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Deposits of soil gathered by stones and rocks over thousands of years may reveal more about past climate 
than scientists have been able to extract until now, new research finds. 

A study published this week in the Proceedings of the National Academy of Sciences yielded 120,000 years 
of climate history from about 3 millimeters of deposit samples collected from Wyoming's Wind River Basin. 

The method, if replicated, could help improve the resolution of the paleoclimate record, as the archive of past 
climate is known, according to Erik Oerter, the lead author of the study, who did the research as part of his 
doctoral dissertation at the University of California, Berkeley, and is now affiliated with the University of 
Utah. 

"Firstly, no one had recognized that these kind of soil records had so much information in them," Oerter 
explained. "The other thing is that the technology has not been available until the last 10 years." 

Scientists currently rely heavily on the study of ice cores, mostly extracted from polar regions, to determine 
past climatic conditions. Trapped in these ice cores are relics from the past like air bubbles, dust and ash -- 
all of which can provide clues about the climatic conditions when they were preserved. The shells of marine 
organisms that are found in marine sediment cores are also studied to decipher the climatic conditions that 
existed when the shells were formed. 

But because ice core records are derived mostly from polar regions and marine organisms capture what is 
happening around the marine environment, there is a gap in knowledge about the climatic conditions that 
prevailed over the continents, researchers said. 

The technique developed by the UC Berkeley team could help overcome this major limitation by using soil 
deposits from arid and semiarid regions that are more easily accessible and also indicative of what was 
happening on the landmasses. 

Wetter winters in a long-ago era 

To develop proxies for terrestrial climate, lake sediment cores or samples from the sediments that 
accumulate in caves are sometimes used. But soil deposits are more ubiquitous than ice cores, lake sediments 
or even cave sediment samples. 

Since scientists do not have access to direct measurements for climatic variables, they rely on proxies to 
describe what conditions were like. Physical characteristics like the kind of deposit and the rate at which a 
sediment layer was formed are all influenced by the climatic conditions. 

At the same time, chemical imprints that are left by changes in climate, like the relative presence of specific 
isotopes, can also be measured in these deposits. 

Because their aim was to develop a new technique to decipher paleoclimatic data from soil deposits, the 
researchers chose the tract in Wyoming. The area has been extensively studied, and researchers felt it would 
be possible to calibrate their results with what previous scientists had found using other methods. 

An important part of deriving paleoclimatic information is dating the sediment layers that form the core or 
sample. Measuring the ratio of uranium and thorium isotopes is a widely used method for dating. Since the 
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rate of decay of these radioactive elements is known, it is possible to determine the age of the mineral 
deposit from which the sample is derived. In order to produce a chronology, a series of such data points are 
laid out. 

The other part of the research involved using micro-probes to analyze spots next to the dated spots for 
measuring the carbon and oxygen isotope ratios. The carbon isotopes are associated with plant productivity, 
while the oxygen isotopes are related to the temperature of the rainfall and can help trace it back to the 
weather pattern that delivered the rainfall. 

By collating these two records, the researchers were able to generate data about temperature and 
precipitation patterns over 120,000 years for thousand-year intervals. 

Using this method they discovered that about 70,000 to 55,000 years ago, in the middle of what is called the 
Little Ice Age, summers in central North America were wetter compared to the winters. The existing 
paleoclimate record did not capture this result, Oerter said. 

Soil data will 'fill in gaps' 

Despite some advantages over other climate proxies, soil records are not used extensively. There also are 
questions about how useful they are. 

Meanwhile, scientists also need to find ones that are suitable for analysis. For example, the right amount of 
uranium has to be present in the deposit that will allow for precise dating of the sediment layers. The deposit 
should have remained unaltered for long periods of time, and there must be enough buildup to allow it to be 
studied. 

Even if all conditions are met, analysis may not yield fruitful results, some experts said. 

The relationship between the elements that are studied in soil deposits and the climate is hard to nail down, 
Leslie McFadden, a geoscientist at the University of New Mexico, noted. 

It has been hard to make head or tail of the soil carbonate laminations, as the layers are known, because it is 
challenging to interpret the measurements, experts said. The relationships are easier to establish in ice core 
sediments, in lake sediments and even from cave mineral deposits. 

But there is value in being able to derive richer data from soil that will complement other methods, if not 
replace them, McFadden suggested. 

It will not only fill gaps in the knowledge we have about the past climate in vast regions of the planet but 
also inform and calibrate computer simulations of climate that help to forecast future climate, Oerter said. 
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