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Our world is changing. In fact, Earth has always been changing and will continue to do so for ages
to come. Yet, there is a difference between the changes occurring now and those that occurred
previously. Earth is changing faster today than it has throughout most of its 4.6-billion-year history.
Indeed, it may be changing faster than it ever has, except perhaps in the aftermath of giant meteorite
impacts. The cause of this accelerated pace of change is simple: human activity. Human populations
have expanded in numbers and in their technological abilities to the point at which we are now
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exerting a significant influence on our planet. The effects of our actions are seen most clearly in the
thin envelope of gases that supports our existence, the atmosphere, but they are observable
elsewhere as well. Forests, mountains, lakes, rivers, and even the oceans exhibit the telltale signs of
human activity.

*aftermath: 7. *telltale: SERED FE7N.,
R DG 7% HIERE X,

The most conspicuous feature of the record of past climate contained in polar ice is the rapid
warming which occurs after long intervals of gradual cooling. During the last four transitions from
glacial to interglacial conditions, over which such abrupt warmings occur, ice records indicate that
the CO2 concentration of the atmosphere increased by roughly 80 to 100 parts per million by
volume. But the causes of the atmospheric CO2 concentration increases are unclear. Here we
present the stable-carbon isotope composition (013CO2 ) of CO2 extracted from air trapped in ice
at Taylor Dome™*, Antarctica, from the Last Glacial Maximum to the onset of Holocene times. The
global carbon cycle is shown to have operated in two distinct primary modes on the timescale of
thousands of years, one when climate was changing relatively slowly and another when warming
was rapid, each with a characteristic average stable-carbon-isotope composition of the net CO2
exchanged by the atmosphere with the land and oceans. 013CO2 increased between 16.5 and 9
thousand years ago by slightly more than would be estimated to be caused by the physical effects of
a S€C rise in global average sea surface temperature driving a CO2 efflux from the ocean, but our
data do not allow specific causes to be constrained.
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