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It is known that phototrophic microbes called snow algae grow on the snow surface in thawing season. Bloom of snow algae
can reduce reflectance of snow surface, resulting in promotion of snow melting. Therefore, it is important to determine factors
of their growth in order to predict melting of snow coverage. However, it is still not known what the most major factor for the
growth is. In this study, we aimed to determine the factors of initiation and growth of snow algae on snowpack on Qaanaaq
Glacier in the northwest Greenland (77° 29> N, 69° 10’ E). In addition, we focused on the source of snow algae. The
investigation was carried out in summer of 2013, and snow samples were collected on the snow surfaces of two sites
(elevation: 600m) from July to early August. We selected that the two sites where the snow surfaces with and without red algae
(Site rs and Site du, respectively) in order to compare with temporal changes of snow algae in both sites which growth amount
of snow algae is different clearly. The temporal and vertical variations in snow algae was quantified with chlorophyll-a (Chl-a
pg m-2), and compared with observational physical and chemical conditions to determine the factors affecting growth of snow
algae.

The concentration of Chl-a on the snow surface showed that Chl-a at both sites increased in the middle July, decreased in
late July, and then again increased late July to early August, and that the mean Chl-a in Site rs was five times higher than that
in Site du during July. The temporal change of Chl-a in Site du was not significant in July (Fig. 1). These results indicate that
snow algae grew already in July in Site rs, but they were still not initiated in July in Site du. In addition, Chl-a in both sites
reached the maximum in early August and were three times higher than last July, suggesting that snow algae were initiated and
grown in Site du.

Electrical conductivity (EC) and pH of the snow surfaces in both sites decreased when Chl-a increased in July. However,
although Chl-a in Site rs were higher than that in Site du, EC and pH in Site rs were higher than those in Site du. their
temporal changes didn’t agree with those of Chl-a, suggesting that chemical conditions were not factors affecting the initiation
or growth of snow algae.

The concentration of Chl-a in the snow pit in Site rs showed that vertical change of Chl-a was significantly difference near
surface, whereas Chl-a in Site du showed that vertical change of Chl-a was not significantly difference in all layers. This result
suggests that source of snow algae was not the glacier ice below snowpack, but snow algae were supplied by air or melt water
flow from the upper part of the glacier.
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Fig. 1 The temporal changes in Chlorophyll-a.



