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EVOLUTION OF SEDIMENTARY ENVIRONMENT IN THE
NORTH HETAO BASIN SINCE 344 Ka
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ZHOU Wei’, LU Jing’, WANG Tao’

(1. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
2. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: Through analysis of sedimentary facies and grain size characteristics from 377 m drilling cores
in the north Hetao Basin, combined with different dating methods, the evolution of sedimentary
environment in the north Hetao Basin since late Middle Pleistocene is revealed. According to the
characteristics of grain size parameters, sedimentary environment can be divided into 6 stages: lakeshore
(344 ~326 ka) —semi-deep lake (326 ~ 165 ka) —lakeshore delta (165 ~ 130 ka) —shallow lake
(130 ~ 100 ka) —lakeshore-fluvial (100 ~ 10 ka) —washland (10 ka ~ now ). Comprehensive
research shows that a unified paleo-megalake has been existed in the Hetao Basin from middle Pleistocene
to late Pleistocene. After late Pleistocene, the paleo-megalake disintegrated and disappeared.
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Table 1 ~ OSL dating data of the drilling core
FURgS  SEAEE/m  HKE/%  U/x10°° Th/x10°° K/ % MR (Gy/ka)  AFHGHEE (Gy) AF 1 /ka
C2-29 45.54 11 +5 1.82 £0.03 8.87 £0.03 1.57 £0.01 2.45 +0.09 70.67 +3.46 28.83 £1.77
C2-44 79.98 13 +£5 2.77 £0.04 13.16 £0.32 1.93 £0.04 3.89 +0.23 307.63 £11.40 79.16 £5. 60
C2-53 96. 18 32 +5 1.31 £0.02 6.36 0. 06 1.93 £0.05 2.04 +£0.08 168.55 2. 15 82.70 +3.34
C2-64 118.78 20 +5 2.57+0.06 14.02 £0.11 2.09 £0.03 3.76 +0.22 382.15 £20.35 101. 61 £8.02
C2-75 145.12 26 5 2.22+0.02 11.63 £0.14 1.98 £0. 02 2.65 +0.09 354.37 £11. 65 133.62 +6. 35
C2-92 187. 61 24 +5 1.13 +0.01 5.95+0.04 2.10+0.01 2.26 £0.09 356.93 £2.61 158.00 +6. 68
®2 SHILCERME
Table 2 " C dating results of the drilling core
S s RS WAF A1 R VR /m AMS'"™C 44 /a BP " C/ %o K IE4ER/a BP H 440/ Cal a BP
HL-223 AHLR 4R 5.57 4470 +30 -24.2 4480 =30 4995 +20
HL-1028 VER Wik =2 25.9 13790 +50 -24.1 13800 +50 14747 +172
®3 SHILTh EREE
Table 3 **Th dating resulis of the drilling core
- us *2Th/ 220232 )y $P4U « #0Th A§e/yf 8 Upniia 2Th Age/
x107° x10 7" (BIE) (#IE) yr BP
zk1 2886 +4 2251524 £45118  24.8 0.5 x10~° 170.2 +1.8 319945 + 13649 420 =17 319880 + 13649
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SR 13,2 m; K AR B E R Nk 4.8% ~
59.4% , V¥ 31 1% 5 kyab & s 3G fm, Horb gy
WE RN R 7.4% ~62.1% , F4554 40% , ifih
ok wb A B > 2.2% ~ 66.7% , ¥ K
17.9% ; W& &5 E—Fr B L] i b 0% ~
69.1% , 8 10.9% ., 4>k REAGE 1.2 ~
2.6, F¥HN LT, Srik2E; FESR BN, S0
16 -0.35 ~0.63, FHH 0.1, 54 48 ¥ Xt
By FEAL W BE WL N, A AE 0.7 ~ 2.1, FHh
L2, FEEPEPEMEWLEN, REEE
REAR o

BrBe I (194 ~ 142 m) ;% B Bt BV L 3 41
WEZE N F, SRR A 5.8 ~304.3 um,
IR 9T wmy W E R BN 1.2% ~92.1% ,
SR 68. 1% 5 i Al A A AR 5 B R B U 2
AR 1.6% ~36.7% , FE¥ K 7.3% M 3. 1% ~

52.8% , F¥H9.6% ; MM ES & HARA PR
2.1% ~55.3% , R 15. 1% o 4k 2805 Fi 1E
1~2.4, F¥h1.6, okt b —BAL; #
a R BERE N, Ay ARAE 0 ~0.66, ¥ 0.5, FE
TP AE I R 5 BRSNS N, /A AE 0.8 ~3.0,
EHR 1.9, REEPHEMRAEFIRAERTEE N, R
R A

BB IV (142 ~117 m) ;% By Be TR AL B 20 A
FELES N F, FHRAAEEN 4.0 ~70.7 pm, F
¥ 17.6 pm; MU . 40K D FURS £ 5 B4R 0H
B, ARk 1.9% ~ 66.4% , ¥k 32.6% .
5.7% ~61.9% , F-¥H 31.7% 1 4.9% ~52.2% ,
V¥R 23.5% ; W E BN 0% ~61.3%,
IR 12.2% o PR REITARAE 1.2 ~2.4, P
J1T, iR b — B B AR 25 FE R IR D,
IAETE -0.18 ~ —0.6, FH K 0.2, FEEHE



258 oo

¥ 3 R 2018

TR FR—IE AW s KRS IEFEWUN, 3 ATE 0.9 ~2.0,
12, FEAERLE AR, AR
B B S AR

BrEe Vo (117 ~17 m) . Z G Be iR Wk 41
WEBEUM N T, FEHRBIEE N 1.8 ~243.6
pm, P 1143 pm; 5 EB B MA 1.2%
~92.1% , V3K 73.4% ; WML RS . 40 8 &b A1

