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Structure and microbes of cryoconite granules on Asian glaciers
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Surface dusts on glaciers are called cryoconite and form spherical complexes of mineral particles and organic matter,
named cryoconite granules. Cryoconite granules are formed by cyanobacteria growing on the glacier with entwine mineral
particles and organic matters. Cryoconite granules are sized about 1mm in diameter and are dark color of humic substances.
On Asian glaciers a large amount of cryoconite covered on their surface, decreases surface albedo and accelerate melting. Thus
to clarify formation process of the cryoconite granules is important to evaluate glacier variation. In this study, | analyze
structure and microbes in cryoconite granules of three Asian glaciers. The glaciers are Urumgi No.1 glacier in Tenshan
mountains and Qiyi glacier in Chilen mountains, China, and, Yala glacier in Himalayan mountains, Nepal.

Based of the analyses of cryoconite granules there are morphological differences among three glaciers. Cryoconite
granules in Urumgi No.1 glacier are sized average 1.11mm in diameter and colored blackish brown. Cryoconite granules in
Qiyi glacier are average 0.94mm and colored brighter color than Urumgi’s one. Cryoconite granules in Yala glacier are
average 0.56mm and have darkest color than others. Thin section of cryoconite glanules, the concentric layers found in most of
granules’ cross section and it is formed by brown and darker layer. Brown layer takes most of the part in cross section and
contains fine mineral particles. Structures are grouped into four types and the proportions of the types to total granules were
different among the glaciers. These four structures may indicate the different steps of formation process of cryoconite granules
on the glacier. Microscopy revealed that community structure of micro organisms in the granules differed among the three
glaciers. To describe the microbial community, we analyzed organisms of cryoconite granules using DNA assay by DGGE
(Denaturing Gradient Gel Electrophosis). Extracts DNA from each glaciers’ cryoconite granules, and amplified
PCR(Polymerase Chain Reaction) with primer for cyanobacterium (CYA359F/781RGC-a,b). The results of DGGE showed
several DNA bands in denaturing gradient gel and suggest that organism community structures is different among the glaciers.
The indigenous species in each glacier may characterize cryoconite granules’ structures.
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Figurel. Cryoconite granules in each glacier. (left: Urumgi No.1, middle: Qiyi, right: Yala)
Upper stage is the picture of cryoconite granule using stereomicroscope. Scale: 5mm.
Middle stage is the picture of cryoconite granule’s surface using fluorescence microscope. Scale: Imm
Lower stage is the picture of cryoconite granule’s cross section using optical microscope. Scale: Imm
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Figure2. The proportion of structures of cryoconite granules in three
glaciers.
Type A. The structure has multi-layers in inside.
Type B. The structure has more than two smaller granules in inside. Figure 3. DNA bands obtained by DGGE
Type C. The structure has no any layers in inside.
Type D. The structure has mineral particle at the center of the granule.




