to argue that the sea level could not
have been higher than present norms in the Mosaic Age. Tell el-Kheleifeh and Abu Zenima were
the sites that Albright visited on the Red Sea shore. Davies argued that the evidence from these
sites was compatible with a sea level two meters higher than present norms, and that was all that
proponents of a northern extension of the Red Sea actually envisaged.157

Beyond Albright's article, there is also a large body of evidence bearing on this question that
is often overlooked in Old Testament academic discussions. That body of evidence comes from
the fields of Climatology and Marine Archaeology. The last three decades have seen the growth
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of quite a large literature on the topic of global climate change.  A significant part of this158

discussion has centered on sea level change. There are dozens of books and articles in print that
deal with sea level change either directly or indirectly. Unfortunately, none of this new data
gives a clear and certain picture of Red Sea levels in the Mosaic age. While this data can not
now pin down the site of Israel's sea crossing, it does provide one arena in which future
discussions of the Exodus must take place.

Climatological studies analyze sea level changes by looking for fossil shorelines and then
using a variety of dating techniques to date the shoreline. Fossil shorelines point to a long period
of stable sea level at that point. Almost every sea shore in the world contains a series of such
fossil shorelines both above the sea surface and below it. Tracing and dating these fossil
shorelines can reveal much about the history of the site. Unfortunately, there are at least four
factors which influence where these shorelines are cut. The interplay of these factors limit how
firmly conclusions can be drawn from any site despite the high degree of confidence which
many authors display when reporting their findings.

The first factor effecting the location of fossil shorelines is the global sea level itself. The
earth's oceans do not have a fixed sea level, but their level changes as land ice is formed and
melted. It tends to remain rather constant for long periods then change rather rapidly. At the
height of the last glacial period at 16,000 BC, the world ocean level was somewhere between 65
and 130 meters below its current stand. Nearly 10% of the earth's surface was covered by ice,
and the glaciers held somewhere between 84,000 and 98,000 cubic kilometers of ice.  This ice159

melted especially rapidly in two periods. It melted at an amazing rate between 14,000 and
11,000 BC producing a very rapid rise in sea level. This melting was interrupted by a thousand
years of full glacial cold in the Younger Dryas with stable sea levels. Then very rapid melting
returned between 8000 and 5000 BC. By 4000 BC, the last of the Glacial Age continental ice
had melted away. Fossil shorelines were created in periods when the sea level was fairly stable.

The second factor effecting the location of fossil shorelines is subsidence. Shorelines can
sometimes sink for a variety of reasons including sediment loading, the flow of
underconsolidated sediments, and compaction. This can be seen in the Nile delta where older
sediments are often rather far below sea level.  Another example is the coastal shelf of160

Delaware and Maryland that has subsided due to the hydroisostatic effect of "water loading."
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This is a clear example of an ocean shoreline that has been lowered in comparison with other
shorelines of similar age.161

The third factor effecting the location of fossil shorelines in the vertical movement of crustal
plates produced by plate subduction zones. As one plate dives beneath another, it pushes the
second plate up. This process forms mountains and volcanoes along the subduction zone. While
crustal plates move quite slowly, this movement causes earthquakes which can change shore
levels greatly in a very short time. It is often difficult to tell whether the height of a fossil
shoreline should be explained by rising sea water or rising land. There has been an ongoing
debate between scholars like Neev and Ronen over the extent to which fossil shorelines off the
coast of Israel should be explained by plate tectonics.162

The fourth factor effecting the location of fossil shorelines is closely related to this.
Continental plate rock is relatively light. The continental plates more or less float on the heavier
basalt magma beneath them. When a two mile thick layer of ice forms on one part of a
continental plate, the weight of the ice pushes that part of the plate down into the magma. As the
covered sections sink, uncovered areas near the ice tend to rise above normal levels. Van Andel
suggests that crustal plates can be depressed to a depth equal to more than a quarter of the ice
thickness covering them. When the ice is removed they rebound rather rapidly at first, then much
more slowly.  This also creates fossil shorelines both above and below the current sea level.163 164

Given these complicating factors, it is not surprising that climate change studies often
disagree with each other. Sea level changes in the Holocene Era have been reconstructed in a
variety of ways.  It may be convenient to divide these studies into two groups. The first group165

claims that the world’s sea level has not been higher than present at any time since the last ice
age. One example of this approach can be seen in an article by D. J. Stanley titled "Nile Delta."
Stanley claimed that the Mediterranean Sea level rose between 5500 BC and 500 BC. Stanley
claimed that the sea level was about ten feet lower in 5500 BC than it was in 500 BC when it
arrived at its current sea level. As a general rule, climatologists working in the Americas tend to
deny that the sea level stood higher in the Mosaic age than it stands today.  If authors in this166
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group are correct, it is quite unlikely that seawater could have flooded the basin south of the
Shalûf in the Mosaic age. If so, the site of Israel's crossing probably must be sought elsewhere.

