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Ice cores and climate change: Slices of ice core, drilled from the depths of the Earth’s ice sheets, reveal details of 

the planet’s past climate. 

 

Introduction 

Ice cores are cylinders of ice drilled out of an ice sheet or glacier. Most ice core records come from Antarctica and 

Greenland, and the longest ice cores extend to 3km in depth. The oldest continuous ice core records to date extend 

123,000 years in Greenland and 800,000 years in Antarctica. Ice cores contain information about past temperature, and 

about many other aspects of the environment. Crucially, the ice encloses small bubbles of air that contain a sample of 

the atmosphere – from these it is possible to measure directly the past concentration of gases (including carbon dioxide 

and methane) in the atmosphere. 

 

Greenhouse gases and the recent past 

Antarctic ice cores show that the concentration of CO2 was stable over the last millennium until the early 19th century. 

It then started to rise, and its concentration is now nearly 40% higher than it was before the industrial revolution. Other 

measurements (e.g. isotopic data) confirm that the increase must be due to emissions of CO2 from fossil fuel usage and 

deforestation. Measurements from older ice cores confirm that both the magnitude and rate of the recent increase are 

almost certainly unprecedented over the last 800,000 years. Methane (CH4), another important greenhouse gas, also 

shows a huge and unprecedented increase in concentration over the last two centuries. Its concentration is now much 

more than double its pre-industrial level. This is mainly due to the increase in emissions from sources such as rice 

fields, livestock such as cows and pigs, and landfills that comes on top of natural emissions from wetlands and other 

sources. 

 

Natural climate changes: glacial-interglacial cycles 

By measuring the ratios of different water isotopes in polar ice cores, we can determine how temperature in Antarctica 

and Greenland has changed in the past. The oldest ice core we have was drilled by the European Project for Ice Coring 

in Antarctica (EPICA) from Dome C on the Antarctic plateau. It extends back 800,000 years and shows a succession of 

long, cold ‘glacial’ periods, interspersed roughly every 100,000 years by warm ‘interglacial’ periods (of which the last 

11,000 years is the most recent). This succession of events is well-known from other records, and the coldest periods in 

Antarctica are the times when we had ice ages. Ice sheets extended over North America as far south as Wisconsin, and 

over Britain to south of The Wash. 

 

The role of greenhouse gases in glacial-interglacial cycles 

From the air in our oldest Antarctic ice core, we can see that CO2 changed in a remarkably similar way to Antarctic 

climate, with low concentrations during cold times, and high concentrations during warm periods. This is entirely 

consistent with the idea that temperature and CO2 are linked, and each acts to amplify changes in the other (this is 

referred to as positive feedback). It is believed that the warmings out of glacial periods are paced by changes in Earth’s 

orbit around the Sun, but the tiny changes in climate this should cause are amplified, mainly by the resulting increase in 

CO2, and by the retreat of sea ice and ice sheets.  In our modern era, of course, it is human emissions of CO2 that are 

expected to kick-start the sequence of events. We see no examples in the ice core record of a major increase in CO2 that 

was not accompanied by an increase in temperature.  

 

Facts 

 Ice core. Cylinder of ice drilled out of an ice sheet or glacier. Most ice core records come from Antarctica and 

Greenland. 

 Ice cores contain information about past temperature, and about many other aspects of the environment. 

 Atmospheric carbon dioxide levels are now 40% higher than before the industrial revolution. This increase is 

due to fossil fuel usage and deforestation. 

 The magnitude and rate of the recent increase are almost certainly unprecedented over the last 800,000 years. 

 Methane also shows a huge and unprecedented increase in concentration over the last two centuries. 
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Define:  

Ice core 

 

 

Glacial period 

 

 

Interglacial period 

 

 

 

Explain 

Why more CO2 is being put in the atmosphere 

 

 

 

 

 

 

Why more methane is being put in the atmosphere 

 

 

 

 

 

 

 

Select two quotes that highlight the purpose of this article 

Quote 1 

 

 

 

 

 

Quote 2 

 

 

 

 

 

 

Summarize the article in 50 words or less 

 

 


