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Fig.1  Location map of Mesozoic storm deposits in eastern Ordos
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Fig.3  Configuration relationships of hummocky structures and swaley structures

[18]

(a) erosion surface formed by largest storm (b) envelope curve during the highest water level (c) wave base at the end of the strom, red words rare the parameter used in this

paper. black words are reasonably wide in theory
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Fig.4 Conglomerate layer at the base of storm sediments
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B TCor ik, TSI, B A 1o 52 28 BUAB 3 HES) , i )
275 ARBRAT 1)K Bl 22 022 TR, A7 B0 1) 342 B4
IR AR B FotR . He e B e 2 . ToURA
I S 25 A5, i B DR AR B PR oK, v
ARAE) 35 40 [&] 6b i (457 3k Firs |, 5% B 58 B2 9 12.70 m,
BREATEEE 1.2 m, R B 1E B0 (12 L B e o
R R CBURDK S ) Y825 53 B , 3 24 -
7o FHEME SR, MR E R T
IR KR BE AR . G AE PN B 211

PRI, TR — 3 1 m (B R A2 R T
SRALAI BRI AR . R R B e i FUAE
H 357K A ZE T A, SEBRES 7 KT A PE 1
AR AR g 1) R o AR 3 (DA AT 28 i (20 2,52
) (K6c), BMEEA4 mZ . RHERA 5 XU
[ PLHES , # 7n A7 A XU K R, o] RE e XA T )
ke DORAT T— A KRB wiihiar, 22 i) vhig
K2 mZc Aty Hoh b RR R DO se . A7 AP ]
A RS P AR 1~2 me



2

Pt SRS AR AR — B R —IR 2 R TR R B S L X 359

QfRE . AE AR SRR A A AHAS =4, 5 X
TS5 BLAZA G Bk A Bt R s S T2 A
A ] AR A 45 5, J2 XU Ik A B TR ) B A
T BAIE" W) . BRSSP AIR A SR TR “ AR
AR, A K Fis ik . T2 S IRIR,
BRI I, B ARSZ 3 T XU TR 452 i R
H B IR R e 2 AR 45 TR Y T I DT
B R T IEH IR FE T LA T Abrid

(4) VeEHH

Ok . TR Z W LR 109 [ T8 PN ) R A
FRER TR K 43 & & 78R K A— TR K A A
(7)), ki SHERWE T N R HEE S8
B IERFE (K] Ta) T ek, A0 DL o8, SR8+
JEKBINEOK , A e D i 2 (3~5 em JB) By a1
RAR G b e A2 (B 7h)  BPIR He /N T 1/3~1/5
Ve a A I BURRE .

QR . AA N FRBMCRERREE T 19, LA
HIRZBYR A, WA ST
D) Sk X% 5 3% T Coscillatory flow ) JE B IY) , 28 U2 &
W) o W R G- XU AT LA R

= P b |
K7 BOAHT =B 5 MM E AR Lo b iy i
(a) 7 B A AR L3 5 (b) [RIAH A A AR R s
Fig.7 Large-scale hummocky and swaley structures developed
in Lower Triassic Heshanggou Formation

claystone in Changhanbula:

(a) vertically in-phase stacking; (b) out-of-phase stacking
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tape; the white arrows indicate the two graduate students who are measuring the section
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Table 1 Features and parameters of Triassic-Jurassic hummocky structures in eastern Ordos
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Fig.12  The four fitted sine curves based on hummocky and swaley structures
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Table 2 Features and parameters of Triassic-Jurassic swaley structure in eastern Ordos
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Fig.13 In February 2014, an ancient beach in Ceredigion County, central Wales, was exposed after a storm, where

there was once a 5000-year-old forest (source: Internet British media). Severe storm erosion exposed a large number of

tree stumps (marked by yellow arrows) and gravels up to (a) 20 cm and (b) 30 ¢cm diameter (red arrows). The gravels

are well rounded and sorted, indicating that this place was once a beach (modified from Internet British medie)
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Table 3 Comparison of the minimum suspension velocities of different particle sizes calculated

by experiment and different methods

FirAe/mm U, W/ (ms)! U,/ () KIS/ (mis) U,Y Szt
0.125 0.000 2 0.000 2 0.0307
0.25 0.000 6 0.001 0.045
0.5 0.002 0.003 0.063
1 0.01 0.013 0.107
2 0.04 0.05 0.13
10 0.95 1.23 0.44
20 3.79 5.2 0.66
30 8.52 11.69 0.82
40 15.15 20.8 0.98
50 23.67 32.5 1.1
60 34.09 46.8 1.24
70 46.39 63.7 1.36
80 60.6 83.19 1.48
90 78.58 107.81 1.63
100 97.01 133.1 1.75
110 117.39 161.05 1.86
120 139.7 191.67 1.96
130 163.95 224.94 2.06
140 190.15 260.88 2.16
150 218.28 299.48 2.25
160 248.36 340.74 2.35
170 280.37 384.66 2.44
180 314.33 431.24 2.53
190 350.22 480.49 2.62
200 388.06 532.4 2.7
210 427.84 586.97 2.79
220 469.55 644.2 2.87
230 513.21 704.1 2.95
240 558.81 766.66 3.03
250 606.34 831.88 3.11
260 655.82 899.76 3.19
270 707.24 970.3 3.26
280 760.6 1043.5 3.33
290 815.89 1119.37 3.41
300 873.13 1197.9 3.49
310 932.31 1279.09 3.56
320 993.43 1362.94 3.63

