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limiting accretion bodies
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Fig.3 Influencing factors and morphological types of a single sandbar
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Fig.4 Comparison betweer satellit¢ photographs of modern sediments and sedimentary numerical simulation
results
(a) full-moon-shaped bar, Wenchang City, Hainan Province; (b) conical and oblique bars, Wenchang City, Hainan Province; (c)
full-moon-shaped bar, sedimentary numerical simulation results; (d) conical bar, sedimentary numerical simulation results; (¢) sand spit

bar, Lingao County, Hainan Province; (f) underwater linear sand bar, Wenchang City, Hainan Province; (g) sand spit and oblique bars,
sedimentary numerical simulation results; (h) underwater linear sand bar, sedimentary numerical simulation results
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Fig.5 Lateral stacking patterns of single sandbars (Xiaohaizi outcrop profile in Bachu county, Xinjiang)
(a) outcrop observation point 1; (b) outcrop observation point 2; (c) local vertical superpositional relationship between single sandbars
from outcrop observation point 3.

A FE LA |

LTy
T,

G PE EF [

EHRmRXE HABLE TR

7/7T7
L--- Itm | o ww [N s#wre = i/
Klo i*llkffi Ui 7Y 8 B A <%EI@:[29 1’38&)
(a) FARAVEAWUE, VIRYIKEMS, B FIARRRE: (o) HRBEZ AL, JIRMHRERE, B PFmEE T (o #
B EIE, ARITIRYMES, W FEIuE TR (D BRBEEIE, ?@ﬂzﬁ%‘@éiﬂ: (e) BMBGEIE, G-
R BT (D BEAEEIME, AT, T PuE BT
Fig.6 Architecture stacking patterns of single sandbars (modified from reference [29]) for progressive composite
sandbars
(a) a large supply of sediment and stable sea level; (b) sufficient sediment supply and slowly lowering sea level; (c) limited sediment

supply and rapidly lowering sea level; and (d) retrograde composite sandbars with slow rise in sea level; (e) rapid rise in sea level; (f)
infill in the lowest locations due to rapidly rising sea level
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(a) cross-sections in steps of 90, 110, 130, 150 and 170, and longitudinal profiles at step 170; (b) photograph of top accretion body,
Donghe sandstone outcrop, Xiaohaizi, Xinjiang
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Fig.8 Simulated internal architecture of

(a) cross-sections in steps of 190, 210, 230, 250 and 270, and longitudinal profile 70; (b) photograph of lateral accretion body,
Donghe sandstone outcrop, Xiaohaizi, Xinjiang
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(a) conical or full-moon-shaped bars; (b) forward linear sandbars (underwater); (c) forward linear sandbars (partially exposed to water
surface)
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Abstract: [Significance] The architecture of marine sandy beach-bar reservoirs is complex, and dominant seepage
channels and barriers are developed. The current lack of architecture models for underground reservoirs means that
there are few effective guidelines for the recovery of residual oil. [Method] A system is proposed for recognizing
the architecture patterns of marine sandy beach-bar reservoirs from outcrops in the Hudson Donghe sandstone,
obtained through the use of satellite photographs and numerical simulations. [Result] The depositional architecture
of individual sand bars within composite beach-bars is affected by many factors (e.g., shoreline shape, coastal
slope, wave direction and height). Multiple types of sandbar may be formed (e.g., conical bar, full-moon-shaped

bar, positive linear bar, nonlinear inclined bar and sandy beach bar). Based on the identification of boundaries



U R

between individual sandbars, and guided by the architecture mode, 13 sandbars of different sizes were identified in
the C1 layer in the study area, comprising five full-moon-shaped bars, seven forward linear bars and one oblique
bar. Differences in scale are evident between different sandbar types: the length of full-moon-shaped bars is about
1.5-3 km; the length of oblique bars is about 4.5-5 km; and the length of positive linear bars is more than 6 km.
The sandbars exhibit either progradational or retrogradational stacking patterns; bars in the C1 layer exhibit
progradational lateral separation and progradational lateral stacking patterns. The migration rate of the coastline
has affected the stacking relationship between the sandbars. Numerical simulations and outcrop observations
indicate differences in the developmental patterns of the internal accretion bodies, including top accretion, top- and
side accretion, and different interval types. Three internal interlayer patterns were identified in the C1 layer: a
two-stage “top- and side-accretion” feature in the No. 16 sandbar, and “side accretion” in the No. 19 sandbar. The
slopes of the top and side accretion interlayers range from about 1°-3° to 3°~7°. The layers between No. 14 and 15
sandbars are arranged in an “interval” pattern. [Conclusion] The fine characterization of the internal architecture
of marine sandy beach-bar reservoirs described in this study can effectively guide the recovery of remaining oil.

Key words: reservoir architecture; marine beach-bar; reservoir characterization; Donghe sandstone; Hudson

oilfield
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