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Sedimentary characteristics and significance of reworked sands in the Ordovician
Pingliang Formation, southwestern margin of Ordos Basin
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3. Research Center of Sedimentary Basins,Yangtze University , Wuhan , Hubei 430100, China |

Abstract ; The principles of sedimentology were used to study the sedimentary characteristics, forming process, dictating
factors and petroleum exploration significances of reworked sands in the Ordovician Pingliang Formation at southwestern
margin of Ordos Basin based on outcrops, restoration of paleocurrent and geochemistry data. The result shows that
reworked sands are relatively well developed in the study area and they are mainly affected by factors including
provenance , relative sea level ,topography and tectonic activities. The Pingliang Formation in the study area is unitary in
lithology and various in sedimentary structures and can be divided into three typical facies. Facies 1 of mudstone with
horizontal bedding represents deep water autochthonous sediments. Facies 2 of sandstone with cross bedding indicates
turbidity sediments. Facies 3 of sandstone with bimodal cross bedding points to reworked sands. The typical characteristics
of reworked sands are as follows:1) relatively well-sorted and -rounded grains of bimodal grain-size distribution;2) two
predominant directions of paleocurrent, with one going down along slopes, indicating the direction of turbidity current

movement ,and the other running parallel to slopes, showing the direction of contour current flowing; 3) obvious
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bioturbation ;4 ) one to tripartite divisions of cumulative frequency curves, showing both gravity and tractive current

features;5) upward-fining normal grading with erosive top;and 6) relatively abundant in trace elements (B, Cr,V,and

etc). While flowing westward roughly parallel with the slope,the contour current in the study area could have helped to

improve reservoir properties of the reworked sands through winnowing, transporting, reworking and re-deposition of the

southeastward running turbidity sediments down the slope. Both turbidity sediments and coarse-grained contour current

sediments could serve as good oil and gas reservoirs. At the same time ,fine-grained deep water autochthonous sediments

and contour current sediments could be quality source rocks. It is very likely for the reworked sands, contour current

sediments and autochthonous sediments to combine with one another to form ideal hydrocarbon generation-accumulation-

sealing assemblages in the study area.
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Fig. 1 Diagram showing the location of Longxian area,southwestern margin of Ordos Basin
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Table 1 Lithological characteristics of the Ordovician Pingliang Formation in Longxian area,southwestern margin of Ordos Basin
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Fig. 2 Lithological column of the third member of the Pingliang Formation in Longxian area,southwestern margin of Ordos Basin
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Fig. 3 Sedimentary characteristics of lithological facies 1 in Longxian area,southwestern margin of Ordos Basin

a. WK O S AR W E IR IR e S A sl ;b IR GIRE FD s o BB BV RIS d. A s, B0 i

Ni,Cu,Ga,Sr, Th & U & &5 K (EH 45k 143,91, 3,
99.6,40.7,57.9,24.6,436,22.9 } 4.25 pg/g, /)
549.7,6.96,8.56,6.38,6.92,2.44 ,64.9,3.66 %
0.865 wg/g, FHIME K 97.3,60.8,65.6,30.4,38.9,
17.8,148,17. 1 }% 2.965 pg/g. St/Cu,V/(V +Ni),
Ce/La % Rb/Sr f5: KA 451k 33.67,0.771 2,2.584 7
K 3.109 5/ ME M 1.341,0.379 1,1.626 8 % 0.042,
SER{E K 7. 187,0.646 4,1.860 1 J2 1.645, fEB -V,
B-Cr,B-Ga,B-Sr,Ga-Cu,V —=Ni,U -Th,Sr/Cu -
Ce/La & V/(V +Ni) - Rb/Sr 321K HA BB 1Y
HAE, 5554 2 Fs Al 3 BRI (181 4)

