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Sedimentary characteristics and evolution model of turbidites within a fourth-order
sequence stratigraphic framework: A case study of the Triassic Chang 7 Member
in Zhenjing area, Ordos Basin
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Abstract: The 7" member of Yanchang Formation (Chang 7 Member) in Zhenjing area at the southwestern margin of
Ordos Basin, features development of both high-quality source rocks and turbidite reservoirs. The Chang 7 Member is
deposited in a period of maximum lake depth of the Ordos Basin, with its sedimentary system transitioning from deep-
semi-deep lacustrine facies to deltaic facies. As the oil/gas exploration and development has been progressing in the
study area, more and more attention has been paid to fine-grained deposits and shale oil/gas reservoirs, especially the
sedimentary characteristics of turbidites therein. An integration of outcrop, core and logging data is applied to study
sedimentary evolution and depositional patterns of the turbidites within a fourth-order sequence stratigraphic
framework, in which sequence stratigraphy and sedimentology methods are adopted. The results show that the Chang
7 Member can be divided into three fourth-order sequences from bottom to top, namely MSC1, MSC2 and MSC3. The
member in general is dominated by fine-grained deposits and exhibits signs of turbidite deposition in a pre-deltaic and
lacustrine setting. Among others, the pre-deltaic subfacies is widely seen in MSC3 and MSC2; while the lacustrine
facies predominates in MSC1 with underdeveloped deltas facies. The three fourth-order sequences feature diverse

kinds of turbidite development. Three sedimentary evolution models are established for the turbidites: the lacustrine
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transgressive muddy type, early highstand mixed sandy and muddy type, and late highstand sandy type, with the last
type being the major target for future exploration. In the process, the sedimentary evolution characteristics in the
study area are considered; the relative position of lake level is taken as the proxy of the base level fluctuation (V,),
and the mean decompacted thickness serves to reflect the sediment supply rate (V.). Besides, the variation of the
ratio of the increase rate in accommodation space (AV,) to the sediment supply rate (AV,) is also taken into account.

Key words: accommodation space, sediment supply rate, fourth-order sequence, evolution model of turbidite deposits,

sedimentary system, Chang 7 Member, Zhenjing area, Ordos Basin
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Fig. 1 Maps showing the location of and cross-sections in Zhenjing area, Ordos Basin
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Fig.2  Stratigraphic column of the Triassic Yanchang Formation

in the Ordos Basin**

Sh G MEL 5 INPEFA 228 fL FLAE rT 15, MSC2
JZ T By B B S T AN T AR AR TR Y
LR v 27 BT K IR YR A FH (4 S ) A0 TR B AN )N
HCUURR PR B 2 oy D el e A U, LR RK AR AR
FE o MSC2 27 i W 1 AN W T B, 04 1) 380 48
R, B DASAH DTN = B RD IR , A0 AR A X 44
K, AT ib 5 K D 5 J& 22, 6 S6 0 T 5E 1T i ok
i, AT AN S )G I R S TR A 4 R Ll R AR
A, A T AR B SRR AR AL . MSC2 )2
W A AE S A1 T SRR RS A N TR
Yk Bl 4 R ) e S U

MSC3 JZ 7B Ay e o7 e 1, P 2 Dy B 3l T
o REF OIS RUR AN A DU e
S 7 B R, DA B0 T T R A B 3 TR B
e A5 oh E AL AT 91T T 2 AR LIKGR S 32, GR #h £k
T LI -8R0 3 % i D 5 38 DR R
J 7 B R I e IR 4 2 G 5 A T R RE DL
FUERET .



5 4 1]

!

=

TR, A . DU P S A e i DURURAAIE B2 s A 2

863

35

SP/mV

55

GR/API

AC/(us'm ")

57 N & T

GR-INPEFA

byl

2 100

MSC|

B T A R e

Wi o o B — —=

nEREsEy N

!

L

ERVIIE S

(N SRS A R

6 N gyt 5y

— O

S L] —

Ui
#
(o
G|

i
T
Ui

%

")
I

&
T A

;

m|
=

= @ |

Bliti

it AT
Ve

K

]

=

3 R 7 BUZ )2 500 53 5 %8 (LLHHT12 39 41))
Fig. 3 Sequence stratigraphic division of the Chang 7 Member in Zhenjing area(a case of Well HH112)
(a,b,cXf BHLC B i )



864

A 5K AR R R

------ ] fu

A A

st

Wb BRREE A

f)th PRI AR
JEHRbE
| = 7 o) =
KA HERE RE KPEE BEREE

iRz

P4 Ay A2 Pl BF Al Gl e (o2 DL AT 1, d)
Fig. 4 Outcrop in Gongliu Park, Xunyi County (see the profile location in Fig. lc,d)
a. BFANRIREA 5 b, SPAMSIEIRRE ; c. LR S AR A

2 PUBUHPR

2.1 HHEX%

PALAFF 5T X B0 I (B 1b) 4 7 B0 il ik S 5
Bt FEAT A A A3 28, LRt 6 Bl A AR AL (T S) AL
3PP E AR 3 A SE A A A AR B
AR TR S5 TR i

1) HeRZFRAD A (Sm)

A MR 2 BB N B R 8 A BE A LA
b = Bk 87 DLS SR SRR B A, R
DA, TCE PR o % A R K R T R 5
W1, R AR, 2 W BLAE P UK GE YR
(H5a).