The second group consists of a large number of writers who hold that the world sea level
rose so far during the post-glacial climate optimum (roughly 7000 to 4000 BC) that it passed the
current sea level and rose to a higher sea stand.  As a general rule, climatologists working in167

Europe and the Near East tend to support this perspective. The current debate over climate
warming has brought new attention to this group since sea levels are already rising world wide.
A rise of twenty feet would be possible if the Ross Ice Shelf melted in Antarctica. The whole ice
shelf has been moving toward the sea by a few inches a year.

Climatologists who argue for a higher sea level in antiquity differ from each other on how
much higher the sea level rose. They differ on when the highest sea level was reached. They
differ especially on the rate at which this high sea level fell to current norms. These differences
result from the particular characteristics of the sites at which each author has worked.  A few of168

these writers would suggest that the sea level had already fallen to the present level, or even
below it, by the Mosaic age.  Others would affirm that there was indeed a higher sea stand in169

the second millennium BC. Several current writers in this group are worth noting.
Sirri Erinç analyzed seashore levels along the Black Sea and the Mediterranean coast of

Turkey in 1978. He concluded that the sea level along Turkey's coast stood two to three meters
higher near the post-glacial climatic optimum than it stands at present. He offered as proof of
this conclusion widespread and well developed coastal terraces, old beach-rock formations, and
coastal caves filled with marine sands and related objects. He concluded that the sea- level off the
coast of Turkey has slowly regressed until the present level was reached sometime between
3000-2000 years BP (which is 1000 to 0 BC).  Ronald Pearson surveyed the question of sea170

level change in 1978. He noted authors who argued both for and against a higher sea stand in the
post-glacial period. He noted that Buddemeier's dating of coral reefs pointed to a higher global
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sea level. Buddemeier argued from his study of coral reefs that the world sea level stood
significantly more than one meter above its present height from 3500-2000 BP (which is 1500 to
0 BC).171

In 1985, A. Raban and E. Galili wrote an article on recent marine archaeological finds off the
coast of Israel. They described a retaining wall at Tel Dor 2.5 meters above the current sea stand
that had layers of wave deposited sea shells behind it. They concluded that the sea level must
have stood higher than it presently does for the first half of the second millennium BCE.  C. E.172

Larsen and G. Evans surveyed sea level changes in the Persian Gulf in 1978. They noted
evidence for a post-glacial sea level in the Persian Gulf approximately a meter higher than
present levels, though the date of that higher level is unclear. This is interesting because the
Persian Gulf and Red Sea water levels may have been comparable.  T. Al-Asfour described173

fossil shorelines along the coast of Kuwait. He noted that material from the most recent fossil
shoreline above the current sea level was carbon dated roughly between 4570 and 3250 BP. He
did not mention the height of this fossil shoreline above sea level.174

A key part of the sea level discussion is the rate at which glaciers formed after the post-
glacial climate optimum.  Glacial ice can be dated with some confidence. Its formation lowers175

the world sea level. So the age of glacial ice gives strong evidence for the rate at which the sea
level fell to its current stand. A number of authors have commented on the age of glacial ice, and
there is among them general agreement to the position which H. H. Lamb presented in his book
Climate: Present , Past and Future.  Lamb noted that after the last ice age, the course of176

deglaciation necessarily lagged behind the warming trend in global temperature. He noted that
the highest sea level was actually reached 4000 years ago at the end of the period of highest
global temperature. He noted also that the glaciers and ice sheets were at their post-glacial
minimum between 2000 and 1500 B.C. After that time, there was a major re-advance of glacial
ice. In 1982, H. H. Lamb published another book surveying the history of global climate change
entitled Climate, History and the Modern World. In this volume, he tied the higher post-glacial
Red Sea level to Israel's exodus from Egypt. He claimed that the sea level should have been
close to its highest level during the Mosaic age. He claimed that Israel's exodus from Egypt
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could be explained by a short term fluctuation in the Red Sea level caused by a storm surge or a
tidal wave in conjunction with the higher sea levels of that age 177

