Characteristics of Mixed Carbonate-Siliciclastic Sequences in Upper Ediacaran Qigebulak Formation in Tarim
Basin (NW China)

J. Wang'?, D. Zhu'?, Q. Ding*?

Petroleum Exploration and Production Research Institute, SINOPEC, Beijing, CHINA
National Energy Key Laboratory of Carbonate Oil and Gas, Beijing, CHINA

Abstract

Mixed carbonate-siliciclastic depositional sequences are widely in sedimentary basins, and more sensitive to regional tectonic activity and
environmental changes. Upper Ediacaran Qigebulak Formation in Tarim Basin was deposited such a mixed sequence, but has not been well
studied yet. Combined with field investigation, and thin-section observation, we established the evolution process and model of mixed
deposition. The thickness is comparably about 20~30m. Clastic rocks mainly consist of dolomitic fine-medium-sand quartz sandstone, and their
grains are mainly quartz and some carbonate rock with poor to medium sorting and grinding degrees. This reflects a short distance of transport.
However, carbonate rocks are mainly microbial dolomite, including stromatolites and thrombolite, representing microbial carbonate factory.
From the DEG outcrop, these quartz sandstones are directly overlaid on top of thrombolite microbial mounds, and then replaced by microbial
dolomite along with the rise of sea level. However, another XXG outcrop located to the west is characterized by high-frequent cycles of quartz
sandstone and laminar-wave stromatolites on the decimeter scale. This suggests that the lateral variation was not controlled by the Milanese
cycle. In addition, condensate mudstones deposited in the typical maximum flood surface of transgression are not observed in the two profiles.
Therefore, the tectonic activity and subsidence on the active continental margin controlled the deposition of mixed carbonate-siliciclastic
sequences. Tectonic uplift led to the migration of coastline toward paleouplift, and transported abundant clastic quartz to the ocean by a
relatively short distance. Subsequently, the lithosphere bounced back, increasing the accommodated space along with the sea level rises. In this
process, clastic materials provided a lot of nutrients, and changed the oceanic environment (e.g., salinity, pH, alkalinity, and Mg/Ca), which
was conducive to the restoration of microbial carbonate factory. Besides, this also affected the morphology of stromatolites and the diversity of
microbial carbonate fabrics.



