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Ice core oscillations and abrupt climate 
changes: part 5—the early Holocene green 
Sahara
Michael J. Oard

The Sahara Desert of northern Africa is one of the driest 
and hottest locations on Earth (figure 1). It rains in the 

eastern Sahara once every 30–50 years. The Sahara Desert 
covers about 9,200,000 km2 and is comparable to the size 
of the United States. It is divided into several regions by 
high mountain ranges, such as the Ahaggar and Tibesti 
Mountains (figure 2). Some 74% of the Sahara is covered 
by sand with several large ‘sand seas’, such as the Great 
Sand Sea of eastern Libya and western Egypt, which covers 
72,000 km2 (figure 3). Not counting the Atlas Mountains of 
northwest Africa, the highest peak in the Sahara Desert is Emi 
Koussi, in the Tibesti Mountains. Its elevation is 3,445 m. 
The mountainous areas of the Sahara have oases with playa 
lakes. Playa lakes are generally dry and free of vegetation. If 
precipitation is high enough, they occasionally have water.

South of the desert is an east–west belt called the Sahel. It 
is a semi-arid tropical savanna, which alternates between wet 
and dry cycles depending upon to the exact location of the 
Intertropical Convergence Zone (ITCZ). A massive drought 
that occurred from the late 1960s to the early 1980s killed 
100,000 people and left 750,000 people depending on foreign 
food aid (out of a population of about 50 million people).

South of the savanna is central Africa, where tropical rain 
forests flourish due to the presence of the ITCZ. The ITCZ 
is formed by the general circulation of the atmosphere in 
which air sinking at 30° south and north, where deserts and 
semi-arid areas are located today, hits the surface or surface 
layer. The air in this layer is forced to spread toward the pole 
and toward the equator. The air spreading to the equator from 
around 30°N and from 30°S converges near the equator, 
forcing the air to rise (figure 4). Rising air is the cause of 
practically all precipitation. So, this rising air near the equa-
tor becomes a rain belt. Precipitation is about 1.7 m per year.

Present arid and semi-arid areas  
well-watered during the Ice Age

Both creation and secular geologists agree that the earth’s 
deserts and semi-arid areas were once well-watered,1,2 for 
instance in the Southwest US (figure 5). Creation scientists 
attribute the early filling of these lakes to the ponding of 
water in enclosed basins during the runoff stage of the Flood. 
The lakes grew and were sustained by Ice Age precipitation 
along with a network of rivers and streams. During this time 
the Great Salt Lake in Utah, USA, on average 3.7 m deep 
today, was about 12 times its current area and about 325 m 
deep.3 Measuring ancient shorelines in Death Valley, Califor-
nia, USA, shows a lake once filled Death Valley 180 m deep 
(figure 6).3 Today Death Valley is one of the hottest, driest 
places on Earth with the world record high temperature.4

We know that these lakes were associated with the Ice 
Age, since shorelines of ancient Lake Russell cut through 
an end moraine from a valley glacier descending from the 
eastern Sierra Nevada Mountains (figure 7).5 Lake Russell 
was 242 m deeper than the 1975 level of Mono Lake, a salt 
lake in the Bishop Valley of east-central California. Because 
this end moraine was not deformed after the shorelines were 
carved, the ice must have been melting at the time the shore-
lines were carved.

The Sahara Desert was also well watered

As hard as it is to believe, the Sahara Desert also was once 
well watered. Field research and satellite pictures suggest 
evidence of lakes and rivers, now mostly buried beneath the 
sand.5–7 Paleolake Chad was much larger than Lake Chad 
today, covering an area of 340,000 km2.8 However, some 

The Sahara Desert is very hot and dry today, but during the Ice Age lakes and streams were abundant in now dry areas 
across the earth around 30°N and 30°S. The southwest United States is semi-arid today, but during the Ice Age there 
were numerous large lakes, even in Death Valley. These lakes were associated with the Ice Age, since shorelines from 
the pluvial lakes etched end moraines in some locations. Abundant evidence shows that the Sahara Desert was also 
well-watered, and not that long ago. Numerous carbon-14 dates, which creation scientists can generally use in a relative 
sense, show that the wettest time, the African Humid Period (AHP), was after the Ice Age. Uniformitarian scientists do 
not know the cause of the AHP. But with glacial maximum at about 1,000 years after the Flood in Antarctica and the 
surrounding ocean, the Intertropical Convergence Zone (ITCZ) could easily be pushed more than 600 km farther north 
than it averages today, causing the green Sahara.
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researchers suggest that there were no 
large lakes other than Paleolake Chad, 
but instead wetlands and small lakes. 
This suggests that the wet Sahara may 
not have been as wet as some suppose.9 
Regardless, this period has been called 
the African Humid Period (AHP).

