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Characteristics and mechanisms of deposition under joint action of contour current
and gravity flow in the Ordovician Yingtaogou Formation along the western
margin of the Ordos Basin

WU Jize, LI Hua, HE Youbin, JIANG Chunwei, HE Yiming, YAO Fengnan,ZHANG Xiankun

(School of Geosciences , Yangtze University, Wuhan, Hubei 430100, China)

Abstract: Based on the analyses of lithologies, paleocurrents, and grain sizes, we investigate the characteristics,
formation processes, and controlling factors of deposition under the joint action of contour current and gravity flow. The
results indicate the presence of six lithofacies and corresponding four types of sedimentary origins in the study area: (1) silty
mudstone (shale) facies, indicative of deep-water autochthonous deposits; (2) calcirudite facies with massive bedding,
representing debris flow deposits (debrites) ; (3) sandstone facies with graded bedding, reflecting turbidity current
deposits (turbidites) ; and (4) sandstone facies with wavy bedding, lenticular bedding, and bi-directional cross-
bedding, corresponding to the contour current-reworked gravity flow deposits (also referred to as reworked sands).
Among these sedimentary types, the reworked sands exhibit five distinct characteristics. First, the reworked sands
exhibit favorable sorting coefficients ranging from 0. 63 to 0. 70, sub-angular to sub-rounded morphologies, and multiple
grain-size subpopulations. Second, paleocurrents moved in the NW and NE directions. Specifically, the turbidity
currents moved in the NW direction downward along slopes, while the contour currents moved in the NE direction
parallel to slopes. Third, the cumulative probability curves of grain sizes present a pattern of one to three segments,

suggesting the characteristics of gravity flow and traction current deposits. Fourth, the grain sizes of sediment decrease
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gradually from bottom to top, forming normally graded bedding, with scour surfaces developed within layers and erosion
extensively occurring at the top. Fifth, a variety of sedimentary structures are identified, typified by wavy bedding,
lenticular bedding, and bi-directional cross-bedding. From the bottom up, the study area exhibits sedimentary types of
reworked sands, turbidites, reworked sands, and debrites sequentially. In this area, turbidity currents moved in the
NW direction northwestward along slopes, while contour currents moved northeastward roughly parallel to slopes. In the
case where the turbidity currents have higher energy than the contour currents, turbidites predominate. While when they
are equal in strength, the contour currents could transport, modify, and redeposit original sediment (e. g. , turbidites) ,
leading to the formation of reworked sands. The reworked sands exhibit a porosity of 7. 56% and a permeability of 2. 1 X
107 wm’. In contrast, the turbidites display a porosity of 2. 42% and a permeability of 1. 74 X 107 wm’. Therefore, the
reworked sands deliver more favorable reservoir performance than the turbidites. The deep-water autochthonous deposits
exhibit favorable source rocks. These deposits are interbedded with reworked sands, forming a source rock-reservoir-cap
rock assemblage that facilitates hydrocarbon accumulation and preservation.

Key words: gravity flow, contour current, reworked sands, turbidites, Yingtaogou Formation, Ordovician, Ordos Basin
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Fig. 1  Llithofacies paleography of the western margin of Ordos Basin (a) and the geological sketch map of the investigated area (b)
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Table 1 Characteristics of deep-water autochthonous deposits, debrites, turbidites, and reworked sands in the Ordovician

Yingtaogou Formation along the western margin of the Ordos Basin
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Fig. 5 Characteristics of reworked sands in the Ordovician Yingtaogou Formation along the western margin of the Ordos Basin
a. H-2IEYE WOIR)Z R, & Wi, kA LRI, EFAMIR J b, 2060 B ELIRZ I OIRZ L A H I, EFAME s e, d-AIRRE U S 2
I BT, SPANE T s d. A sl , b RS R A A T, HFANIA se. ArDEIBUREA A, A0 BEECAS YR AR DR, S B2 2, S YRRy, R
Y-39-1, MV ZE AT, S, i R 5 L ARRD S A A AR b AL T s 0. MOROREAR A SRR s h. LR SRR P B



F5H

R, A TR 22 M A 0 2 B B AR MR T 2 AR - ) s EAE U UBRIE S AL 1529

2.2.2 AL —

T i K AHUIR TR KA A, R JE o LA
PHBURGE T . B R s J L2 K LA DR kAR
RANEIR B R ATIR T me Sl 22 , AR AR -0
FOIR, JCHUWHES o A R TOURTF- L, JE 1T 22 IR, A )
JEPEARAAR I AR 2R, BB S B IR, M R
JZ A sk 2L R ARl R A w R LR ph
(K 2¢). AZNHE RWTORT A (8 2d) . HATfE
RIS I . OBR IR A Rk 1853 B
Yy nl RE A K IR s @73 B I BB 22 HEZ 2L, [F]
I3 AR 2 7 A T 2R ik, S O AR s 381K 30 0 4
5, 2 N FAEPETURUE I ORFJE s & 2%, i e
T3 EK B K Pz i i = o DO A

2.2.3 ZBAEAL=

HiE A 3L, AT RE MR TR . DA b,
DA S RIORE R 3, i — e 22 SR A IR - R A
R, A A B2, osiZ TR S iRz | )
TR DRHHE AR 1 s @k Z AR Mgl Al A1, FRWTTTRUK AR
RER A0 , NG B AW A A A 3l ORER R 2k 2
— B RAR XA AE (0. 1 ~ 0.5 mm) B TR 505 T
I 95%; HERE YA A2 J2= BRI 47 )2 BRAE RS
JZJRFB 4R foh4 fik , 26 A 52 58 1) 3 5 P31, 4 Tabe,
Tab 1 The ; &y /K it 7 [l 4 NW [i] (€] 4b) , 55 DXl
AU pb ] — 2

