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Petrological Characteristics and Sedimentary Environment of the
Middle Ordovician Lashizhong Formation at Zhuozishan Area, Inner
Mongolia Autonomous Region

XTAO Bin, HE Youbin, LUO Jinxiong, YUAN Bochao

School of Geosciences, Yangtze University, Wuhan 430100, China

Abgiracl 'The middle Ordocivian Lashizhong Formation in Zhuozishan area contains mainly dark—gray shale, grayish—green sandstone,
siltstone and taupe—gray conglomerate, which could be divided into three members. Based on an analysis of the lithologic character,
sedimentary structure, palaeobiologic fossils and geochemical indicators, it is believed that the sedimentary environment of Lashizhong
Formation is a deep—water slope to basin margin environment. The results of sedimentary facies analysis show that the slope facies and
basin magin facies are main depositional facies in the study area, which can be further divided into two subfacies: the upper slope and
lower of slope sediments, and three microfacies: proximal channel, distal channel and levee sediments. The litho—section on the whole
covers a complete sedimentation cycle of marine transgression and marine ingression.
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Fig. 1 Tectonic sketch map of the western margin of
Ordos Basin (modified from Liu et al)
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Table 1 Main rock types of Lashizhong Formation in
Zhuozishan area
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(a) BIREHE, REXE, THFEHE,
¥56E
(a) Brow—gray matrix supported
conglomerate without graded bedding,
sixth layer

(b) F—EEMEXRTIE ARSHWIRL,
£ 16 B
(b) Medium to thick bedded sandstone with shale
with high sand and mud ratios,
sixteenth layer

(c) MEMABRMBERA T, LRIHE,
#2662
(c) An erosion surface presents at the
bottom of medium bedded sandstone,
twenty—sixth layer

—

(d) ERRERMES, FLERHTKRAD,
£17 2
(d) Flute cast presents at the bottom of
sandstone, arrow indicates the paleocurrent
direction, seventeenth layer

(e) EWEHEMMEPLEELHEEE,
E17TE
(e) Siltstone associated with sandstone

(f) FH L Pdacophycus tubularis. 7= THL TR B
hEMEEMBESR,E24 R
(f) Pdaeophycus wbularis. develops on the

develops cross bedding, seventeenth layer  bedding planc of siltstone at the mid-upper of

Lashizhong Formation, twenty—fourth layer
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Fig. 3 Field photographs of Lashizhong Formation in Zhuozishan area
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(a) Alternating thin dark—gray calcareous shale and grayish-green muddy and calcareous siltstone, change quickly on laterally, siltstone

develops cross bedding and ripple bedding, interpreted as levee sediments, first layer

(b) E1BRPEMENRL E LW EMERS KEVELE

(b) Photomacrograph of the middle—-upper member 1, sandstones with increasing and thickening upwards, channel sand body developed

(c) $3BE1 M ROMBHEREWE NELE,ETITH

B, EEEMmIEE
(c) Altemating thin sand and mudstone layers
at the top of first cycle of member 3

(d) E3BRE2 M ROMBHEEVERNELE

(d) Alternating thin sand and mudstone layers at the

top of second cycle of member 3
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Fig. 4 Outcrop photographs and interpretations of Lashizhong Fomation at Zhuozishan area
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Table 2 Data of X+ay fluorescence analyzer of Lashizhong Formation in Zhuozishan area

S HhE Sr/(pg-g™) Ba/(pg-g™)
$i-0,1-1-1 b BTl A 296 193
Fr-0,1-1-2 g 227 271
$i1-0,1-3-2 A 280 158
$7-0,1-3-6 KD e 336 157
$i-0,1-4-1 A 229 278
$L-0,1-5-1 KD e 241 230
$i7-0,1-6-2 b 264 156
$7-0,1-6-5 e 180 294
Fr-0,1-7-1 LR B 255 111
$7-0,1-9-1 b 158 96.2
$-0,1-11-1 e 311 115
$-0,1-13-1 iR 207 141
$7-0,1-14-1 4w 234 115
$I-0,1-16-1 YD 7 183 132
$7-0,1-18-1 AN 210 198
$7-01-21-1 bR 235 210
$-0,1-22-2 AR A 196 248
$i7-0,1-23-1 b 5 180 145
FI-0,1-25-1 s 183 300
$-0,1-26-2 b e 218 177
$7-0,1-28-1 bR e 243 175
$7-0,1-30-1 iRy 250 145
$i1-0,1-30-2 iee 213 289
FI-0,1-32-1 A 7 213 149
$i-0,1-34-1 4wb 232 169