This position is not without its problems. The first is that it depends heavily on
Climatological evidence. Climatology is still in many ways an infant science, and there is a great
deal of skepticism in exegetical circles about the validity of its conclusions. For example, David
Hopkins argued in his book The Highlands of Canaan that the correlation of various kinds of
data only multiplies probable error.  It can only be hoped that as evidence continues to mount,178

climatologist will be able to draw a more consistent picture of past events.
The second problem with this position has rather more substance. If this region was a tidal

basin in the Mosaic age, it is not completely clear what kind of vegetation would have grown in
it. This fact raises a problem pointed out by Maurice Copisarow. He noted that the field of reeds
could resemble the marshes of Egypt. However, the Red Sea shore is a very different kind of
place. It is arid and saline, and no reeds grow there. So any attempt to link the Red Sea and the
Bitter Lakes is unwarranted and unnecessary.  This is a strong argument. Reeds grow in fresh179

water, not in salt water. There are no reeds on the Red Sea coast. If the region south of the Shalûf
was covered with sea water in the Mosaic age, the salt in this water may well have prevented the
growth of reeds. If there were no reeds south of the Shalûf, how could this area have been the
Yam Sûph, whatever its water level?

Three points can be raised in response to this argument. First, authors like Copisarow assume
that reeds were not present south of the Shalûf in the Mosaic age because they are not present in
the region today. This assumption is not at all safe. In marginal areas, even slight changes in
precipitation can cause great changes in ecosystems. It is not at all clear whether fresh water
plants were present south of the Shalûf when Israel left Egypt.

There are several possible ways that enough fresh water could have been present in this
region to grow reeds. 1) Rainfall levels may have been higher at that time since Moses lived so
much closer to the post-glacial climate maximum. 2) If Sesostris III did dig a Red Sea canal
down to the basin, a substantial amount of fresh Nile water could have flowed into the north end
of the basin. After the ancient fresh water canal was reopened in the last century, over 70,000
acres of land were irrigated with its water.  So such a canal could have created quite a large180

area of fresh water marsh plants. Karl Butzer noted that Egypt saw a period of unusually high
Nile floods between 1800 and 1150 B.C.  So if a canal did exist down to the north end of this181

basin, it could have created an unusually great amount of water. The higher sea levels covering
the south end of this region would have limited fresh water drainage from the north end. 3)
While the amount of fresh ground water in the Mosaic age is very difficult to estimate, a dozen
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fresh water wells can still be found near this basin.  This suggests that more water may have182

been present at an earlier time. 4) The thick clay floor of this basin points to abundant vegetation
which must have grown in periods of increased moisture in the region.  5) The crocodile and183

hippopotami bones found in the Shalûf sands suggest marsh conditions at some point in the
past,  though there is no clear evidence that either the clay or the bones date to the Mosaic age.184

So it is not impossible that there may have been enough fresh water in the region to support salt
tolerant varieties of reeds, especially if Sesostris III actually did dig a Red Sea canal in the 12th
Dynasty. 

The second response to Copisarow's position is that it may not matter whether or not there
were reeds south of the Shalûf. It makes little difference whether Israel crossed a fresh or salt
water marsh. The conditions of Israel's sea crossing would have been quite similar either way.
Either kind of marsh would have created an impassible quagmire preventing Israel's passage and
drowning anyone attempting to cross.  Either kind of marsh could have been blown dry by185

God's wind, and could have been flooded by a returning storm tide. The only questions are
whether a salt marsh could have been called a yam sûph, and whether such a quagmire would
have met the event's polemical purpose.186

The final response to Copisarow's position is that the name yam sûph itself had a wider range
of meaning than his position suggests. Several scholars have pointed out that the name yam sûph
was clearly applied to the Red Sea in Numbers 33:10 and to the Gulf of Aqabah in 1 Kings
9:26.  It is possible that these references could either describe wadis where the influx of fresh187

water made small marshes possible, or shallow seashore areas where salt tolerant plants once
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lived. However it is much more likely that they point to a use of the term to describe salt water
plants. Several authors have noted that Jonah 2:5 clearly used the word sûph to describe salt
water sea weed.  G. I. Davies noted that some Nineteenth Century authors identified the yam188

sûph in terms of the great quantities of vegetation observed in the Gulfs of Suez and Aqabah.189

Several kinds of water plants have been suggested as sûph, and the shallow marsh north of Suez
may well have been a sea of such sûph in the Mosaic age.

