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Fig.1 Maps of structural location and stratigraphic column in the study area

(a) structure of northern Tarim Basin and location of Hudson oilfield; (b) top surface structure of Donghe sandstone in the Hudson oilfield; (c) stratigraphic column

JE46 iR Navier-Stokes 77 72 4 3t , 4551 o1 A
DR, AL RO TT AR A B RS T DU iz (D0
AR g #2 (Edmonds and Slingerland , 2010) , A<
SCEFEM T FLOW K& WAVE 47 | 5 i FLOW
K WAVE B RO TEL AR5, 56 i 1 52 L X Y 52 2%
KB 3 KRG FRABEALL, X e i U & B 1 E S
BT T AIRE . FESEASE LIS LR
T3] IR 1R R R0 3 R ORI A 4 R AR
HESH RIERRERAGE P RLIEE, BE T
5 i Y e 2 SR R R 2B 35 o #iE Friedman and
Sanders (1978 ) JUr 44 H1 1) % YR A% 45 J7 1] 5 1 j3= 26 ¢
F AU P R AL 15 J5 1] 43 R 2 R 2 /M
JERISE R 2 M R FE RIS R . AR 28 e A b
iy DX Sy AR W — R S, 5 1L AR I i X A

AEARL, LU 2R B SR 1 135 155 0.8~1.7 m, 4l I B
B 554 0.8 m . 1.7 m, 73 BRI IR 5 KPR
SAF KRS 5 AR ARE L R 0.1~0.01 kg/m®s 7E 7R
TTRD 2 DURRI , WA 150h X R RN G2 R 2, 25
PRI VAE DXV 2 33 B8 S B 0 A R I, T T SIS
P BRI R 53 2R 121 000, 1:200, HoA A5
PSEANT B I NH 16 kmx5 km, L1
RA% K /INA 20 mx20 m, BEAPLE ] 20K R 0.2 s, 10/
oA 1001,
FRYEAR 25 5 I 192 1R 7 o e ke i IR D L

B, 87 T Z R 6T i B — A [ 28 53 A
B 3) , WUAAE Y P50 T TR 25 0] 43R s H 30
(K 4a,c) HEIEH(F 4b,d) HPIHIN (K 4e, g) L TE 1]
AMEI (K 4f,h) RIACHT(E 4b, o) SRR, AR



692 ot M

5444

==

_____

_____

......................

e
7

....
L= o
....

.............................

__________

—

I:I BBCS(Beach bar complex sandbody): & bk
SBS(Single bar sandbody): ¥ — >
[ wwnnm _ -
SBS I (Single beach sandbody): ¥i— i}
_ -7 T | g ASB(Accretion sandbody of bar) 3 P 3 A= {4
&2 e 3G A 1A b 0 R Tl (G B8 L R B /Nl B A0 % Sk 1)
(a)5 G 70 BT B (R WERIUE S 1R , 4 ki 72 BT B ) B — 300D J —TERD 5 (b, ) 3 Gk R SR PR Py D P 1 4 1

Fig.2 Classification of architecture interface levels in beach-bar reservoir (Xiaohaizi outcrop profile in Bachu county, Xinjiang)
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(a) fifth level limiting beach-bar composite sandbody, and fourth level limiting single bar sandbody and single beach sandbodys; (b, c) third level limiting accretion bodies
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Fig.4 Comparison between satellite photographs of modern sediments and sedimentary numerical simulation results

(a) crescent-moon-shaped bar, Wenchang city, Hainan province; (b) conical and oblique bars, Wenchang city, Hainan province; (c) crescent-moon-shaped bar, sedimentary

numerical simulation results; (d) conical bar, sedimentary numerical simulation results; (e) 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 simula-

tion results
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Fig.5 Lateral stacking patterns of sandbars (Xiaohaizi outcrop profile in Bachu county, Xinjiang)

(a) progradational lateral stacking relationship between single bar sandbody from outcrop observation point 1; (b) progradational lateral stacking relationship between sin-

gle bar sandbody from outcrop observation point 2; (c) local vertical superpositional relationship between single bar sandbody from outcrop observation point 3
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Fig.6  Architecture stacking patterns of single sandbars (modified from Heward, 1981) for progressive composite sandbars

(a) progradational composite bar, a large supply of sediment and stable sea level; (b) progradational composite bar, sufficient sediment supply and slowly lowering sea lev-

el; (c) progradational composite bar, limited sediment supply and rapidly lowering sea level; (d) retrogradational composite bar, retrograde composite sandbars with slow rise in

sea level; (e) retrogradational composite bar, rapid rise in sea level; (f) retrogradational composite bar, infill in the lowest locations due to rapidly rising sea level
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Fig.7 Simulated internal architecture of conical and crescent-moon-shaped bars
(a) internal architecture characteristics of conical or crescent-moon-shaped bars based on numerical simulation results, the cross and longitudinal profile data of sandbar

are sourced from the sediment numerical simulation data, 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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Interlayer patterns in Donghe sandstone sandbars, Hudson oilfield

(a) cross-section of crescent-moon-shaped bar / mud groove / crescent-moon-shaped bar showing “interval” / “top accretion” interlayer pattern; (b) longitudinal section

of crescent-moon-shaped bar showing “top accretion” interlayer pattern; (c) cross-section of linear bar showing interlayer pattern; (d) longitudinal section of linear bar

showing “lateral accumulation” interlayer pattern
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Architecture Patterns and Characterization of Marine Sandy Beach-
Bar Reservoirs: A case study of the Donghe sandstone in the Hudson
oilfield
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Abstract: [Objective] 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.[ Methods ] 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.[Results] 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, crescent-moon-shaped bar, posi-
tive linear bar, nonlinear inclined bar and sandy beach bar). Based on the identification of boundaries between indi-
vidual sandbars, and guided by the architecture mode, 13 sandbars of different sizes were identified in the C1 layer
in the study area, comprising five crescent-moon-shaped bars, seven forward linear bars and one oblique bar. Differ-
ences in scale are evident between different sandbar types: the length of crescent-moon-shaped bars is about 1.5-
3.0 km; the length of oblique bars is about 4.5-5.0 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 progradation-
al 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. [ Conclusions] 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 sandbody; reservoir characterization; Donghe sandstone;

Hudson oilfield
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