Vi(pg-gt) Ni/(pg-g™) Sr/Ba V/(V+Ni)
68.9 284 1.53 0.71
107 336 0.84 0.76
353 173 1.77 0.67
40.1 20.2 2.14 0.67
105 345 0.82 0.75
68.1 29.2 1.05 0.70
28.0 18.8 1.69 0.60
113 359 0.61 0.76
19.0 135 2.30 0.58
19.8 194 1.64 0.51
21.0 13.0 2.70 0.62
21.0 12.7 1.47 0.62
22.7 143 2.03 0.61
26.9 19.0 1.39 0.59
49.7 23.1 1.06 0.68
49.3 23.0 1.12 0.68
78.3 32.1 0.79 0.71
33.2 18.1 1.24 0.65
117 36.5 061 0.76
36.0 20.0 1.23 0.64
53.7 24.7 1.39 0.68
32.9 184 1.72 0.64
121 37.8 0.74 0.76
32.1 16.1 143 0.67
32.0 19.1 1.37 0.63
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HIZE Ak AT, BEEH LA A KA 8008 . Se/Ba LUAE 2 BAE i
e ek B ) SR IN R SR (B 2) 3R R T RRIA
K (i L aT g e AR TR J5 A8 T

VI(VHND) ATAE S0 Wi A —38 )7 R85 148 A, IRPE T A
L4 Ak 3 T REE F) 515 1, V/ (V4N <0.46 1 & H A B8 18
0.46~0.6 Z [8] I 37 S ERET 1M V/(V+Ni)>0.6 1 UK IR SR
B, frftAhd 25 AR V/I(VEND A 0.51~0.76,F 4 0.67,
o R ZHORE S 1 VI(V4Ni)>0.6,, 0L b A, BIF 58 X7 A1 e
N AT FR — IR IR B
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M L 3 DR A 5 00 T ([ 2) & AR L AR
BT AR (1 J2) P o IR 4 ot 00 15 K 2 (8 i | 55 ks
WE a2, BIRIE Ry 1:2~1.7 8 b B B H A
W, —fBe JEE 2 ~Sem , B8 1] EESE PR 22 B W05 KLY R BRI A
HOAL UL AT R SRS 2 PR SOIR R B A OB i, U R
B8 0 AR TUA A s BRI L i AT

49 Im



] jemik

4@7

3 it XX (Papers)

B4 54 2013,31(34)

ﬂz’i
S|

Z AR, 2RO A g i 45 0B I AL A AR OK GE
PR A O TR IR R SRR DA IX 0 K SRR DURR S5 ik
WOCR E ZARIE AT < (1) RIRIRUL R — e b b —w %%
VR K B PRI T B, BT DATE Ui AR RE RO 6 P
17 )2 B A2 58 T2 B TE T I S = B2 0 BUM 3 HH B Ry
W (2) A BRI MR 2 B (3) R 1) A 1 35 A I
Dk P DORBURG A, A S K AR SRR3R AR B o 2 A2, HL
Pe T B I (K 4(a)) o XEERFIE R W], K SRS DUAR L A
AE 1 W 58 102 e A DUAR |, TR IR AR B BT B R bk
ik,

551 Bop B (2~24 J2) A 1k K SR R )E B — gk
KATEB B S wbs KRG R UAE R A WZ d—
R T _BD A W 2, TUR AR B B R 0.4~
1.3m, HIERL PR, I ULl bl T, A 75 A | A A A T
JFUWA AE ABE % ZF0 85 P9 445 vh—JR 2 a— ek
ZWKIE & BE IR R (& 4(b) ), 5B K T8 R A AR 18 HE A
RO, — B 98 30~ 50m , FEP ISR K, BEAR b i BEUL AR
HY R Z R B0, BT 2% BrC B STk R Uk S IR
AR AT, 2 WSy REBAR TTORR , AT RE (7 T A B3, Jhy il sk
JIER/T 2

552 Be(25 B) A Mol K R AR B b B E— )R
B b o Wbk B BN R R )2 B S 2 B R T AT UL
i) TR A, GO AR A DK R R R R UL
W TE DK 4 TR BT ph8 17 W 0 e v e RO A, L [l
A0 B T PR DU, AR LV D i G R

553 BL(26~34 2 ) Atk K Sk (] — )R 2 — Ak K
HIBR AT S s KRG TR AR RR)R B
PR LT 23 WA B Jal AN B ] S O o — R R b — A
L A EE R O ) SEAR A X AR | SRR AT L KE Y A
etk o B ABE ] 1w A T AR | A R DU (8]
4(c) (), By J& JE — A 10em, 2 2 F 1700 J2, HOlZ
R, oA W ) eI Bk i DA I R T RE LT
JKGE AR 3t , Sy KGE BRG] BRI 12 7 I 2R TR A 0 et . 255
VAL TR VSR A B I DA VA R 7 4 N N A R/ R G DG
T, Sy 26 Y5 I ORR BT B J i KGE AR

b LA 2 T — R GE R B T gk B R TR
Jié [l A RAT i 2H T AR S0 B0 R 30, S KA B R
fad A, 2 I AT RE KM TR AR T

5 &ig

(1) HL AT i <92 00 ) 1 J5E B2 Ry 127.42m, 2 A0 26 R 29y
Je (00) v, U B B b O & A A Bl e WA b
ORI B AR B R R R A B S DA A B e
o DA A 2 B SR R B R s i M i vUR TR A A
A