2) /NRIVR S 2 B AT (Sr)

A AR VD B2 BB R i 5 8 C BE LR R
FERA R PIRER Y R RN, FERE T
A YNk R K NS S BRI K 3 D A ARAE

SE M BUKE AT 09 7 W, 52 A 2 g ] Y R e
(E5b).

3) KV JZ e A B UUA A (M)

Zo A I AR ELARRE Y7k 8l 45, DR BR 85%
BN ARSI T 12 5047 (] 5¢) .

4) BEZHBEP 7 A (Fe)

A EE LD e B b 3 TR B b
EHOREP T RS 2 BUR BN AR Sl
TETEW AR E S, RIS L, T o3 iR ik
R = 2 38, 2 R W — A N K AR A AR AR Y
FEIE (& 5d) -

5) meJille e AH (Me)

ZEMEE TIKB ORI Z, R TR
RJZHE, Ab T HK IR IR, v WAE Y A )8 |, 22 UL T
AT (& Se) o

6) HUlRZH# e A AH (Mm)

AR UTR R AN B 5, 22 A HORA 1 |, I Rk
OB AR Y #R K DURR (181 51) .



o4 1) WK, A DUGLZE RS SR N It DOBRARRAE S s A S =X 865
a 7 b = C :
=
= |
£ £ ' g £
= = e ] =
S i Sr i ‘, g Mh i
&
g
¥
d € f
Mm i
Fe ] Mc | 1 =
= £ * ‘
o =] 3}
= el
g
. |
21 98 41315 13F R
- - = ~ 60~
e c-c—C S
o« o o o - - — C—C — . .
A Ib 2 ek R R R bRy INFLYD S
WP HHE Jik R 2 # PAT R KF 2B biiAT RN =5

K5 PR 7 Bea Ak o
Fig. 5 Lithofacies types of the Chang 7 Member in Zhenjing area
a. JORJZ R EAR (Sm) 5 b, /NP SUR RN EAR(Sr) 5 c. K2 PR EAN (Mh) 5 d. 2452 BN E AR (Fe) ;
e. IBTIRAEAH(Me) 5 £ HRRIZHEVE S AH (Mm)

2.2 PIFE4FME

L JEE A R SRl 2 A A B 5 IX A LR R
855 oK 8l Iy 2 A o AR I TR EE 43 B b il U
M5 e I A T R B A S 5 e B, MR RS A T
Geit, M I BRI TP B (18] 6a) 5 — Bt
([ 6b).

FEUE ALY Be s, B A2 51 4103, BRER 4L 70 2 5
60 %, 2L H i F b IRk, (HR AN &
PR 2 WURCRL B DL - 200k 3, R4S @ fRLTE
1.5 ~5.5 A g8, i ) 1R 25 1 B JEE B i o Il

JEHRAAR , FORL LA B S Bk sl ) 07 s AT UUAR , S g
PRz 5 Bk R SRR, 2K 3l i, il T
o B, AL R TR A, TR e DL AR
TN WRR S A EMUR T S 1) T A Skl
FAER Aoz , RWIBESE XN A B MU TR (18] 6a)

— Bt 2k th B2 BEA AL, KAt @A 2 ~ 50 IE
BT BT BT R, Mg Ty X 3 2O
Yoz , KL X[ B3 v, DU URL 7> 185 2 . 2B
S A bRl e o 407 ~ 60° AR B rh A 8B AR
M BE R, K B PR E L, AT A i AR
(&l 6b).



866 VR IS N/ W 1} 43 45
99.99 99.99
a
99.90 | 9990 b
99.00 | 99.00 |
95.00 | 95.00 |
90.00 } 90.00 |
ES ®
S £
= 70.00 o 70.00 |
p =
= 5000 b = 50.00 |
= =
B¢ 30.00 F B 30.00 F
= =
10.00 10.00 |
5.00 5.00
o HHI31JF, M1 958.40 m @ HHO8J, HiV£2 045.54 m
1.00 | HH131JF, 171 960.13 m 1.00 - @ HHO98J:, HI7%2047.61 m
y HH1313F, Hi%1963.44 m » HHO 1, #1761 740.76 m
0.10 F © HHI125JF, M1 989.67 m 0.10 F » HHO13, H%1743.16m
HHO 1, HEVKL 885.82m
00] 1 1 L 1 L 1 1 1 00] L 1 1 1 J
0 1 2 3 4 5 6 71 8 0 1 2 3 4 5
4 ol ki 2 oft

Ko B 7 Boki AR R 241k
Fig. 6 Curves showing grain size vs. its accumulative probability in the Chang 7 Member in multiple wells in Zhenjing area
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Fig. 10 Sedimentary evolution of the Chang 7 Member in terms of sand body thickness and sedimentary facies in Zhenjing area
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Fig. 11 Cross-well correlation of sedimentary microfacies in the Chang 7 Member in Zhenjing area (see Fig. 1b for the section location)
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