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Fig.1 Sketch showing paleogeography of early Aijiashan

Age in Late Ordovician, western margin of

Ordos Basin""*!!

3 NAREE

R 2 87 2 M P 2421 LT 1L b X LB A
VUBLEREE |- 7T 43 K BRIR AR 2 A A K ki
— AR IR 3 26 (1 2) . & MR R4
=R G T L2 AR = R R R
TR R GRS AR R T
B TUR s 5T L 4 P G R IR L T



12

2R AR A TR 2 W A P Sk st L X B R G A R S A O 1303

TR AR M TR o RE— 2 M AR WUy rh &5 v
HEE R B S s A R AR A S R
AR o e b e Ll 2 DL A R A KA R
F B FERMEREMA . SR B T — AN
i B THE R B SERE R BE M, 7R 3 FARSEE L
UK R —Zh b AH R 32, HARfRA R ol kA 2
Y- T ) TH R sl BUKE TR T i A 19 45 41y
RAF

AEZF LA, FEMEKO—FKOHZ T
Al A1 B (R — BT 30 em) Je il il J= K
BOPEE A, T 2 EJREI 2, A K, T
WO IR IR T A RBUR T N IRK
RHPCREE T K — KRR TIRA RS 5
P ve 2 2B h ik B S 4L, b PR A
Fess AR & BRE A1 W, R AR BRI
N GIR BRI & A BRIR R A E IR TR

WEAR "
F5 W @ & 5 1/m

W IR
el T ) T

A e 60
T

TN RGO SDERIRE EMHRT R EihE | W
= FERRRAE YR T2 o LR S R T K 5 T
paga e 143 | \RASEE LSRR, B PRGBS /|

Sk

HEEAKE. Vs, BEEE, 5 TR HKRSATR
A, PERINA (EYRBARESRAEEE) BaEm

U T —
Biftfhe |

. . 170

— EEA RGOS . BEAR, FRIEWRETRE, ﬁ?
£, b, FEMERARN o

SRR — | 60

i FEHSRERREAR. FRNBOBRRRE, KR
BEBBARE, FUS FRERERANEG SR | A
- BRSy, TR BB ARG G H I 5y FobRas
b FHTRE M A

EEEEA | 202
I |

S+

N
KPR \ [

DMETKE . ARG RE S REREhE, Wik k| PR
B, R LI R AR A TR S R T LU
BAREKSY, TE R A, T, R ) R
B SR B 4 b M T R — R

HRRGERA A, AERREERER, B
375 AR, RELERARENHBAS TREERAAS S,
BB RS et X 4, TR b8 v B s 2 R
BARERERAEIIEEN MBS ik, B TEh
B E e

A

=ik ‘

RREAED S, KROGHZFAKE. GRELE, i
AT B AEYRBARE, KRR, BRe
20 BB 5 TR E RS WAG AR sy, s am | POT

AN . . . . — — —

|
2

[ <

1

s |
[ »
s ]

> —b>
> —

e ] e« o o o - -

BEAKE BERARKE

HWEAKE

HEYRIB ARG

B2 SBREFAMAZRFUMREBREEGESTEE

Fig.2 Lithologic synthesis column of Ordovician in Zhuozishan area, western margin of Ordos Basin
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(a) Grayish green claystone interbedded with very thin- to thin-bedded siltstone, Lashenzhong Formation; (b) Paleodictyon trace fossils on base

of grayish green thin-bedded fine-grained sandstone, eroded and reformed by a turbidity current, Lashenzhong Formation; (c) Grayish green

claystone interbedded with thin-bedded siltstone and fine-grained sandstone overlay by dark gray thin-bedded limestone,

Gongwusu Formation; (d) Paleodictyon sp. trace fossils in thin-bedded limestone, Gongwusu Formation
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(a) Incomplete Boma sequence, flutes (arrow) on base of grayish green thick-bedded fine-grained sandstone; (b) Compound stripped-and-banded

structure with narrow-wide-narrow vertical succession in grayish green thick-bedded sandstone; (c) Chevron cross-lamination in grayish green

siltstone; (d) Convolute lamination in grayish green medium-bedded siltstone, note the tight anticline (long arrow) with

