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Fig.1
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(a) Geological map of Tarim Basin; (b) locality of the Shiairik section;

(c) stratigraphic column of Neoproterozoic strata in the Aksu area
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Fig.2 Comprehensive stratigraphic column of the Shiairik section (carbon isotope data are from Wang et al., 2022)
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Fig.3  Depositional features in the Qigebrak Formation from the Shiairik section in the Aksu area

(a) dolomudstone with few grains; (b) thin-bedded dolomites develop the hummocky cross-stratifications; (c) ooidal dolograinstones form abundant intragranular and mold-
ed pores; (d) thin-bedded ooidal grainstones (F5) with intercalated domal stromatolites (F8) were truncated by the medium-bedded ooidal grainstones (F4); (e) thin-bedded
ooidal grainstone (F5) transits to the upper microbial dolo-laminite; (f) ribbon-like dolowackstone (F6) overlies the microbial dolo-laminite (F9); (g) dolowackstone contains
the microbial intraclasts and peloids; (h) thrombolites develop irregular framework pores which filled by sparry dolomites; (i) lateral-linked domal-hemispheric stromato-
lites; (j) microbial laminites develop horizontal beddings; (k) foam-like fabrics and irregular fenestrae in the microbial laminas; (1) crusty submarine cements in the micro-
bial laminas; (m) coarse sandstones with several layers of well-rounded pebbles; (n) medium- to thick-bedded dolograinstones develop cross-stratifications; (o) thin-bedded

dolomites (yellow arrows) in the uppermost Qigebrak Formation near the surface of unconformity; See Fig.2 for the photograph locations
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Fig.4 Fepositional model based on the analysis of the Qigebrak Formation in the Shiairik section
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Division of the Sequence Stratigraphy of the Sinian Qigebrak
Formation in the Northwest Tarim Basin: Evidence from the high-
resolution analysis of depositional facies and the Fischer plot
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Abstract: [Objective] The Qigebrak Formation developed abundant microbial carbonates, which are the favorable
target for deep to ultra-deep oil and gas exploration. However, the existing stratigraphic division scheme of the Qige-
brak Formation remains controversial, hindering the analysis of reservoir depositional evolution and distribution pre-
diction. Further in-depth research and clarification are urgently needed.[ Methods ] This study focused on the Shiairik
section in the northwest Aksu area of the Tarim Basin to define the depositional environment and sea-level change,
and conduct a sequence stratigraphic division of the Qigebrak Formation based on the analysis of high-precision depo-
sitional facies and the Fischer plot. [ Results] Ten main facies are recognized from the Qigebrak Formation and
grouped into a carbonate ramp platform. Two subfacies; i.e., inner and middle ramp, are developed under this set-
ting. The inner ramp consists of the tidal flat, lagoon, tidal channel, and grain shoals. Eight subtypes of peritidal cy-
cles, two subtypes of shallow subtidal cycles and two subtypes of middle-ramp cycles are identified. Based on the
stacking patterns reflected in the Fischer diagrams, analysis of orders of depositional facies and proportion of subtidal
facies, the Qigebrak is divided into four third-order T-R sequences (SQ1-SQ4). Among these sequences, SQ1 only
records the regressive system tract in the Qigebrak Formation, whereas SQ4 only preserves the transgressive system
tract.[ Conclusions ] This study suggests that (1) it is reasonable to divide the Qigebrak Formation into four sequenc-
es; (2) the top of the Qigebrak Formation could have experienced the million-year-scale exposure and erosion,
which would favor the formation of scaled reservoirs.

Key words: high-resolution depositional facies; Fischer plot; Qigebrak Formation; northwest Tarim Basin
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