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            Abstract
Atmospheric carbon dioxide (CO2) levels before the industrial revolution were âˆ¼ 260â€“280 p.p.m.v. (parts per 106 by volume) as determined from studies of air trapped in ice1,2. We report here similar results, using Antarctic ice, for the CO2 levels during the seventeenth and eighteenth centuries, which suggest an average concentration of 281 (standard deviation Ïƒ = 7) p.p.m.v. The data constrain the net release of biospheric carbon to the atmosphere over the past 200 yr, to âˆ¼5 Ã— 1010 tonnes of carbon, mostly during 1850â€“1900. Measurements of two other â€˜greenhouseâ€™ gases, methane (CH4) and nitrous oxide (N2O), show increases of about 90 and 8% respectively since 1600. This CH4 increase is similar to the recently reported3â€“6 doubling over the same period, and the N2O increase, the first direct evidence of historical changes in N2O, is consistent with releases due to expanding anthropogenic combustion processes7.
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