2.1.3 mHE

CREBUE, A DURRAL 3 B Ak A5 R AR A I
A1 ABOKEHTT . QWK ERFIIRINE Z ik
JEEREE . QK2 A S Wiy B 3 R R B, )it
fbA1 Helminthorhaphe %522 % B E K UTRUIAEE . @K
FEHEE BRI K #5585, O
ZRTEERETE N T @M T A HA B 0 Wk,
HAEGOK LR P o] B B, V, Cr, Ga ST R, #E 1M
SECHARX B4, [, B,V,Cr,U, Mo, Ni, Co }%
V/(V +Ni) 88X S A0 J BR85S0 B it (L
{8) SRR S IEHET 7 S4B R ik 5k

FERE DI OG; 4R BE B R , B S H M o T Ce/La b
ERT 2 S MRpUBERE RS 308, U fEAE 1.5 ~ 1.8
RPAIREE ™ o B BTV, H R
Al TR E A (K 4a—g) o Ce/La Jy1.626 8 ~
2.584 7, V/(V + Ni) 4875 UL ER 35y i 6 J5LHF B
(B 4h, i) o PR, R B MR B T Bt SR B S )
TEH S BUFR DB LR T .

2.2 FEEEFEME(SHE2)

2.2.1 Zia4kie

HAR 2 A Rk b, B 2 HL, 28R
R ARG E , FJRIRIE 1 ~39 em, — BN S5 ~
15 em (B Sa—c) o WA DU, BRLZ N £,
ARSI 45 0 £ (1 5d) o Biokikife & 50 1.8 ~
3.5,002.48 ~2.96 i M H W (IE 5e), ik RECH
0.56 ~0.79 B SR - MR (B 5d) o« RIFE T
M EARPREBE , MR R 1 BGU(E St ¢) o UL
TG 45, W UL A5 J2 B AT 2 3 OR DR 2
AR 3 AR B A RS DL AR ok v (18] Sa—c) ¢
SMAH T HLEAHIESF 8 (8] Sa—c) o FEREE 7R H /KR
PLHAT5 101 B, A5 = BRSO K R 07 1618 SE.- 25
I K RIEETr 18 SEE [a] (] 6a) o



23 2 A A5 SRR 2 W 4 b VY R 2 BB R i A s DT RURRE B = 389
a b c
0 25+ LG
1001 100 YAy
& o, ™ , & %
SO/ 270 gl 2 20 %
£ e A I 2 _'c,r P Y
?1)60; i g E:j 6001 é;:b I AT @
en [\ an = IF & = W -
4o = a0l % S0k LAt
. B o @] :
20F G £ 20 4 - S5 & %a
Py T 75N . - iy
: 5 . : . . 0-;3:0‘ Regfanages & o= A .
0 50 100 150 200 0 50 100 150 0 50 100
B/(ng g™ B/(ng-g") B/(ng-g"
d 2 e LA @
60048\ a 60 5] : X
——— > 30+ - a
Tyl b 4o a P 2 | .
:1;400_ A .“ i : 40+ 2 0 W B
P 2 o 220 =) =
& P % S $a CEY =
200K a8 e A 20+ S }h - a
* S 10 £
° B = a o . T Ewy
~ 5 ab taa i . ‘__..-,
{\ 1 1 1 1 L a | L
] 50 100 150 0 10 20 0 40 80
B/(ng-g™") Ga/(ug-g") V/(ug-g™)
g h i
SR &
By 8 e 3t 3
204 : :
A 55 A .
£ 5 T, =771 AN o
£ s a =2, L
B il e .cr 4 & A 1+
1.8§ N, Y N e s
E-> ol ] /‘ —— =
y 5 )
0 1.4 . 4, ol & Mg o Arrec = ? & lt
0 2w iidh 0 50 ooge 100 0.2 0.4 0.6 0.8
U /(ng-g") Sr/Cu V/(V+NI)
o FRN-KCE BB S MR EB IR o A28 PR A GRIETIR) & S 3-000 2865 12 PRb A (oS b)
K4 SRIRZ AP R 2B L X A A 1,2,3 HUERAL A 4R AE
Fig. 4 Geochemical characteristics of lithological facies 1 to 3 in Longxian area,southwestern margin of Ordos Basin
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