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ABSTRACT

A 120-cm core recovered from Lake Hovsgol, the northern Mongolia provides evidence for climate
variability since the Marine Isotope Stage 3, representing a sharp lithological change. The lowermost
part of the core consists of diatom-barren calcareous silty clay without coarse sands, framboidal pyrite,
and biogenic components deposited during the MIS 3. Following the last glacial maximum, in-situ moss
is included in the sediments, as lakelevel was retreated by cold and dry environment with low precipitation.
The AMS radiocarbon ages of the plant fragments match a marked lithologic boundary between 14,060
and 14,325 "C yr BP. The contents of coarse sands abruptly increase, indicating probably wind-derived
sandy dust or coarse grains contributed from floating icebergs. And abundant framboidal pyrite grains
were deposited in an anoxic environment, as reflected by high accumulation of organic matters at a
low lake stand. During the deglaciation, quantities of coarse sands, ostracod, shell fragments, framboidal
pyrite, and diatom markedly varies by regional and global scale climate regimes. Some allochthonous
coarse sands were probably icerafted debris derived from floating icebergs. A rapid increase in diatom
productivity probably marked the onset of Bolling-Allerod warming. Subsequent high concentration of
framboidal pyrite probably represents a dry and cold condition, such as Younger Drays events. Consistent
warm period with high precipitation at Holocene is documented by diatomaceous clayey ooze without
framboidal pyrite, coarse sands, and ostracod.

1. Introduction

Paleoclimate reconstructions from the bottom sedi-
ments of Lake Hovsgol in northern Mongolia have been
carried out by diatom, biogenic silica, photosynthetic
pigments, total organic carbon, lithology, and rare earth
elements analyses (Fedotov et al., 2004; Karabanov et
al., 2004; Chun and Cheong, 2005; Nara et al., 2005;
Prokopenko et al., 2005). Sediments at deglaciation time
plentifully accumulated at the southern part of Lake
Hovsgol, allowing interpretation of high-resolution cli-
matic change. These sediments contain authochthonous
and allochthonous constituent materials, indicating a de-
tailed record of bottom water condition and climate

variability.

This study focuses on a rapid climatic variation during
the deglaciation time from a gravity sediment core ob-
tained at the southern part of Lake Hovsgol (Fig. 1).
Constituent materials (framboidal pyrite, coarse sands,
and biogenic components) can provide abrupt climatic
variations through the last glacial maximum to the follow-
ing deglaciation periods. Variations in constituent materi-
als would be forced by fluctuations of precipitation, melt-
water input, and wind-driven sediments.

2. Materials and Methods

Core HS-2 was taken from water depth of 135 m
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(from Image Science and Analysis Laboratory, NASA-Johnson Space Center).
Fig. 1. Location map of Lake Hovsgol in northern Mongolia.

in the southern part of Lake Hovsgol using a piston
corer (Fig. 1). The constituent material was examined
using smear slide of 1-cnrthick interval from split core
halves. Detail analyses of surface texture and grain mor-
phology were determined by scanning electronic micro-
scope at Korea Basic Science Institute, Korea (JEOL,
JSM-5410). Three horizons of AMS radiocarbon dates
in core HS-2 were determined in plant remains using
AMS-mass spectrometer at the Laboratory for AMS
Radiocarbon Preparation and Research (INSTAAR, Univ.
of Colorado at Boulder).

3. Results and Discussion

The sediment core consists of distinct four lith-
ologies: diatomaceous clayey ooze (0-16 cm), finely lami-
nated carbonate mud (16-64 c¢cm), diatom-barren calca-
reous clayey silt with in-situ moss (64-100 cm), and
diatom-barren calcareous silty clay (100-120 cm) (Fig.
2). Coarse sands concentration is high at an interval
between 64 and 100 cm throughout the sediment core.
The origin of coarse sands is probably wind-derived
sandy dust or icerafted debris because of enhanced winter

monsoon or partial melting of continent glaciers at the

time of deposition, respectively. Detailed observation
of surface textures was carried out with a scanning electron
microscopy-energy dispersive Xray microanalysis. This
interval includes in-situ moss and ostracod, representing
a retreated lakelevel. There are three AMS radiocarbon
dates of plant fragments for core HS2; 14,060+40 (78-80
cm), 14,210440 (88-90 cm), and 14,325+40 (94-96 cm)
"C yr BP, respectively (Fig. 2). These AMS radiocarbon
ages nearly agree with those from other cores at the
same interval such as 12,950+70 and 13,100+140 “c yr
BP (Prokopenko et al., 2005). Diatonrbarren calcareous
clayey silt with insitu moss was deposited during the
last glacial maximum at a low lake stand under a cold
and dry environment. Figure 2 depicting content of shell
fragments reveal minor peaks at the uppermost and lower-
most parts of last glacial maximum sediments (Fig. 2).

Finely laminated carbonate mud is subdivided into
four stages based on dramatic variations in constituent
materials such as coarse sands, ostracod, framboidal pyr-
ite, and diatom. Such dramatic variations may be related
to shortterm climatic changes with Bolling-Allerod and
Younger Dryas events during the deglaciation.
Appearance of coarse sands and ostracod at the lower

part of finely laminated carbonate mud suggests that
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Fig. 2. Lithology, water content, sand fractions, and constituent compositions
in core HS-2 from Lake Hovsgol.

icebergs were calved into marginal lake at the end of
the glacial period (Fig. 2). First occurrence of diatom
after the last glacial period indicates that the water chem-
istry of lake changed to an onset level of initiation for
primary production (Fig. 2). The brief increase in precip-
itation during the Bolling-Allerod warm event probably
induced the change in water chemistry. The following
dry and cold environment is represented by rapid concen-
tration of fraomboidal pyrite (Fig. 2). The water chemistry
temporally changed to an anoxic condition due to low
precipitation and evaporation at Lake Hovsgol. The upper
part of core sediments deposited at the deglaciation period
consists of diatom due to enhanced precipitation.
Consistent warm climate with high precipitation is docu-
mented by diatomaceous clayey ooze during the

Holocene.

4. Conclusions

The paper briefly presents reconstruction of a rapid
climatic change during the deglaciation time of Lake
Hovsgol based on abrupt variations in constituent materi-
als, such as framboidal pyrite, ostracod, diatom, and
coarse sands. The study suggests sequential changes of
water chemistry due to precipitation variability and re-
lease of meltwater from the glacier. The rapid climatic
changes during the deglaciation period may have co-
incided with occurrence of coarse sands, diatom, and

framboidal pyrite, respectively.
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