(2) M A I B DU AR Wit il Ay B sl 45 d

B 50

SEER G, B A 2H DURR BREE 1y ARl A8b 2 4 b %%

(3) P AT AR iy PUARAH 22K R AH K A T A IF
B s LIS U o B 7 i S 7 i B 0 £ T S TE R
Lz KT AR B R SRS DT 3 AN o G\ ml b H AT
e BV ARG 1 — S A E— TR TORRUEMT

Bift ALHRERY, FHRIRFHEERE FLEEZALA T
B, THEIXFARAREAYRENG T RL T SHETRH8,
7 B

2 %3 ik (References)

[1] 30, BREAR, KoKk £, 55, SRR 2 H7 R 20 M2 A Al b
[M]. db 5t Mg AR A, 1998: 33-37.

Feng Zengzhao, Bao Zhidong, Zhang Yongsheng, et al. Stratigraphy
petwlogy lithofacies paleogeography of Ordovician in ordos [M]. Beijing
Geology Press, 1998: 33-37.

(2] T, 2R S BT LK MR R (7], M
1955, 35(2): 95-108.

Guan Shicong, Che Shuzheng. Acta Geologica Sinica, 1955, 35(2): 95—
108.

[3] 5k H 7R, A5t O s iR B 58 L0 XU g e i) Sk R 284k A1), v 2F
Y124, 1959, 7(4): 259-271.

Zhang Ridong. Acta Palaeontologica Sinica, 1959, 7(4): 259-271.

[4] 2 RPE, FBIRE . SR/RZ M R 2k B A [M]. db ot Bl WA,
1990: 12-132.

An Taiyang, Zheng Zhaochang. The conodonts of the marginal areas
around the Ordos basin, north China [M]. Beijing: Science Press, 1990:
12-132.

[5] P22 B, SR 22 30 4 ir A i 28 3 8 A 47 AL A5l BRIE (D). i A 5T
4k, 2001, 7(3): 278-287.

Fei Anwei. Geological Jourml of China Universities, 2001, 7(3): 278-287.

[6] sk 3CHe, TR, £ 1, 45, ST B R PCBUZ JFRRIE [M]. Jb st
A Al R 1996: 1-9.

Zhang Wenhua, Xu Huaida, Wang Guangjun, et al. Characteristics of
sedimentary sequences in Ordovician at Zhuozishan [M]. Beijing
Petroleum Industry Press, 1996: 1-9.

[7] 220, INUTR, 25 2 N Sl s T h BB T i < RR R I AR R
[J]. DTRRAE 4R, 2005, 23(1): 34-40.

Jin Huijuan, Sun Mingliang, Li Yuci. Acta Sedimentologica Simnica, 2005,
23(1): 34-40.

[8] T e%, fRiete. MR 5 45 IR Y T AS e Al [J]. B iqn ik 5, 2000,
30(1): 87-91.

Ding Haijun, Xu Huanhua. Xinjiang Petroleum Geology, 2009, 30 (1):
87-91.

(9] XUFINH, BT3¢, £ F7. FPIR 2 57 04 Lk ol W7 83 i 2 005 72 )i b
RA, B L, XVHH, 45 90 K 2 17 A oY 2 HE i M Sl R =
I R R BOR U, 19900 54-75.
Liu Hefu, Lu Xinwen, Wang Yuxin. Fomation and deformation of fold-
thrust belts in the west margin of Ordos block [C)/Yang Junjie, Zhao
Chongyuan, Liu Hefu, et al. Structure an Hydwocathon of the Over-thrust
Belts in the Westem Maigin of Ordos Basin. Lanzhou: Gansu Science &
Technology Press, 1990: %4-75.

[10] MRz AR, Bk, 4S8 I, B0 22 4 i 4 Hb 78 AL 23 AT (M. JE st #



J‘CMK

4@7

# L 5 2013,31(34)

3 it XX (Papers)

Btk RRAL, 1995: 1-13,
Lin Changsong, Yang Qi, Li Sitian. Sedimentary filling evolution of the
helan aulacogen, noithwest China[M]. Beijing: Geology Press, 1995: 1-13.

[11] A S0 AR US55 FHA DR £ )= M), R
Hb TR A AL, 1996: 166-167.