T U™ = 0.000 598 (p,-p,) gut; U

mf

(25C) -

mf

PAIE] 6¢ 75 B #A R ELAR 22 em B TR A1 R 5241
SRS R TR, g 15 O 2 Ul
I 2.87 m/s (6 3) , I U XU AR TR 2 M 14 AR
22 cm HTRA7 JHAREPR 97 s BIBROK 9T,
0] FY 733 BE AR T 2.87 m/e, 75 WUk AR A Y B

* = 0.00081d (p,~p,) gul™; U, = 4.525107% (p ~p,) gD Yp( A 30)5 u = 0.894 9x10°

mf

AL DR KR, Jo 1k LA TR 19 7 =Xk iz 2] 39
BGOKIH T o 2.87 m/s BT HURAEH TRAY 878 T
KA F R EL . AT, R IR IR iz sk
WER, FER SRR, EMA W L, WA
KA i HIA A 10 T 53t (B 14) .
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Fig.14  Model of storm-wave dynamics. Blue ellipses are simplified trajectories of water particles. The black trape-

zoids are simplified trajectories of water particles for calculation. The lower red line represents sedimentary surface,

and also HCS and SCS. The upper green line represents storm waves
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Discovery and Significance of Lake Storm Deposits in the Triassic -
Jurassic of Eastern Dongsheng, Ordos Basin
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Abstract: Mesozoic rocks are exposed in the northeastern corner of Ordos City. The main strata consist of a set of Tri-
assic-Jurassic lacustrine deposits. Well-developed storm deposits and tempestites are found in the Triassic-Jurassic.
The main site of the study is in the Triassic-Jurassic on both sides of National Highway 109 from Nalinhe coal mine to
western Desheng, a distance of about 40 km. The western Desheng profile shows well-developed storm deposits and
tempestites over a continuous length of 548 m. These are mainly a fluvial - delta-lacustrine deposit (with a few peat
bogs ) , which is remarkable for its type-perfect HCS and SCS. Preliminary studies suggest that this set of storm depos-
its and storm rocks mainly developed in shallow lakes. The main features are as follows. (1) Where there are storm de-
posits or storm rocks, the stratification is very poor, and the strata are mostly lenticular, or lenticular/wavy. (2) The
mounds and depressions form perfect medium- and large-scale continuous sinusoidal curves of wavelength ranging
from several meters to nearly 100 meters, and amplitude ranging from tens of centimeters to 1-2 meters. (3) The li-
thology and its combinations are mainly a set of yellow-brown conglomerate + sandstone + gray mudstone. It has an ob-
vious binary structure (lower coarse / upper fine). Stratification has developed in the upper part of the lower block.
Conglomerate dominated by coarse debris is a common bottom deposit in the storm deposits. Storm deposits and tem-
pestites have been formed by coal seams near the Nalinhe coal mine. (4) Gray gravel-bearing block mudstone with
floating gravel reveals that it was deposited rapidly, similar to debris flows formed by storms rather than hydrostatic
deposits formed in normal weather. The pebbly mudstone is tens of centimeters thick, which indicates a considerable
rate of deposition at the time.(5) In western Desheng, a prominent profile of storm sediments and rock, the bottom
developing the 1 to 3 thick gravel layers, with a middle layer tens of centimeters to 1-2 m thick and large amounts
gravel 30-40 cm in diameter, most with imbricate structure. The former may be instructed the backflow storm in the
direction of the lake, which indicates flushing flow to the lake shore caused by very strong storms. (6) Oscillatory
flow is dominant, but has clear characteristics of composite and oscillatory flow in some places. (7) The overall sedi-
mentary background is that of a broad, shallow lake environment, with mainly in situ oscillatory vertical deposition.
Lake storm deposits and tempestites in the Triassic-Jurassic in Ordos is not usual ; to date, no such large HCS and
SCS have been reported anywhere worldwide. This study has shown that the lacustrine water in which these storm de-
posits and tempestites were formed was about 50 meters deep.

Key words: hummocky structure and swaley structure ; HCS and SCS; lacustrine storm; Ordos Basin



