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Characterization of dissolved organic matter in the Yukidori and Yatsude Valleys, Antarctica
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Dissolved organic matter (DOM) exists ubiquitously in the aquatic environment and is involved in various biogeochemical
processes. In Langhovde ice-free area in East Antarctica, Yukidori and Yatsude Valleys are adjacent each other, so they share
the same weather, base rock, and a glacier which supplies freshwater. However, Lake Heito is located in the upstream area of
Yatsude Valley, which is dammed by a glacier breaking once in about 30 years, resetting vegetation in the lake and the
downstream area. Consequently, abundant vegetation develops only in Yukidori Valley, but only a few patched vegetation is
recognized in Yatsude Valley. This feature perhaps makes differences in DOM and nutrients conditions in the stream water
between Yukidori and Yatsude Valleys. In this study, we aimed to reveal the differences between the two streams by investigating
chemical characteristics of the DOM and the nutrients. Water samples were collected at nine points from the upstream area to
the downstream area in both the streams (including 5th point is from Lake Yukidori, and 2nd point is from Lake Heito), and the
samples were filtered with a glass fiber filter (0.3 um) within a few days after collection, then, were immediately analyzed by a
UV-Vis absorption spectroscopy and an excitation-emission matrix spectroscopy (EEM). After the samples were transported to
Japan, DOM was fractionated into hydrophobic and hydrophilic fractions using DAX-8 resin and were quantified by a TOC
analyzer. In addition, total dissolved nitrogen (TDN) concentrations and several inorganic dissolved nutrients (NOs-N, NO--N,
NHa-N, POs-P, and SiO»-Si) were measured colorimetrically by a continuous flow analysis. Significant differences in dissolved
organic carbon (DOC) and TDN concentrations in the two streams were not detected, and the proportion of a microbially-derived
DOM tended to increase. In Yukidori Valley, the inorganic nitrogen concentration, aromaticity, and average molecular weight
were shown to decrease in Lake Yukidori. In Yatsude Valley, such the trend was not observed in Lake Heito because the
biological activities may be lower than in Yukidori Valley. These results suggest that the two streams receive inputs of the
microbially-derived DOM, while the aromaticity and the average molecular weight of DOM were affected by microbial activities
and photodegradations in Lake Yukidori where the water residence time is longer than Lake Heito.
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