Geology and Mineral Resources of Inner Mongolia Autonomous Region.
Stratigraphy (lithostratic) of Inner Mongolia Autonomous Region [M].
Wuhan: China University of Geosciences Press, 1996: 166-167.

[12] FhAE A, 59 SRR SRR 20 3 3 0 7 R 2 BB R A 0 Ll 2 5 DL %
o Hp DG S B R A 5 S R T M R, 2002, 7(4): 41-57.

Sun Zhaocai, Hu Xianmu. Marine Origin Petroleum Geology, 2002, 7(4):
41-57.

[13] ] F 8. SRR 22 30 4 BB 22 4 )= JRDBE (M. Bt A3 Tl R ik,
2004: 3-7.

He Zixin. Atlas of Ordovician reservoirs in Ordos Basin[M]. Beijing:
Petroleum Industry Press, 2004: 3-7.

[14] Shanmugam G. The Bouma sequence and the turbidite mind set[J].
Eaith-Science Reviews, 1997, 42(4): 201-229.

[15] Shanmugam G. 50 years of the turbidite paradigm (1950s-1990s): Deep-
water processes and facies models—A critical perspective [J]. Marine
and petroleum Geology, 2000, 17: 285-342.

[16] T E0H, =7 2. VYR ILHE JE 4R 22 Nereites 3508 AR B H IR BT 537 (].
PUBLEEAR, 1998, 16(1): 15-22.

Jin Huijuan, Li Yuci. Acta Sedimentologica Sinica, 1998, 16(1): 15-22.

[17] wo i th, % W0kE, Aol 40, 4. SR 20 07 i X 74 5 v B8 B 45 i Ot

)] TR SRR, 1995, 13(4): 16-36.

T N N e o o o o o NI o NI I
NN NN NN\

SCIERCE & TECHRIILOGY AEYIER

Gao Zhenzhong, Luo Shunshe, He Youbin, et al. Acta Sedimentologica
Sinica, 1995, 13(4): 16-36.

(18] B, Wik pil, JAfLHs, 4. JIAR T — 8 oh R b IR 245 Fe U
T BRAL AR AR S0 B B R S [J] R E B, 2009, 36(2):
397-403.

Tao Shu, Tang Dazhen, Zhou Chuanyi, et al. Geology in China, 2009,
36(2): 397-403.

[19] Bruhn CH L, Walker R G.Intemal architecture and sedimentary evolution
of coarse-grained, tuthidite channeHevee complexes, early Eocene Regencia
Canyon, Espirito Santo Basin, Brazil[]]. Sedimentology, 1997, 44(1):
17-46.

[20] Hickson T H, Lowe D R. Facies architecture of a submarne fan
channel-levee complex: The Juniper Ridge Conglomerate, Coalinga,
California[J]. Sedimentology, 2002, 49(2): 335-362.

[21] Beaubouef R T. Deep-water leveed-channel complexes of the Cerro Toro
Fomation, upper Cretaceous, southern Chile[J]. American Association of
Petioleum Geologists Bulletin, 2004, 88: 1471-1500.

[22] Kane I A, Kneller B C, Dyksta M, et al. Anatomy of a submarine
channel —levee: An example from Upper Cretaceous slope sediments,
Rosario Formation, Baja California, Mexico [J]. Marine and Petroleum
Geology, 2007, 24(6-9): 540-563.

[23] Schwarz E, Amott R W C. Anatomy and evolution of a slope channel-
levee complex set (Neoproterozoic Isaac Fomation, Windemere
Supergroup, southern Canadian Cordillera): Implications for reservoir

characterization[ J]. Joumal of Sedimentary Research, 2007, 77: 89-109.
(R4EGS REW)

NN
NN

¥RAKIA Lns

'II IF“I ]E:I‘ I“}J' l‘j?g Illljj E I'I »iﬁ [x:li:,{ '1'5”';‘
(92 WRL A T8 L 0 S B i)

2013 F 11 A3 H ,7EMMMTENRBEAREM(EXIERBMEFZIRTH TV AZLENVIEZMNXETERII
mET PEMPESAEF . RARIE BRELE-—FERERNTEDREEREIFENEZE THED N, BERREES
BAXEZSTAEFTEE AREEZRIPIZEREEZE AN,

RFLZHW, PERDETEORARRERBAETRALIRERMEZIRTH IZAREIARMEZIRE R,
UEHEIARMFZREELENHAMT, #—PEIARMFZEIFREEVEGEEC BEXZE BRI AT 6 E,
AOPENEHEDNLALXRHMEZREETEGHNRBE . EHIENZER, FTEH VD5 FXAFXEXL2REGEERH

FERMILGIEE 2.5%,

¥ e E &M hitp://www.cast.org.cn/n35081/n35096/n10225918/15175802 .html

51