Natives, archaeologists, and col-
lectors have found countless artifacts 
from the Ice Age and fossils of ele-
phants, giraffes, buffaloes, antelopes, 
rhinoceroses, and other animals. Even 
aquatic animals, such as the hippopota-
mus, astonish collectors.10 This is the 
kind of diversity seen today in the Afri-
can Serengeti. Dwarf Nile River croco-
diles have been found as recently as 
the early 20th century in isolated lakes 
or pools in oases of the high western 
Sahara,11,12 which indicates that the 
Sahara was wet not that long ago.

Judging by the thousands of rock 
petroglyphs (figure 8), the population 
of the Sahara was quite large. James 
Wellard states:

“The Sahara is a veritable art 
gallery of prehistoric paintings. … 
The evidence is enough to show 
that the Sahara was one of the well-
populated areas of the prehistoric 
world. … Yet there is this work, 
in the most inaccessible corners of 
the desert, literally thousands of fig-
ures of tropical and aquatic animals, 
enormous herds of cattle, hunters 
armed with bows and boomerangs, and even ‘domestic’ 
scenes of women and children and the circular huts in 
which they lived.”13

Others corroborate:
“Occupation is clearly testified in the frequent rock 
engravings that are scattered throughout the upland 
regions of the desert, illustrating a lush environment with 
Sahelian and riverine fauna and scenes of large-game 
hunting, livestock herding and religious ceremony.”14

The wettest period was after the 
Northern Hemisphere Ice Age

The timing of the AHP has been debated, but scientists 
generally believe it started about 15,000 bp, which is during 
deglaciation in their ‘last’ ice age.15,16 Before that date, the 
data become sketchy and were based on questionable uni-
formitarian dating systems. As far as they know, the period 
of greatest wetness is actually believed to have come after 

Figure 1. Satellite view of the Sahara Desert in North Africa with the tropical rain forest in central 
Africa

Figure 2. Map showing major dune seas (ergs) and mountain ranges of the Sahara. Red dashed 
line shows approximate limit of the Sahara. National borders in grey. Dune seas in yellow.

Figure 3. Dunes of the Great Sand Sea near Siwa, Egypt
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the Ice Age.15,16 Based on 3,287 carbon-14 dates from 1,011 
human archaeological sites, man was in northern Africa after 
the Ice Age, 10,500–5,500 years ago, according to the uni-
formitarian timescale. Taking carbon-14 in a relative sense, 
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these dates correspond to deglaciation 
and the early- to mid-Holocene, after 
the Ice Age. This seems to conflict with 
the timeline of other wet areas, which 
are now semi-arid areas or deserts, 
which developed during the Ice Age.

Uniformitarian 
scientists stumped

Secular scientists really do not know 
why the AHP occurred. It is assumed 
that the ITCZ moved north. It would 
have to have moved 1,600 km or more 
for the Sahara to be a tropical rainfor-
est, like in central Africa near the equa-
tor. It is more likely that it moved north 
significantly less, but this would have 
depended upon how wet the Sahara 
actually was. There is some debate 
on the degree of wetness. Maybe it 
was as wet as, or a little wetter than, 
the Sahel today. This would mean the 
northward shift of the ITCZ was more 
like 600 km or a little more than the 
average location today. This represents 
a northward movement of the ITCZ at 
least 5° but up to as much as 15° lati-
tude northward. The ITCZ is related to 
the current general circulation of the 
atmosphere (figure 4), and scientists 
do not know how or why it could be 
decoupled from the general circula-
tion and moved farther north during 
the AHP.17,18

Some climate simulations claim 
modest success in moving the ITCZ a 
little farther northward due to Milanko-
vitch fluctuations and the increase in 
greenhouse gases.15 One wonders how 
slight changes in the earth’s radiation 
balance caused by the Milankovitch 
mechanism19 and an increase in car-
bon dioxide after the Ice Age would 
produce an ITCZ significantly farther 
north than it is today. Carbon dioxide 
is significantly higher today than it was 
immediately after the Ice Age, and it 
was about 100 ppm lower before the 
industrial revolution, and the ITCZ was 
little affected.