2.2.4 HAmLHwW

HA A 4 E A S FILE A 6 4. AR LUK 4 (4
FNB AT 1) A - A 00 o 32, B TP Tk 2 TR, B
SRR 0.1 ~0.4m, LL0.2 m K., T
T ZRE, & E XA A4S 2 B B s A 2 B P02
LGB BUIRZ B AT 2 HLAE A BIRD 2 SR AT
s (E Sd) . RLA SEEUR O T B 4
i 22 (1 Se) , 45 50 BE 45 % UL . BURLRL 42 © (5K
2.5~6.0,4E ZEUH0.63 ~ 0. 70, KK AR -K A
Mo R RPUML A — B B =B, 2
J—BiR P BER (B 5h) o A2 TR MARAE R TR
Yl )2 N L) A 2 BRAE 7R i KR 1) R NE T
X[ A8 )2 B ety 7K 3 O 1) U] 43 3310 R NW i) Rl NE
] (1l 4a) 384K b, A AR A DY Tl 7K 308 75 1108 NW []
MINE [6] . %5 H0 0] B R B& P U0 . AHE T 25 4
A=, LARVERE I R [E] . DA SRR R 3, R
FHXT /0N s MR BRI 2k LA — B XA Be Xk &,

S W AR W) LA 7 Ak iz AN Bk BR ARz O 3, BINZ O A
P 5 A2 51 5 QW SO Z B & BRI
BB AR BRIk 32 )2 LR B R T
] o PCRZE BOME BOR R B KT 19 20 50 O NW
[i] R NE [, i 5 R SO0 )~ (Wi 2 s 7 1)
J5 A RECEAT R (RF TR IAE 8007 1)), P Rk T
H(# 6) ; @5 2T ) E R IERLF , AHECT i DT,
O TR TR RS 2 AR AT R A /N B4R i, T i
Ry S5 DR A 5 AU e R DA T A

2.3 mFEK

WFFE X H N E AT LA 2R 44 B B, RO it
APUURR PR DO s AP DURR SR TS S AR B B

1~ 122 Mg e Ui A s B (B 6) o BIFT X 8 3k
b NN o i1 = G W B N RL S TR A B Y el . =
JELRE 2920 m YRS RV DR . 22 K& FIIRZ B 0L
AR B BUIRZ B R SR R TR A
YIS A DR 1S , LA AL A — A AL & R
B B T2 B A5 TR AL e ok A ORI G, PR T LA A
EHZ B A KGO ], — WS R R (NW
W), 55— KRECHAT TR (NE M) o

13 ~ 38 )2 A IR TR B Bt , AT X TR
R B BB A A G — A A S = AR
A —FUA A A =X DURUE B i R 2
TR R E 55 0 A fE AR L B 13 ~ 29 )2 F1 30 ~ 38
JZ o R R RE R, MR DTRR B R, X R
JE AR bR DA R R L 2R B
B T JE DT RR EE /N (L ~ 20 em) o B PRI AE
TR WSS, R hEE 10, DURHZ - ifi
Jir M TR AR X JEE BE K, 29 15 ~ 180 em,

39 ~ 40 )2 Ry b A BT RR Y B, S s e gt Ak TR 1)
ol [ B, Wb 2R 1) 32 2 9 S5 BRI ] LUK 3 UL A
ik s U R BUSGE R TUR, R B R IR E
PR Z R 2 BRAE (A UTRE BE A X /N o

41 2 MBI DU B, & B AR IX TS, ok
JB KNS, et 25 HEF 2L, o B 4%, 0 T fk b
JE AR A, FERT 832 4 1 is 2 S5 2 e, 48 )8 Ik R vk
IK TGRS, TE SR FB A S I R CA A 2) o

3 e

3.1 FRLiE

SR RN AR X A R DR/ N i ek i TR



1530 A H R KR a6 5
= w Ll kpgH A 575 T D = . ke 375 e PN . 2 U Ao A
BIEl iR EK (AL | | Rk e sl L ok ki [smas] g SR ki [EAALA
| AR\ B | ek [T bk | mowl o (R AMNE | sovem [T | () Wit | smeE [T
12]20 o ) I D 50 \ 1
zz M |ss == . M
Y 11377 N V N - = | .
g F ] 5 &l )
TSI 2 Y25~ U | = — x Hos
— . = . = N O ) H 40 =
_ 1N - » L - Z |
. =~ ~ | =i . = !
|| P E= =N/ u =|
pd * “z i 0 =
9 = Y = . M iz U
= A al - =, = i
8 s . =
. zi: ’ L X =] 38 zz M
7 FenY 71 |22 2, =) M —* Vz 7 ~
7 b o 1Y = = | )|
L = R z M | [s0 > D
‘ = i = i - I
|| zz M ‘ u =\l zzs : = N B D
il E=: " N 2| S
4 % M % N 28 = N = M
[ zz | :zé N
3 "5 w02 . u — iy g [
[ zz 4 ~ | e 27 =
| . Z e ] )
1 zz X 7 | @ 5 26 - 2 \\\u
- =z o Kl i
o- - : L = 0TS 0 50— ~ -
| =| = B |l=
W K JZEE AT E WAREHE TR L) A s R R
e A o ~" v ~ 8 22
W45 ZH AT JZ R BiAC RN S A Hags A A5 PRI
< ‘D; INZ 5 % I B P R y 2 Ut /\‘,\ ﬂ‘/
16 HRIR 22 i 7 Hh 7 % AL B R PRk v 2 DO AR AL R AIE

Fig. 6 Sedimentary evolutionary characteristics of the Ordovician Yingtaogou Formation along the western margin of the Ordos Basin
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Fig. 7 Sedimentary model of the Ordovician Yingtaogou Formation along the western margin of the Ordos Basin
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