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Radiocarbon dates of the Lake Sifangshan profile
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Fig. 2  The depth-age model of the Lake Sifangshan
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Fig. 3 Relationship of TOC and TN in Lake Sifangshan
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SEDIMENT RECORD AT LAKE SIFANGSHAN IN THE CENTRAL-NORTHERN
PART OF THE GREAT XING’AN RANGE, NORTHEAST CHINA SINCE 15. 4ka B.P.

Liu Jiali ~ Liu Qiang  Chu Guoqiang ~ Wu Jing  Liu Jiaqi
(Key Laboratory of Cenozoic Geology and Environment, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029)

Abstract
Lake Sifangshan (49°22'32.97"N, 123°27'49.90"E; altitude in 933m a.s.l.), a circle nearly dried up

volcanic lake, located on the central-northern part of the Great Xing’an Range, northeast of China, current
northern margin of the East Asian summer monsoon. It is a particularly sensitive region to climate changes and was
formed by volcanic eruptions during the Late-Pleistocene (0.128+0.01Ma). A suite of cores were retrieved from
Lake Sifangshan using piston corer in 2012. The cores were correlated using distinctive layers. Then a 482.5cm long
sediment core recovered. The cores were split in half longitudinally, and one half of the core was used for
geochemical analyses sampled at 1cm interval (e.g. stable carbon isotope of bulk organic matter (SBCW_) , total
organic carbon contents (TOC) and total nitrogen ( TN) contents) to understand the process of changes in the
climate condition during the last 15.4ka B.P. The results show a large variation in TOC and TN contents, they were
positively correlated (R=0.99). TOC values may reflect the gradual accumulation of the organic matter in the lake
sediment which change from the 1.60% during the last glacial period to 34.40% in Modern Time. The atomic rations
of TOC to TN ranging from 10.4 to 18.8 with the average of 14.2, indicating the different contribution from algae
and terrestrial plant during different climate stage. C, plants account for absolute advantage in the forest around the
Lake Sifangshan. The 813Cm_g‘ values which is interpreted to reflect effective precipitation variations from —31.79%o
to —22.51%o

The process of the climate changes since 15.4ka B.P. can be divided into six stages according to the stable
carbon isotope record of bulk organic matter, TOC content and TOC/TN . During 15.4 ~14.5ka B.P., TOC content
is low (1.60% ~4.76% ), TOC/TN values changes from 10.4 ~ 13.8 which may reflect that the original organic
matter of the lake sediment was from algal in the lake and terrestrial C, plants and the proportion of aquatic plants
were higher than terrestrial plants, the 8]3(]“‘,8. have less negative values ( —28.01%0~ — 24.99%), effective
precipitation is low, indicating a cold and dry period. In contrast, during 14.5~12.7ka B.P. which is correspond to
Bglling-Allergd period (B-A), TOC contents and TOC/TN rose significantly and reached their maximum values of
this stage around 13.6 ka B.P., the §"C
appeared most negative values of the profile around 14.4ka B.P. (=31.79%o) , the original organic matter of the

o Values became much more negative ( —31.79%0~ —26.67%0) and
lake sediment changed from terrestrial plant to algae and terrestrial plant around 13.6ka B.P., suggesting that
climate has significantly humid-dry variations. From 12.7ka B.P. to 11.3ka B.P., correspond to Younger Dryas
period, TOC content slightly increased (6.33%0~10.19%0) , TOC/TN values decreased continuously ( average being
13.7), the algal and terrestrial C, plants were the contributors to the organic matter of the sediment, 6]3C“rg_ values
appeared a significant valley in the profile curve ( =30.12%o~ — 27.81%0) , indicating a cold-humid period.
Holocene started from 11.3ka B.P., there is the tendency of gradual higher TOC content values in spite of much
high frequency oscillations (8.49% ~20.24% ), TOC/TN values changed from 11.5~ 18.4, the original organic

matter of the lake sediment from algae and terrestrial plant, the values of §°C,_ during this stage is the most

heaviest part of the whole curve, climate variations with the tendency to warmer cgondition superimposed by cold-
warm and dry-humid alternations. From 7.2ka B.P. to 4.5ka B.P., TOC content changed little, TOC/TN values
increased gradually, the proportion of the terrestrial plant contribution to the organic matter of the lake sediment
raised , 613(]‘"_%_ (=27.47%0 ~ —=25.17%0 ) became lighter, the climate tend to warm and humid. After 4.5ka B.P.,
TOC content increased obviously (19.45%0 ~ 34.40%0) because of lake swamping, TOC/TN values and 813(]0,.%_
changed little, terrestrial plants played an important role in the contribution to the lake organic matter, the climate
became more stable and drier. We can find the B-A period, Younger Dryas and 8.2ka cold event in the Lake
Sifangshan record. These climate events can are comparable to other high resolution records in the East Asian

monsoon affected area.

Key words lake sediment, stable organic carbon isotope, the Great Xing'an Range, Lake Sifangshan



