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Abstract

The 20 AMS “C dates on a 96-cm long core (22-Al-02A) from Kolyvanskoe Lake in the Altai Krai,
exhibit nuclear bomb **C influence in the upper 13 cm part. However, the bomb C curve may have
changed its shape owing to old carbon influence (OCI). An age-depth model (with selected **C ages
having less OCI) has been established for the past 3000 years by using the Bayesian statistical Bacon
model approach. However, the Bacon model cannot provide good age estimation with the nuclear
bomb *C influenced age and often smoothed out rapid sedimentation changes. Therefore, 2°Pb/*¥'Cs
dating results are used for the chronology of the upper 13 cm part. A sedimentary hiatus seems to
have existed during the Little Ice Age (1850-1550 CE) perhaps owing to the frozen condition under
cold climate. Elemental concentrations in 0.5N HCI leach fractions as well as organic C, N and C/N
provide detailed climate and environmental changes in nine periods: I (1180~930 BC): high
productivity and lower surface runoff; 11 (930~510 BC): lower productivity and surface runoff
indicating a sudden cooler period; I11 (510~170 BC): increased surface runoff and organic activity
owing to high moisture content; 1V (170 BC~ 900 CE): reduced surface input reflecting prolonged
frozen conditions; V (900~1160 CE): elevated detritus and organic productivity indicating wet and
warm conditions, hence representing medieval warm period (MWP); VI (1160~1270 CE): reduced
land input and organic productivity reflecting cold conditions; VII (1270~1460 CE): elevated surface
runoff and organic productivity possibly because of sudden wet period; VIII (1460~1950 CE): abrupt
sedimentation hiatus possibly because of cold conditions led to freeze the top surface of the lake
during little ice age (LIA) period; IV (1950 CE ~ Present): high organic yield and terrestrial input,

elevated organic content and heavy metal input showing human impact.
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