Thus, uniformitarian scientists have great difficulty 
explaining the green Sahara, as well as ‘wet’ deserts every-
where. Their Ice Age models end up with a very cold and 
drier climate than we have today.20 The most significant 

Figure 4. Global general circulation of Earth’s atmosphere displaying the Hadley cell (equator to 
about 30°), Ferrell cell (about 30° to 60°), and the polar cell (about 60° to the pole)
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Figure 5. Ice Age lakes in the western United States, including glacial Lake Missoula in western 
Montana. The red arrows show the path of the Bonneville flood and the later Lake Missoula flood. 

https://commons.wikimedia.org/wiki/File:Lake_bonneville_map.svg
https://commons.wikimedia.org/wiki/File:Earth_Global_Circulation_-_en.svg
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and thickened in the coastal area. Sea ice would have formed 
each winter farther north. Figures 9 and 10 show the area 
of ice after 750 and 1,000 years, respectively. So, post–Ice 
Age accumulation on the top of the Vostok and Dome C ice 
cores was 300 m and 400 m, respectively, in 4,000 years. 
This represents an average post–Ice Age accumulation of 7.5 
cm and 10 cm/yr, respectively. More accumulation occurs at 
Dome C, likely because it is closer to the ocean than Vostok. 
These values compare with the uniformitarian estimate today 
of about 5 cm/yr. However, 5 cm/yr likely assumes that the 
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problem uniformitarian scientists face is how 
to reconcile this principle that the colder the 
air, the less moisture it can hold. An Ice Age 
requires abundant precipitation.1,21

Uniformitarian scientists need precipita-
tion not only to cause an ice age but also to 
find a way to fill the pluvial Ice Age lakes. 
They hope to find some combination of cool-
er temperatures which results in less evapora-
tion, and yet adds greater precipitation. The 
following calculations further elucidate their 
challenge. For the southwest United States, a 
cooling of 10°C would reduce the evapora-
tion by about 50%.22 But the runoff would 
need to be 2–10 times the current runoff for 
a long period of time to fill these lakes—a 
very difficult scenario. Ibarra et al. conclude 
for the Southwest United States:

“The late Pleistocene landscape of the 
western United States was characterized 
by vast lake systems indicative of a hydro-
logical balance dramatically different from 
the present … . In addition, the precise 
connection between lake levels and cli-
mate factors has proven challenging to 
establish, because the relationships among 
the physical and hydrologic controls on 
measured variables and past climatic stud-
ies are unresolved.”23

The evaporation rate in Australian Lake 
Eyre today is 240–360 cm/yr. Evaporation 
would have to fall to an unrealistic low of 
50 cm/yr with a constant inflow of 6,000 m3/
sec over many years to maintain mega-Lake 
Eyre.24 This seems very unlikely.

Glacial maximum Southern 
Hemisphere about 1,000 

years after the Flood

I believe the cause of the African Humid 
Period is that the Ice Age lasted longer in 
the Southern Hemisphere than the North-
ern Hemisphere. I believe that glacial maxi-
mum was reached about 1,000 years after 
the Flood in Antarctica and the surrounding ocean because 
the Antarctica Ice Sheet continued to grow. The large rise 
in deuterium isotope oscillations in the Antarctic ice cores 
and the similar large rise in the Greenland ice cores are 
correlated and were likely caused by the melting of the ice 
sheets, except Greenland, in the northern hemispheres. The 
ice caps over South America, Tasmania, and New Zealand 
decreased at this time.

The Antarctic ice sheet did not grow upward much after 
500 years, but it pushed farther out onto the continental shelf 

Figure 8. Prehistoric rock paintings from Manda Guéli Cave in the Ennedi Mountains, 
Chad, Central Africa. Camels have been painted over earlier images of cattle, perhaps 
reflecting climatic change. 

