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Figure 1 Characteristics of reef-building and reef-attached organisms in modern coral reefs
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Figure 3 Vertical distribution characteristics of modern coral reef cores from scientific drilling
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Figure 4 Comparison of sedimentary characteristics of modern coral reefs in the study area
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Figure 5 Vertical developmental patterns of modern coral reefs ( Modified after Hu Mingyi, 2012 )
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Review on Sedimentary Characteristics and Sedimentary
Models of Modern Coral Reefs and their Implications for
Ancient Biogenic Reef Oil-gas Reservoirs

YiJuanzi' Wang Zegang’ Chen Shouchun' Zhou Xiaoyi’ LiuFei' LiBing’
XuLu' Mou Shihao® LuoNina' Ao Xiang' Cheng Ganrong’

1.Chongging Gas Mine, PetroChina Southwest Oil & Gasfield Company, Chongqing;
2.Chongqing University of Science and Technology, Chongqing

Abstract: As marine carbonate deposits formed by in-situ accumulation of reef-building and reef-dwelling organisms,
biogenic reefs possess both wave-resistant structures and positive landforms. Their sedimentary characteristics and
models are key bases for analyzing geological evolution and guiding oil-gas resource exploration. With the core goal
of “serving the exploration of ancient biogenic reef oil-gas reservoirs’, this study was systematically conducted using a
combination of literature review and petrological analysis of modern coral reefs. By sorting out typical modern coral
reef cases from the Belize Barrier Reef, Great Barrier Reef (Australia), Xuande Atoll of the Xisha Islands, and Pacific
reef areas, the classification basis and quantitative division criteria for three major rock types of biogenic reefs were
clarified: reef framework rocks (dominated by reef-building organism skeletons), baftlestones (sediments trapped by
biological residues), and boundstones (driven by algal binding). The vertical sedimentary sequence of “reef base -
reef core - reef cap” for modern coral reefs was revealed; furthermore, combined with hydrodynamic conditions and
paleogeomorphic settings, typical sedimentary models (e.g., fringing reefs, barrier reefs, atolls) were established. The
coupling relationship between the biological assemblages (coral-algae-reef-dwelling organisms) of modern coral reefs
and hydrodynamic environments, as well as the facies distribution patterns, were summarized. The results show that the
petrological classification system, vertical sequence characteristics, and sedimentary models of modern coral reefs can
provide direct references for the lithology identification, physical property prediction, and reservoir-forming condition
evaluation of ancient biogenic reef reservoirs through the “present-to-past analogy” method. In addition, their facies
distribution patterns and hydrodynamic response mechanisms can further guide the delineation of favorable exploration
areas for ancient biogenic reef oil-gas reservoirs, thereby providing theoretical support and practical basis for the oil-gas
exploration of ancient reef-beach bodies in marine carbonates.

Key words: Modern coral reefs; Sedimentary characteristics; Sedimentary models; Ancient biogenic reef oil-gas reservoirs
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