disorganized sand core (short arrow) and flat syncline
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Fig.6 Combined-flow sedimentary structures of Lashenzhong Formationin Zhuozishan area, western margin of Ordos Basin
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(a) Amalgamated clayish siltstone lenses with discordant foresets (long arrow) and overlay combined-flow-ripple lamination with convex-up
laminae in Tc division of Bouma sequence; (b) Quasi-planar lamination, normal graded layer and combined- flow-ripple lamination, note the
asymmetric wave crest (long arrow) and thickening laminae toward wave trough (short arrow) ; (¢) Quasi-planar lamination enveloped by
amphibolous normal graded layer; (d) Quasi-planar lamination, bi-directional cross-lamination (horizontal arrow) and asymmetrical small-scale
Hummocky Cross-Stratification-like structures (HCS-like) with curved internal laminae (long arrow) ; (e) Undulatory lamination changed laterally
into quasi-planar lamination and overlay asymmetrical small-scale HCS-like structures with high angle curved laminae (arrow); (f) Asymmetrical
small-scale HCS-like structures with low angle curved laminae (long arrow) and hummocky strata growth vertically into flat laminae (short arrow) ;
(g) Symmetrical small-scale HCS-like structures with gently hummocky strata upward (arrow); (h) Same as (g), underlaying climbing ripple
lamination with some convex-up laminae (long arrow) ; b: Bi-directional cross-lamination; c: Combined-flow-ripple lamination; g: Normal
graded layer; h: Small-scale hummocky cross-stratification-like structures; q: Quasi-planar lamination; w: Wave-ripple lamination, include
discordant foresets lens, offshooting lamination and undulatory lamination; (b) and (g) are medium-bedded fine-grained sandstone; (¢), (e) and

(h) are thin-bedded siltstone; (d) and (f) are thin-bedded medium-grained sandstone and medium-bedded clayish siltstone respectively
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Table 1 Fluid characteristics of traction flow and related sedimentary structures in deep-water environment
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Fig.7 Cartoon for deposition of combined-flow
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Fig.8 Cartoon for deposition model of deep-water combined-flow in Lashenzhong Formation, Zhuozishan area
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Deep-water Combined-flow Deposits of the Upper Ordovician
Lashenzhong Formation in Zhuozishan Area,
Western Margin of Ordos Basin’

Li Xiangdong, Chen Haiyan, Chen Hongda
(School of Land Resource Engineering , Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: The research of deep-water combined-flow deposits is still in its infancy at present, which has
great significance for discovering new case study and discussing the indication effects of combined-flow
sedimentary structures on depositional environment. The Upper Ordovician Lashenzhong Formation in Zhuozishan
area, Inner Mongolia, in the north of western Ordos Basin, is mainly deposited by turbidity currents concomitant
with contour currents as well as internal-waves and internal-tides in deep-water slope and basin floor environment
which display typical complex hydrodynamic conditions. Here we studied the deep-water combined-flow
sedimentary structures of Lashenzhong Formation in detail based on careful field work, combined with the results
of flume experiments and other related case studies in literatures. Several combined-flow sedimentary structures
were found in deep-water environment, which include combined-flow-ripple lamination, quasi-planar lamination
and small-scale hummocky cross-stratification-like structures. These sedimentary structures can be summarized
vertically as 6 sedimentary structure successions: normal graded layer through wave-ripple lamination to combined-
flow-ripple lamination (a), quasi-planar lamination through normal graded layer to combined- flow-ripple
lamination (b), amphibolous normal graded layer overlaying by quasi-planar lamination (c), quasi-planar
lamination through bi-directional cross-lamination to small-scale hummocky cross-stratification-like structures (d),
amalgamated small-scale hummocky cross-stratification-like structures enveloped claystone (e) and combined- flow-
ripple lamination enveloped claystone (f). The origin of deep-water combined-flow deposits perhaps is the
interactions of turbidity currents, contour currents and internal-wave currents according to the sedimentary types
and environment in Lashenzhong Formation. Based on the interactions between sedimentary currents and sea floor
topography, four sedimentation zones were suggested: turbidity currents restrained zone (succession a and b),
strong interaction zone (succession c), internal-wave action zone (succession d) and weak interaction zone
(succession e and f). This study will be helpful for the study of interactions of internal-waves and internal-tides with
sea floor topography, and related sedimentation zone division in geological records.

Key words: Turbidity current deposits; Contour current deposits; Internal-wave and internal-tide deposits;
Combined-flow deposits; Ordos Basin.
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