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19 cm long section of GISP 2 ice core from 1855 m
showing annual layer structure illuminated from below
by a fiber optic source. Section contains 11 annual
layers with summer layers (arrowed) sandwiched
between darker winter layers.
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U.S. National lce
Core Labhoratory

—

A giant freezer to store the ice

cores in the Federal Center in
Denver, Colorado

The Main Archive Freezer at the National Ice Core Laboratory

Photo credit: National lca Core Laboratory
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Measuring an Ice Core During a Core Processing Line at NICL
Photo credit: Peter Rejcek/ The Antarctic Sun
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http://upload.wikimedia.org/wikipedia/commons/b/bc/GISP2D1837_crop.jpg
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Removing the ice from the core drill:

Ice core sample ———)‘
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*...[thus] eliminating any possibility
of using the presence of such gases
to count annual layers over
thousands of years.”

Fred Hall, “lIce Cores Not That
Simple”™, AEON II: 1. 1989:19
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Meese, D.A., Gow, A.J., Alley, R.B., Zielinski, G.A., Grootes, P.M.,

Ram, K., Taylor, K.C., Mayewski, P.A. and Bolzan, J.F., The



Greenland Ice Sheet Project 2 depth—age scale: Methods and results.

Journal of Geophysical Research 102(C12):26,411-26,423, 1997.
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Dansgaard, W. ef a/., Evidence for general instability of past climate

from a 250-kyr ice—core record. Nature 364:218-220, 1993.
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Souchez, R., The buildup of the ice sheet in central Greenland.

Journal of Geophysical Research 102(C12):26,317-26,323
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“In Greenland and Antarctica,
where the weather is
consistently dry and very cold,
the glaciers are miles thick but
the annual rings are very thin.

The deepest cores can measure
over 10,000 feet... cores from
Greenland drilled since 1990
show the northern climate was
erratic ... 135,000 years ago.”
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Shuman, C.A., Alley, R.B., Anandakrishnan, S., White, JW.C.,
Grootes, P.M., and Stearns, C.R., Temperature and accumulation at
the Greenland summit: Comparison of high-resolution isotope
profiles and satellite passive microwave brightness temperature

trends. Journal of Geophysical Research 100(D5):9165-9177,
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Snow is slowly compressed into ice in the upper 80 meters of an ice sheet (read l"
more about the process here). During this process, water vapour can move
relative to the ice in the open pores between the snow grains, thereby smoothing
the annual 5180 cycles. This diffusion process smoothes the 5180 signal and
even erases the annual signal if the annual layers are thinner than 15-20 cm. In
ice cores from sites with less than 15 cm of precipitation (measured in
equivalents of compacted ice, not snow) per year, the annual cycle in 5180 will
be obliterated, and dating based on annual 5180 oscillations is therefore not
possible. This is the case for areas in north-eastern Greenland where the annual
precipitation rate is significantly lower than 20 cm. For ice cores drilled in areas
with about or slightly more than 20 cm of precipitation, diffusion will also blur the
annual cycles, but it is possible to retrieve the annual cycle using diffusion
correction techniques.

Source: hitp://www.iceandclimate.nbi.ku.dk
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Source: www.iceandclimate.nbi.ku.dk
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Figure 1: Illustration showing vertical
compression of an annual layer due to
pressure from the ice above, which is

compensated by horizontal stretching.
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Greenland ice-cores 62
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“Fundamentally, in counting any annual marker, we must ask whether
it is absolutely unequivocal, or whether nonannual events could
mimic or obscure a year. For the visible strata (and, we believe, for
any other annual indicator at accumulation rates representative of

central Greenland), it is almost certain that variability exists at the



subseasonal or storm level, at the annual level, and for various longer
periodicities (2—-year, sunspot, etc.). We certainly must entertain the
possibility of misidentifying the deposit of a large storm or a snow

dune as an entire year.”
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Alley, R.B. et al., Visual-stratigraphic dating of the GISP2 ice core:
Basis, reproducibility, and application. Journal of Geophysical

Research 102(C12):26,367-26,381, 1997.
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