Figure 6. Shorelines from pluvial Lake Manly in southern Death Valley, California, USA

Figure 7. Pluvial Lake Russell shorelines about 213 m above shrivelled up Mono Lake 
(arrow pointing to the shoreline) in the Owens Valley, California, USA

https://commons.wikimedia.org/wiki/File:Prehistoric_Rock_Paintings_at_Manda_Guéli_Cave_in_the_Ennedi_Mountains_-_northeastern_Chad_2015.jpg
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Holocene was about 10,000 years long. It is unlikely that 
scientists can accurately measure the annual average, since 
the snow blows around so much.

The later glacial maximum of 1,000 years after the Flood in 
the Southern Hemisphere resulted from the differences in the 
land/ocean distribution between hemispheres. With a larger 
supply of warm water in the Southern Hemisphere, the south-
ern oceans took longer to cool. Ice continued to build up in the 
coastal areas with little accumulation at inland locations. Sea 
ice kept spreading farther northward until glacial maximum.

During Antarctic deglaciation the ice likely mostly retreat-
ed from the continental shelf to near the coast, with the thick-
ness of the ice close to the coast decreasing to about today’s 
values (figure 11). Nunataks, mountains that stick above the 
ice, show glaciation was a few hundred metres higher than 
today at glacial maximum. The ice was 1,000 m thicker at 
some locations on the Antarctic Peninsula and Dronning Maud 
Land of East Antarctic at glacial maximum.25

A later glacial maximum causes the green Sahara

How does this explain the green Sahara? It is known the 
precipitation for the AHP came from the ITCZ because the 
oxygen isotope ratios in the water were high.26 The higher 
the oxygen isotope ratio, the warmer the temperatures, all 
other variables remaining the same. It is also known that the 
ITCZ migrates seasonally away from the winter hemisphere 
and toward the summer hemisphere.27,28 The seasonal range 
of the ITCZ today is about 12° latitude,29 from 5.3°S to 7.2°N 
today.30 Therefore, after the Ice Age ends in the Northern 
Hemisphere in about 700 years, the Ice Age in the Southern 

Hemisphere would last another 300 years and push the ITCZ 
farther north toward the warmer Northern Hemisphere than 
occurs today due to the seasons. Such a condition could push 
the ITCZ more than 600 km (375 mi) north into the Sahel or 
even the Sahara Desert and cause the green Sahara.

The timing of the AHP was not half the Holocene, as 
claimed by uniformitarian scientists, because the 14C dates 
can be compressed between the Flood, 4,500 years ago,31 and 
about 3,000 years ago. From 3,000 years ago to the present, 
the 14C dates measured by uniformitarian scientists would also 
correspond to the same time in biblical Earth history. Thus, 14C 
dates from 50,000, the practical limit of the method, and 3,000 
years ago can be telescoped to between 4,500 and 3,000 years 
ago in the biblical timescale. Higher cosmic rays, decreasing 
exponentially, during the Ice Age may explain why.32

Conclusions

The Sahara Desert was once well watered, hosting numer-
ous aquatic animals and man. Based on thousands of car-
bon-14 dates, the AHP occurred mostly after the Ice Age, 
unlike other pluvial periods in now semi-arid and arid loca-
tions that occurred during the Ice Age. Uniformitarian scien-
tists are stumped, and their climate simulations are no help. In 
the Creation/Flood/Ice Age model, the AHP can be explained 
by maximum glaciation in Antarctica being about 1,000 years 
after the Flood. So, after the Northern Hemisphere glaciation 
ended, the continuing Ice Age on Antarctica and the surround-
ing ocean would likely push the ITCZ significantly farther 
northward than its average today. The result would be more 
rain over the Sahara Desert.

Figure 10. Postulated snow and ice after 1,000 years on Antarctica 
(drawn by Melanie Richard)

Figure 9. Postulated snow and ice after 750 years on Antarctica (drawn 
by Melanie Richard)
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Figure 11. Area of snow and ice on Antarctica today (drawn by Melanie 
Richard)


