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Fig.1

Conceptual profiles of different sedimentary environments in coastal sediments (after reference [4])
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Fig.2 Helical flow along coastal and sand bar profiles (modified from reference [32])

A. wind waves oblique incident; B. hydrodynamic force is composed of coastal current and rotating current parallel to the coastline. C. sedimentary structure indicates

that the sediments migrate from the groove and accumulate in the sand bars. D. movement direction of sediments
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Fig.3 Planar sketch of circulation system and sand bar pattern (modified from reference [33])

(a) rip current groove and sand bars; (b) crescent shaped underwater sand bars; (c) composite sand bars
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Fig4 Sedimentary architecture hierarchical pattern of coastal beach-bar sand body (modified from reference [45])
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Fig.5 Morphology and properties of sand bars in modern sediments

(a)tombolo bar;(b)linear bar;(c)coastal bar;(d)plume bar;(e)sand bar spits;(f)tongue-like bar, oblique sand bar
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Fig.6  Planar sketches of modern wave-controlled sand bar deposition patterns

(a) submerged sand bars formed in almost-straight shoreline conditions (modified from reference [68]); (b) bay bars formed by harbor-like shoreline conditions (modified

from reference [58]); (c) plume bars formed at the entry point to a bay by harbor-like shoreline conditions (modified from reference [65]); (d) sand bar mounds formed by

convex shoreline conditions (modified from reference [58])
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Fig.7 Coastal reservoir architecture distribution pattern based on outcrops (after reference [71])

(a) reservoir architecture pattern of parallel style; (b) reservoir architecture pattern of oblique style; (¢) reservoir architecture pattern of trough style
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Fig.8 Natural coastline patterns

(a)cuspate foreland-embayed coastline complex ; (h)near-linear coastline ; (¢)macro-embayment coastline ; (d)macro-cuspate coastline and near-linear coastline
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Fig.9 Classes of wave types (after reference [72])

(a) forward small waves; (b) forward large waves; (c) oblique small waves; (d) oblique large waves
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Fig.10  Near-shore circulation system and obliquely projected waves and their modification of sand bars (after reference [73])

(a) near-shore circulation system due to forward waves; (b) near-shore circulation system due to oblique waves; (c¢) modification of sand bars by near-shore circulation system

due to forward waves; (d) modification of sand bars by near-shore circulation system due to oblique waves
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Progradational coastal sands formed by adequate sediment supply (after reference [5])

(a) controlled by adequate sediment supply (Galvesion barrier island); (b) controlled by adequate sediment supply (Novillero Section, Nayarit Coast); (c) controlled by sea

level fall and relatively limited sediment supply; (d) controlled by sea level fall and adequate sediment supply
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(a) continuous upward overstep and landward migration, relatively small thickness and erosional surfaces are present; (b) step migration and gradual shoreward recession;
(c) filling the parts of small thickness, often preserved on top of irregularly underlying surfaces; (d) thick layer stacked, shoreward progradation formed by excess sediment

supply; (e) step migration and relative sea-level fall and relatively limited sediment supply; (f) continuous stacking, relative sea-level fall and abundant sediment supply
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Abstract: [Significance ] Beach-bar sand bodies in coastal or lake-shore areas may develop into an important type
of hydrocarbon reservoir. There are certain differences in coastal and lake-shore depositional environments and pat-
terns. Numerous studies have been conducted on the architecture of lake-shore beach-bar sand bodies, research on
the architecture of beach-bar sand bodies needs to be strengthened. This present study is a broad review of reported re-
search on marine beach-bar deposits in terms of their sedimentary characteristics and the hydrodynamic mechanism of
marine beach-bar sand, and it considers the factors influencing the sedimentary architecture pattern. [ Progress] The
results show that beach-bar deposits are dominated by sand bar development, which in turn is influenced by several
hydrodynamic situations (e.g., nearshore spiral current, longshore current, rip current, swash current, and reverse
current at the seafloor) that form the various types of sand bar (e.g., linear, coastal, sand bar spits, plume, tongue-
like and oblique sand bars, etc.). Their architectural characteristics and genesis also differ. Among the multiplicity of
factors influencing sand bar sedimentary architecture are shoreline morphology, sea-level change, supply of sediment
and wave interactions that determine the mode of wave action, all affecting sand bar development and stacking pat-
tern. Tectonics and sedimentary paleomorphology control the geographic placement of the sand bar. Three levels of
beach-bar architecture were established: composite, single bars and intra-bar accretionary bodies, and a preliminary
beach-bar architecture model is proposed. [ Conclusions and prospects ] Architectural prototypes were modeled us-
ing data from field outcrops, modern sedimentation, subsurface well information and sediment simulation. These en-
rich sedimentological theories and serve to guide the development of marine beach-bar oil and gas reservoirs.

Key words: beach-bar sand body; sedimentary architecture; shallow coastal water; reservoir characterization;

genesis mechanism



