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Abstract Fan delta is an important hydrocarbon reservoir and its genetic unit type and distribution
p y g yp
strongly influence the hydrocarbon distribution and recovery efficiency. Although there is a consensus on

the sedimentary characteristics of distributary channels, the sedimentary characteristics of mouth bar, es—
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pecially the vertical grain-size trend, are still controversial. Field survey and unmanned aerial vehicle
( UAV) observation were used to investigate the lacustrine fan delta of the Xiguayuan Formation of Lower
Cretaceous in Sangyuan outcrop, Luanping Basin, and flume simulation experiment was done aiming to
analyze the sedimentary characteristics of mouth bar and reveal the formation mechanism of vertical grain—
size trend. The mouth bars account for 45.27% of glutenite bodies, while the distributary channels and
sheet sand account for 53.42% and 1.31% of glutenite bodies, respectively. The mouth bar with a flat
bottom and convex top mainly consists of sandy and gravelly accretions. The sandy accretion shows an over—
all coarsening upward trend, and gravelly accretion shows the fining upward trend. The vertical grain-size
trend of mouth bar is controlled by superposition patterns of the accretion bodies, which shows either
coarsening upward trend or fining upward trend. Under constant discharge and slope of depositional bed-
form conditions, finer sediment induces a coarsening upward trend of accretion within the mouth bar domi-
nated by the friction-dominated effluent, while the accretion with coarser sediment results in the coarse—
ning upward accretion controlled by the inertia-dominated effluent diffusion.

Key words fan delta, accretion sand bodies within mouth bar, rhythmic character, Xiguayuan
Formation, Lower Cretaceous, Sangyuan outcrop, Luanping Basin
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Fig. 1 Schematic geological map of the Luanping Basin ( modified from Li, 2003; Wei et al., 2012)
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Fig.2 3D quantitative model of Sangyuan outcrop established by UAV scanning data
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Fig. 4 Bedding plane structures in Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin
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Fig. 5 Typical signs of gravity flow and traction flow deposition in Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin
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Fig. 6 Profile characteristics of sandbodies and filling patterns of adjacent strata in Sangyuan outcrop

of the Xiguayuan Formation, Luanping Basin
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Fig. 7 Profile characteristics and lithofacies of sheet sand in Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin
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Fig. 9  Architecture pattern of fan delta of Sangyuan outcrop, Luanping Basin
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Fig. 10 Sedimentary characteristics of accretions within mouth bar in Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin
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Fig. 11 Vertical grain-size trend of sandy and gravelly accretions within mouth bar in Sangyuan outcrop

of the Xiguayuan Formation, Luanping Basin
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Fig. 12 Relationship between vertical grain-size trend of accre—

tion bodies and grain size of sediment within mouth bar in

Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin
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Fig. 13 Sedimentary characteristics of coarsening-upward mouth bar which is characterized by fining-up successions

coupled with coarsening-up successions in Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



428 + . 2 F R

2022 4 6 F

FEPFRAR W3t T U B TP I ™ B 203t 0
APERIHEREC 13) o Rk, %R (8F) AR
SERCAIT I ILAR, R R T BRI AR, A
b h B A E ZWNER AR, AL
HRHA . Ho, IER I A RS R
SRR A R 5 T ) B TR MK 1] 8- B
HREAE TR ) B T IR A, LT
U A AT 22 S BEIE B AL o A S [5e] 3] T T 11 300
W (BF) etk RS HILS H 43.05% .
IERIEET AL AR R I E R, AR L
BNERHE RS E. AELIERA N T, WA SR
XD, REATEE LR s 14 FR,
IERVENAT FIURARLABOIRER Ao 32, 1) LB e e

Pl 14 V-2 5% el 1 TR ] 261 25 300 T e R A AR 2 T ) 1 T 1 3L BRI

Yolkiba K- PAT IR B e Slageit, FE&bE i H
Wik (8 Abkeh, IERHE O HEY 56.95% .

4.2 A OINAL B B R 4FAE BT A A BB R0
DU T B s R WAL, T AT AR P Y

DUR 32 B2 32 ISR FBE 488 0 K 5 HE 07 i) 3 [R] 52 g

( Wright, 1977; 1990; et al.,

Postma, Wang

2015) o FEEEES EHRAKIRY BT, DI
REENT AT RBUZ )N, AR D) R R
RHIE: ARSI B4R KRY BT, DR
R BEV IR T R, AR5 o Y IE R A
R o 90T 1 Ak B4 KAL) RO I R 30T 1T Ak £ e
TARTASK D58 (Fr) SR (Re) BIK
/N ( Wright, 1977) ,

Fig. 14 Sedimentary characteristics of fining-upward mouth bar which is characterized by repeating

fining-upward packages in Sangyuan outcrop of the Xiguayuan Formation, Luanping Basin
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Fig. 15 Sediment distribution in accretion bodies of coarse-grained and fine-grained mouth bars in flume experiments
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