It is fair to say that H. H. Lamb's observation in Climate, History and the Modern World is
well taken. It can not be proven that the Gulf of Suez saw a higher sea level in the Mosaic age
than it sees today. However, there is ample evidence that such a higher sea level might have
existed. If sea level in the gulf was a meter or two higher in the Mosaic age, the Red Sea would
have flooded the great basin south of the Shalûf. This basin would have been a clay quagmire
which could not have been crossed on foot. It may have been a Sea of Reeds, though the basin's
actual vegetation is difficult to determine. It could have been blown dry by a strong east wind,
enabling Israel to cross. Then a Red Sea storm surge could easily have drowned Pharaoh's
forces.

While this sea crossing location can not be proven to be correct, there is much to commend
it. It is consistent with the Old Testament's description of the region as a Sea of Reeds. It is also
consistent with claims by both the LXX and the New Testament that Israel crossed the Red Sea.
This explanation also requires only a limited appeal to the miraculous. While God can do very
unusual things, He does seem to work through natural means more often then not. It is therefore
appealing to see this event as a miracle of timing rather than a gross violation of the natural
physical laws which God has written into His creation.
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CHAPTER 7: CLIMATE CHANGES AFTER THE CONQUEST

Climatology and the Sea People

The famine that may have had the greatest impact on Israel's history was not recorded in the
Old Testament itself. It occurred around 1200 BC, and it marked the end of the Late Bronze Age
in the Levant. The famine broke out during the reign of pharaoh Merenptah. The Hittites in
Anatolia asked Merenptah to honor Ramesses II's treaty with them by sending them grain for
famine relief. When Merenptah described his battle against the Libyans west of the Nile delta, he
mentioned the famine in Anatolia and economic difficulties in North Africa that had led to the
Libyan war. Merenptah wrote:

They spend their time going about the land, fighting, to fill their bodies daily. They come to
the land of Egypt, to seek the necessities of their mouths; their desire is ----- my bringing
them like netted fish on their bellies. Their chief is like a dog, a man of boasting, without
courage; he does not abide ------ bringing to an end the Pedetishew (Pd.ty-š w), whom I
caused to take grain in ships, to keep alive that land of Kheta.190

A letter was also found at Ugarit that mentioned the famine in Anatolia. The Hittite king
commanded Ammurapi of Ugarit to provide a ship to transport 2,000 measures of grain from
Mukish to Cilicia.  The Hittite king stressed repeatedly that the supply of grain was a matter of191

life and death. Ammurapi had also sent grain to Cyprus to ease the famine there.  Ugarit may192

soon have suffered from the same famine. Schaeffer argued that the final occupation layer at
Ugarit was covered by two meters of pale yellow, powdery dust. Schaeffer interpreted this soil
as irrefutable evidence that Ugarit’s last days saw a prolonged drought.  A generation after that193

drought, Arnuwandas III of Boghazköy wrote about the hunger that had struck western Anatolia
during his father’s reign.  Redford argued that this famine may also have been mentioned194

centuries later by Herodotus and Diodorus.195
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This famine greatly affected the Aegean Sea area and Asia Minor. Mendenhall noted that
almost every site excavated in Greece was destroyed somewhere between 1250 and 1150 BC.196

Rhys Carpenter argued that the famine affected Crete, the southern Peloponnesus, Boeotia,
Euboea, Pholia, and the Argoid, but not Western Europe.   As these cities were destroyed,197

ethnic groups around the Aegean Sea left their homes in search of habitable land. While the
specific causes of this immigration have been debated at length,  the famine at least contributed198

to their decision to immigrate. The Egyptians called this collection of ethnic groups the Sea
People. They moved by land and sea across southern Asia Minor and south along the coast of
Syria and Palestine. They destroyed cities and cultures as they overflowed the Levant and poured
inexorably toward Egypt. Ramesses III described the Sea People aggression and the destruction
that they brought to the region. He wrote:

The foreign countries made a conspiracy in their islands. All at once the lands were removed
and scattered in the fray. No land could stand before their arms, from Hatti, Kode,
Carchemish, Arzawa, and Alashiya on, being cut off at  [one time]. A camp [was set up] in
one place in Amor. They desolated its people, and its land was like that which has never
come into being. They were coming forward toward Egypt, while the flame was prepared
before them. Their confederation was the Philistines, Tjeker, Shekelesh, Denye(n), and
Weshesh, lands united. They laid their hands upon the lands as far as the circuit of the earth,
their hearts confident and trusting: “Our plans will succeed!”199

When the Sea People were finally defeated, Ramesses III allowed them to settle in the Philistine
Pentapolis as Egyptian vassals. Cities like Beth Shean that had been Egyptian strongholds and
administrative centers were now inhabited by Egyptians, Canaanites, and Sea People. The arrival
of the Sea People brought the Iron Age to Palestine.

