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Environmental changes over the last 100 years
using a sediment core of Lake Buir in the eastern Mongolian Plateau

PROLEAR '™ - 2 AR - B A - AP - FRERIERT -
HKT5° - FE%—HE® - Davaasuren Davaadorj® - B & !
Yui Itayamal*, Yuma Masuki', Masayo Minami’, Shinya Ochiai3, Masakazu Niwa®,

Chikage Yoshimizu®, Ichiro Tayasu’, Davaadorj Davaasuren’, Nagayoshi Katsuta'

MR - AT AR ERBRE I ERT - SRR B A AR B e v 8 — -
CHAEF eSS BB R o~ 4 — - AR A BRI EAT - | v TVEL RS
'Gifu University, Yanagido, Gifu 501-1112, Japan.
*Institute for Space-Earth Environmental Research, Nagoya University, Nagoya 464-8601, Japan.
? Institute of Nature and Environmental Technology, Kanazawa University, Nomi 923-1224, Japan.
* Japan Atomic Energy Agency, Toki 509-5102, Japan.
>Research Institute for Humanity and Nature, Kyoto 603-8047, Japan.
®School of Art and Sciences, National University of Mongolia, Ulaanbaatar 14201, Mongolia.

*Corresponding author. E-mail: itayama.yui.eO@s.gifu-u.ac jp

Abstract

This study investigated a short sediment core Buir-2 with total length of 49 cm, retrieved from Lake Buir in
the eastern Mongolian Plateau. The sediment core was dated at 1901—2020 CE based on the *’Cs—"""Pb ages.
The turbidite bed with the core depth of 22—35 cm was detected from the grain size composition. Since the
depositional age was dated at 1955 = 5 CE, the deposition possibly marks an episode of tectonic activations,
such as 1957 CE (M = 7.8) Muisk events, northeastern Lake Baikal and 1957 CE (M = 8.1) Gobi-Altai earthquake,
southern Mongolia. After removing the turbidite bed from the geochemical records of Lake Buir sediment
core, we obtained the turbidite-removed temporal records. The 8'"°C of total organic carbon (TOC) and TOC/
total nitrogen molar ratio indicates that the organic matters of Buir-2 core are dominated by phytoplankton, the
ratio of which has increased since 1901 CE following the decrease in precipitation. Biogenic silica (BioSi) and
TOC contents, reflecting the biological production of the lake, have been increased since 1955 CE following the
increase in annual mean temperature. Similarly, the carbonate contents show a progressive increasing trend since

1955 CE, probably due to the aridification in this region.
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Fig. 1. Maps of (a) the Mongolian Plateau and (b) Lake Buir. A red star in (b) indicate the sampling site of Buir-2 sediment core.
A red dotted line in (a) indicates the modern East Asian summer monsoon limit.
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Fig. 2. Sediment and ages for the Buir-2 core: (a) lithology, (b) grain size and median size, (c) excess ?%pp activity, and
(d) "'Cs activity.
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Fig. 3. Vertical depth profiles of Buir-2 sediments: (a) carbonate content; (b) BioSi content; (c) 8"Croc; (d) TOC content;
(e) 8" Nyy; (f) TN content; (g) C/N molar ratio; and (h) mineral content.
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Fig. 4. Comparison of Buir-2 sediment proxy-records
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with meteorological instrument data. Records
represent (a) carbonate content; (b) BioSi content;
(¢) TOC content; (d) TN content; (¢) C/N molar
ratio; (f) mineral content; (g) median grain size; (h)
annual mean air temperature; and (i) annual mean
precipitation. Black lines in (h)—(i) show the 4—year
running mean. Climatological data in (h)—(i) are
those of Lake Buir area (46°—47°N and 116°-117°
E) derived from ERA 5 reanalysis.

Fig.5.Relationshipsbetween (a)
8"*Croc and C/N molar ratio
and (b) 8" Cyoc and 8" Nyy
for the Buir-2 sediment core
excluding the turbidite layer
(Fig. 3).
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