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A review and perspective of the ice core dating methods on the Tibetan Plateau
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Abstract: Ice core is nature archives to rebuild paleo climate and environment in varying time scale with high
resolution and high fidelity, while precise ice core dating is the prerequisite for such a purpose. This paper pre-
sented a review of ice core dating methods mostly used in the Tibetan Plateau ice core research, and also ad-
dressed the challenge and opportunity involved in the ice core dating. Conventional dating methods includes an-
nual layer counting, radioactive laying marker, glacier flow modeling, comparison with other established chro-
nology, and radioactive dating. The most reliable dating method is the annual layer counting. However, this
method is limited in the middle and lower part of ice core as the annual layer become too thin to be identified as
ice moves towards the bottom of glacier. The glacier flow modeling is restricted by larger uncertainty in the dat-
ing result and hard to be verified. The achievements in the ice core research require an improvement in the ice
core dating precision. Therefore, we also reviewed the new technology and methods emerged in recent years
made available in the ice core dating. Ice core continuous measuring technique (e g. , ice core water isotope con-
tinuously measurement, laser ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) ), provides
sub-millimeter-scale sampling resolution, and therefore, can extend the annual layer counting method to the bot-
tom of ice core. Noble gas (*Kr " Kr .”Ar) radioactive dating method based on ATTA (Atom Trap Trace Analy-
sis) provided a revolutional method for absolute dating of glacier ice, as for their stability and homogeneity in
the atmosphere. Dissolved organic carbon (DOC) "C dating will make its practice in laboratory ice dating due to
its less ice sample size used and showed its potential in the ice core dating. In addition, low level *H in ice core
measurement, particular prior to the nuclear test epoch, can be used to dating the ice core age in the past
1~2 centuries as for its concentration steps with the solar cycle. These new methods and technique provide the
potential wide practice in the recent and future alpine ice core dating, and therefore, benefit the future ice core
research.

Key words: ice core records; dating; new technologies; climate and environment records; Tibetan Plateau
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