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We are now in an ice age and have been for about the 
past 2 million years. Over the past 800,000 or so 
years, the Earth's climate has gone through eight dis­

tinct cycles of roughly 100,000-year duration. These cycles are 
driven by regular periodicities in the eccentricity, tilt, and pre­
cession of the Earth's orbit. In each of the past eight cycles, a 
period of glacial buildup has ended with a melt, followed by a 
roughly 10,000-year period—known as an interglacial—in 
which relatively warm climates prevail over previously ice-
covered northern latitudes. 

The Margerie Glacier in Glacier Bay National Monument, 
Alaska, is a typical fast-moving mountain glacier. 
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Figure 1 
THE GEOLOGIC TIME SCALE 

Time units of the geologic time scale. (Numbers are 
absolute dates in millions of years before present.) 

The present interglacial has already lasted beyond the 
. 10,000-year average. One may thus suspect that a new period 
of glacial advance, a new "ice age/' is in the making. Whether it 
will take a few thousand years or a few hundred, or whether the 
process of glacial advance is already under way is difficult to 
say. Of one thing we are sure: The present hysteria over global 
warming—with its apocalyptic forecast of melting of the polar 
ice caps, flooding of the coastal cities, and desertification of the 
world's breadbaskets—is not helping citizens to understand the 
real and complex forces that shape the Earth's climate. 

We do not wish to counter the global-warming hysterics 
with a new scare tactic of our own. Nor will we concern our­
selves here with refuting every wild conjecture put forward by 
the proponents of a global warming. Enough holes have al­
ready been poked in this "theory" (really only a conjecture) to 
cause honest scientists to exercise caution.1 Rather, let us take 
a sober look at the long-term picture of Earth's climate that has 
been put together over centuries of careful work in the fasci­

nating and challenging multidisciplinary science known as 
paleoclimatology. 

Our Present Ice Age 
At the present time, glaciers—large, slowly flowing masses 

of ice formed from recrystallized snow—cover about 6 million 
of the approximately 57 million square miles of land area on 
the Earth. At the height of an ice age, perhaps another 8 to 12 
million square miles of land area, largely in the Northern 
Hemisphere, becomes covered with a thick layer of ice and 
crushed snow. 

The idea of large-scale glacial motion was brought to the at­
tention of modern science by a Swiss chamois hunter in the 
early 19th century, who hypothesized that unusual striations in 
large exposed rocks had been caused by the pressure of a glac­
ier that had since retreated up the mountain. Louis Agassiz, the 
Swiss paleontologist and associate of the famous Humboldt 
brothers, waged the fight to convince the scientific community 
of the truth of this hypothesis, beginning at a conference of the 
Swiss Society of Natural Sciences at Neuchatel in 1837. 

Northern Hemisphere glaciers have been with us only for 
approximately the past 2 million years, a short stretch on the 
roughly 4.6 billion-year scale of geologic time, in which our 
present era, the Cenozoic, occupies the most recent 50 million 
years (Figure 1). The Cenozoic era is divided into two periods, 
the Tertiary and Quaternary, the latter of which began about 2 
million years ago with the onset of the glacial buildup. Within 
our present Quaternary period, there are two further subdivi­
sions known as epochs. These are the Pleistocene, which be­
gan about 2 million years ago, and the Holocene (or Recent) 
epoch, which is roughly 10,000 to 12,000 years old. (Some 
paleontologists argue quite cogently that we are still in the 
Pleistocene and dispense with the designation of a Recent 
epoch.) 

Currently, the greatest area of glaciation is the continental 
ice sheet of Antarctica (about 5.0 million square miles), which 
began its expansion about 5 million years ago. The largest 
Northern Hemisphere glacier is the Greenland ice sheet (about 
0.8 million square miles). As the glaciation expands, most of 
the additional growth takes place in the Northern Hemisphere. 

The whole of the last 2 million years, the Quaternary peri­
od, is considered an ice age, a relatively rare state of affairs in 
geologic history. But this long-term ice age has been marked 
by ebbs and flows in glacial extent. The work of the past two 
centuries in climatology, paleobiology, meteorology, astrono­
my, geology, geophysics, and many other fields has con­
firmed the existence of an astronomically determined cyclical 
pattern within the Quaternary ice age. Driven by well-defined 
cycles in the Earth's orbital orientation to the Sun, periods of 
roughly 100,000 years of generally advancing glaciation have 
been followed by short periods, of roughly 10,000 years' du­
ration, in which the glaciers retreat. These two periods or 
subdivisions of the ice age are known as glacials and inter-
glacials. 

The 100,000-year periods are not one continuous down­
ward slope of temperature and'glaciation, but are modulated 
by roughly 20,000-year cycles, consisting of 10,000 years of 
cooling and glacial advance followed by 10,000 years of 
warming and retreat. But these shorter-term ups and downs of 
the glaciation curve tend to get cooler and cooler as the 
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