Before the Sea People entered Palestine, Israel's highlands had been occupied by a thinly
scattered agricultural population. The identity of this population has been debated at length.
Those who claim that Israel first appeared in Palestine after 1200 BC often deny that the
highlands were inhabited by Israelites at this time. For example, Mazar argued that many small
ethnic groups populated the highlands instead of the Israelites.  If Israel left Egypt during the200

18th Dynasty, the highlands would have been inhabited by Israelite tribes who were following a
lifestyle closer to their habiru roots than the tribes who lived among the Canaanites on the
coastal plains. Merenptah's stela could be interpreted as a description of such a culture perhaps
three decades before the Sea People settled into the Philistine Pentapolis.
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When the Sea People settled in the Pentapolis, many inhabitants of the region fled before
them. Canaanites generally fled north into Syria while Israelites on the coastal plain fled east
into the highlands. Archaeological evidence suggests that a great wave of immigrants entering
the hill country from the coastal plains at this time. Around 300 new settlement sites have been
identified from this time period. Bimson noted that the new Iron Age settlements in the highland
included 68 settlements in Gilead, 96 in Manasseh, 122 in Ephraim, 12 in Benjamin, and 10 in
Judah.  These Iron I settlements were Israelite sites because several of them continued into the201

Iron Age II period as Israelite sites.
Israelites who fled to the highlands would have brought along elements of the city state culture.
The highlands certainly saw a dramatic cultural shift at this time. After the beginning of the Iron
Age I period, Israelites in the highlands began to dig cisterns instead of relying on collar-rim jars
for water storage. These cisterns made it possible for Israel to occupy semi-arid regions that
could not have seen permanent occupation without them.

Climate Changes after the United Monarchy

For example, Elijah's drought in 1 Kings 17:1 may have been described in Menander's record
of Ethbaal's annals. Ethbaal of Tyre was Jezebel's father. Menander quoted from Ethbaal's annals
when he claimed that, “There was a drought in his reign, which lasted from the month
Hyperberetaios until the month of Hyperberetaios in the following year. But he made
supplication (to the gods), whereupon a heavy thunderstorm broke out.” Katzenstein argued that
the drought was shorter and less severe on the northern coast of the Levant than it was in
Israelite territory. So it only lasted for a year at Tyre.  The biblical text witnessed to the fact202

that the drought was less severe in the north. I Kings 8:1-3 noted that Elijah was able to find
shelter in Zarephath after the brook Cherith dried up. Zarephath was a harbor near Sidon in
Canaanite territory.  

Climate played a role in Israel’s history once more toward the end of Israel’s Babylonian
captivity. Jeremiah had prophesied that the city of Babylon would fall to its enemies. That hardly
seemed likely. Babylon’s city walls were so thick that six chariots could travel abreast around
the top of the wall. It is hard to imagine that anyone in that culture could have knocked down
Babylon’s walls. However, the Euphrates River flowed through the middle of the city. The
Persians were able to take the city in a single day was walking down the river bed. Yamauchi
noted that the river would normally have been at its lowest point for the year at the time that the
Persians attacked. However, the river depth would still have been over 12 feet deep. Yamauchi
noted that there had been a drought for several years. So the river level was unusually low and
the Persian army was able to walk up the river bed.203

Climate instability remained a feature of Palestine throughout history. For example, Acts
11:28 recorded a famine that struck the ancient world during the reign of Claudius.
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Conclusion

Several kinds of evidence shed light on Old Testament history. While archaeological and
textual evidence will always remain the most important data for the study of the Old Testament
historical background, climatology may also begin to play a significant subsidiary role as an
arena of academic discussion. Climatological studies can demonstrate the general accuracy of
the Biblical text, and they can suggest ways that God may have accomplished His will in Israel's
history.


