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Sedimentary characteristics of dolomite and bacterial community
composition in the sediments of Jibuhulangtu Salt Lake,
Inner Mongolia
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1 State Key Laboratory of Geomicrobiology and Environmental Changes, China University of Geosciences (Wuhan),
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Abstract: [Objective] To investigate the sedimentary characteristics of dolomite, the bacterial
community structure, and their relationships with environmental factors in the sediments of
Jibuhulangtu Salt Lake, Inner Mongolia. [Methods] Sediments were collected from four sites along
an offshore-to-nearshore transect in Jibuhulangtu Salt Lake. Bacterial community composition,
mineralogical characteristics, and physicochemical parameters of sediments were analyzed by 16S
rRNA gene sequencing, X-ray diffraction with Rietveld refinement, and scanning electron
microscopy with energy-dispersive spectroscopy, and ion chromatography. [Results] After removal
of soluble salts, the dolomite content in the sediments ranged from 48.75% to 75.28%. The
dolomite particles primarily exhibited a nano-spherical shape and transformed from regular spheres
to spherical aggregates with the increase in depth. The Mg/Ca molar ratios of the dolomite ranged
from 0.87 to 1.46, approaching the stoichiometric value (1.00) of ideal dolomite. At the phylum
level, the five most abundant bacterial groups were Actinomycetota, Pseudomonadota,
Gemmatimonadota, Chloroflexota, and Acidobacteriota. The sulfate-reducing phylum
Desulfobacterota was also abundant (4.23%). Alpha diversity analysis revealed significant
differences in bacterial community diversity among sampling sites (P<0.05), with site J4 exhibiting
the highest species richness but the lowest evenness. Redundancy analysis indicated that the
concentrations of SO,*, Mg2+ , K', Ca*", CI', and F were the key environmental factors
significantly shaping the bacterial community structure. [Conclusion] Dolomite is abundant in the
sediments of Jibuhulangtu Salt Lake. Its formation is likely attributable to the extremely high
sulfate concentrations and high Mg/Ca ratio of the lake water, as well as the metabolic activities of
key functional groups such as sulfate-reducing bacteria.

Keywords: dolomite; bacterial community; correlation analysis; mineral morphology;
physicochemical factor; salt lake
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Figure 2 Physicochemical parameters of sediments from different sampling points in Jibuhulangtu Salt Lake,
Inner Mongolia. A: Soluble Ca*" concentration; B: Soluble Mg2+ concentration; C: Soluble K concentration; D:
Soluble F~ concentration; E: Soluble SO4*~ concentration; F: Dissolved organic carbon (DOC) concentration.
J1-J4: Sampling sites; A1-A3: Correspond to depths of 0-5, 11-15, and 26—-30 cm, respectively; »=3 means the
sample size is 3, and the source of error is standard deviation; The significance of pairwise differences among
samples (A1, A2, A3) is indicated by lowercase letters (a, b, ¢, ab) above the bars. Different letters above the bars
indicate the differences between the two samples are significant (P<0.05). A bar labeled ab means not
significantly different from bar labeled a or b, but significantly different from bar labeled with c¢. The same

below.
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Figure 4 Morphology and elemental composition of the sedimentary mineral in Jibuhulangtu Lake.
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Figure 5 Compositions of bacterial communities in sediments at the phylum level (A) and at the genus level (B).
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Figure 6

Alpha diversity of sediment microbial communities. A: Shannon index; B: Simpson index; C:

Observed species index; D: Chaol index. * indicates P<0.05. The sample size is n=3, and the source of error is

standard deviation (SD).
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