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Location of the study area and the Holocene calcareous root tubes sampled in the Alashan Desert
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Fig.2 Micromorphology (calcite crystal cushion) of the calcareous root tubes

a, b. sampled from the Badain Jaran Desert; c, d. sampled from the Tengger Desert; e, f. sampled from the Ulanbuh Desert
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Fig.3 Micromorphology ( calcified filaments) of the calcareous root tubes

a, b. sampled from the Badain Jaran Desert; ¢, d. sampled from the Tengger Desert; e, f. sampled from the Ulanbuh Desert
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droclimate changes in the Asian monsoon margin of Northwest Chi-

Formation Mechanism and Environmental Significance of Holocene Calcare-
ous Root Tubes in the Alashan Desert, as Revealed by Micromorphology

LI ZhuoLun, GAO YouHong, LI Ruolan, WANG NaiAng, ZHU RuiXia

College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China

Abstract; Holocene calcareous root tubes occur widely across the hinterland of the Alashan Desert and have been
used for paleoenvironmental reconstructions. However, a clear and common understanding of their formation mecha-
nism 1is still lacking, which limits their application to paleoenvironmental reconstructions. In addition, whether calcar-
eous root tubes have any specific environmental significance needs to be investigated further. In this study, 32 calcare-
ous root tube samples from the Alashan Desert were analyzed by scanning electron microscope to observe the calcite
crystal mats or calcified filaments that characterize their absolute biogenic origin. Results showed that these structural
features existed within all 32 calcareous root tube samples, which indicated that plant roots and rhizosphere microor-
ganisms participated in the formation of the calcareous root tubes. Under a pronounced seasonal soil moisture regime,
dissolved bicarbonates precipitate around the roots because of water evaporation in the rhizosphere and then cement
loose sediments or sands, resulting in formation of calcareous root tubes. Recrystallization of groundwater could not ex-
plain the formation of such tubes. Calcareous root tube formation was found to be affected by soil moisture content and
evaporation, which demonstrated that these tubes have explicit environmental significance. Furthermore, paleoenviron-
mental signals can be obtained from them to reconstruct changes in paleovegetation and paleo-effective moisture. This
study could provide new valuable archives of paleoclimatic changes in desert hinterlands and develop research into pa-
leoenvironmental evolution in arid regions.
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