R S A s>, 350 0% ~56.4% , -
H10.1% . 0.6% ~49.3% , V3153 9.3% F10.5%

~58.5% , FHRT.2% , HiE BB 0.5 ~
2.6, ¥ 14, kR LB B B
BERS I, A AfE -0.2 ~0.7, F¥ K 0.4, FE
EPAENCE R ; FESUERERS N, A AE 0.6 ~3.2,
FHh LT, FEEDIEAE BN E N, KRB
TR B 3,

BB VI (17 ~0 m) : 3z B B TR R B 20 1
FEUMHG AT, FHRATERE N 3.4 ~99.9
pm, P 26. 24 wm; MUY ED L 40R D RURG 1
AR I, 451 3.8% ~59.6% , V¥R

27.0% . 6.1% ~54.9% , ¥4 28.8% F1 5.2%
~58.6% , V¥ 21.0% ; 05 W WA N 0%
~76.5% , ¥4 23.3% , Sk RBAAE 1.2 ~

2.3, ¥ L8, Jrak kA b —Br B2 KA
T BEW /N, 3 AfE 0 ~0.6, F¥ 0.3, FELH
FEIE R —HIE D 5 AF a0 B 7 A £ 0.8 ~ 2.1, -F
W12, EEEPAEPEREKIEHEN, KRR
JE B A

3 dtik

DURR Wy kL BE 4% 2 HCRT DL s B 1 )8 400 Jo 4 32
VORE AT 3 R B, WU BURRR B SRR
r A AR R A S AORE BE R AL, S R DT AR )
J R H A A [R] B R JEE AR o A il 42 RRE B A R
FBh L, DU A BA LA AR BORE A2 i 1,
B T 2 R oz J7 S A7 DL KRR B U i
WfEAE " o FHPRIAE (Mz) AR 3R 2 BLRE 4 A 119
Erpad, IR TR BRRF e, — ok
Ui, SRR AR AR AR SR T K R EE B DL BLIR
B, RZ WK &AM K3 T BB, 7k REL
(o) JCBRDURY) WU By 35 — F BE B Sz WA A
KL o B R DL, 5 D0 s 3h ) A%
PR DIAIOG, 7 i 2R OB /Iy, 3 IR ol 119 2%

e, pEBERL ., PEB RS0 E R RUE
WO, BB S R AF 1 X 43 TR BR 58 R K B g 1 AR
fbo C-M [ CHF1 M AH 43 51 52 i 7oK 3l ) 4%
A 1 e MR B R ST 3R B, DT B 8 48 R T R
HEmE R,
3.1 ShAlMBERNEMERESHMERENT
TR FLUTRR YR FE i 2 0 A i 2 A 5
A (WE S, B 6): AR A 2Rk H 0 A
A, NG Z, BARECRAE <8 um [
YD U ZH B, VEASIER R, R AR R, M
REJFML MBS, FEEE. KB WA K
Ak, SRZHER, KWK S ) 1 AR 5 B E
TRIAHIAEE . B . B S oy WU RIS, AR
BifE <8 wm HIEMED A1 50 wm 22 47 (LR B U4 2 K
<8 um 40 AP EHE R, B OUM, bR E.
MR R & P BX, FEER, BEWA LA
R, BREEA 058 A BUSE N, Rt 7% BB
WORLAR KL, WA VIBUK S Sk gl A BURT B 7Y iy
LR LT 258 i 40 0 RORL RS B0 A, AN S b 4 Ay
FUUR DI WL T % 85 W KR T, 8 7% oK DU
Whi, C AL JiSh g AU RZS, ARECR A2 <
8 wm A RPN 80 pum ZE A5 (W AN AP A L 1, Bl 40
(R R N e o [ B 7 03 A o
WL o — B, URBMEBRIRY N £,
17 80 ~90% , /L IMER A 7. H FEREE 1M
BRI 41505 B RURE Sh AR LB I, ROm T K 3h )1 A&
PR B RUSREE R aR, B sh AR fh, Ab U ) AH 2R
Bio DAL SRR Z O RUE RIS, B BRI Y 32 OW
W AR, R0 A BRI 48 80 ~ 200 wm, il £E4R
B, ArVERRRERCE 4H ORI IE Ry IR 0, AR BORL AR
T 8 ~16 pm LN, ML, kB ER
o MER R = s, DUHER R 4 5
RE, 560 ~80% £ A7 3K R 43 A I X R W
DU 2 th /> i B 77 R IR . A A TR A
B HERUNT R, JEFER KK S AR B, ) i 4
T A 4 5 HE AU B, O U WA SR R A, E
R JAR i 2 RO T S, 3 TR ORI A3 A AR X
F Ul ARFOR AR > 250 wm 4 b g 2H L, U S
B, ERREEAS, WKIESH 20 ~30 pm (1) 4RI
TR MR By = Ba, DUHER MK
BAHSHE, 80 ~90% A, W1 IiHENN
Rog, H5MARV BRI LA, F, b2
U TT R Ay KU H T



552 TG, A WS AL 344 ka BURUUBUR B L 250

377-358 m a 358-194 m b

EE/%
EE/%

0.01 0.1 1 10 100 1000

(]

J
)\

0.01 0.1 1 10 100 1000

EE/%

I
EE/%

207 117-17m

/%
HB/%

0.01 0.1 1 10 100 1000
BL2/um

WS WEHEILTEREHE RS L

Fig. 5 Grain size frequency curves of samples at different depth from the Hetao drilling core
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