a3 W11 o BR B 2 Earth Science Vol. 43 No. 11
20184 11H http://www.earth-science.net Nov. 2018

https://doi.org/10.3799/dqkx.2018.324

LN M AREE ML shfL B SRR

1.2 4 3 2 ] = 3 B A4 4
FEE £, A, Y B ARE L ot R4 aH
1LPERRXFANRRSARAFTBAREL LR T, HKX 430074
2P EBFARFEBAFBAESAEARKRLHPLEETEZEE, HIK X 430074

P EMA KX FREFR, MK X 430074
4P E R K F A FFR, S XL 430074

FEE . g U 0 B VIO A M 5 U 40 T 4 v A sl A AR Ak S A i TR e N B S B, ) S B VR XA P 20 s R FLRE S R AT
RGHE A% FRES VISP B UCHE L T A R 3B U B 0 DRI Bl ) 32 7 90 R A R R 2 o A SR T F
FEIR 140 J74F LIRAR Y e I3 0T 3 AR AT 080 58 B A0 TR T30 58 B AR B0 AR L2 T R YAk O R XA L AR AR T R
L5 % H 2 B W R T A TR L VDL A 5 DO 40 IR AEAE 3 KBTI B Qp. /Qpr 238 .Qps 5 Qh R G =&)L 1
o MIS3 DI i) & B 2 7 1 1 TR 5 5 ik B 2R XU R A, EL WA OB A ik R B 58 Sy 4 v A R K R B T
B IO 2% A NS S 565 WO 208 6 L 22 00 43 % L 48 T G R ) L sk b T BRI R A S IR R Rt S
KR VLUUAE M 5 50 DU 28 5 B L M 2 s BORR M B 5 B 4 o 3B B s KA AR L.

RESES: P53 XEHS: 1000—2383(2018)11—3989—12 K BHE: 2018—08—04

Quaternary Sedimentary Environment Documented by Borehole
Stratigraphical Records in Eastern Jianghan Basin

Gu Yansheng'?, Guan Shuo’, Ma Teng', Zhu Zongmin', Liu Hongye’, Guo Sen', Yu Shuqi"
1.State Key Laboratory of Biogeology and Environmental Geology s China University of Geosciences s Wuhan 430074, China
2.Hubei Key Laboratory of Wetland Evolution and Eco-Restoration (WEER) , Wuhan 430074, China

3.School of Environmental Studies, China University of Geosciences» Wuhan 430074, China

4.School of Earth Sciences, China University of Geosciences, Wuhan 430074, China

Abstract: In order to explore the further relationship among the Quaternary neotectonic movement, climate change and sedi-
mentary response in the Jianghan basin, a systematic study of lithology., geochronology and sedimentology was carried out
using typical Quaternary boreholes in the Mianyang depression in the eastern part of the basin. A comparable sequence of Qua-
ternary borehole strata was first established in the deposition center of the eastern Jianghan basin. A complete sedimentary evo-
lution history of the river facies, alternation of river and lacustrine facies, lacustrine facies, alternation of river and lacustrine
facies, lacustrine facies and floodplain facies was reconstructed in turn in the past 140 ka based on lithology, grain size and
magnetic fabric analysis. The integrated analysis of regional tectonic movement. sedimentary evolution and climatic change
shows that there occurred 3 periods of lacustrine deposition including the transition of Qp,/Qp:» Qps. and mid-late Holocene
(ancient Yunmeng lakes), respectively. Our results demonstrate that the development of paleolake since the MIS3 is related to
the coupling of neotectonic subsidence and extremely strong summer monsoon. The unique environment of lacustrine deposition
provides important material conditions for the formation of high-arsenic groundwater in the basin. This study not only provides

reliable basic data for the stratigraphic division and correlation of Quaternary boreholes in the Jianghan basin, but also provides
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an important reference for underground resources investigation and environmental planning and protection.
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Fig.1 Distribution of Quaternary boreholes in the Jianghan basin
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1 Jhoo1.Jh002 YLW-01 i34 AMS"C MELER
Table 1 AMS" C dating results of borehole sediments of Jh001, Jh002 and YLW-01
T E R T WF A 4 5 TR (m) U C AR (a BP) 20 #1F (cal. a BP)
XA20110 JHO001-14C-379 45.80 11 790+50 13651~13 546
421874 JH002-294 22.71 12 980+50 15 710~15 320
421876 Jh002-14C-321 38.80 25650120 30 205~29 485
447157 YLWO01-14C-6 17.00 11 080440 13060~12 820
% 2 Jh0o01.Jh002.YLW-01 $§5 7L 24 ESR Ul & £ 1E
Table 2 ESR dating results of borehole sediments of Jh001, Jh002 and YLW-01
LRES ¥ 5 4 5 IORE TR BE (m) TKECD i (Ga) A (Ga/ka) A (ka)
15176 JhOO1-ESR-604 121.8 19.27 27434522 3.71 740+141
15178 Jh001-ESR-706 194.0 25.84 21054210 2.28 924+92
15179 Jh002-ESR-410 79.0 29.65 1120£168 2.87 456469
15180 Jh002-ESR-540 124.0 25.85 20894208 2.54 823+82
15181 Jh002-ESR-609 164.0 27.15 21224287 2.35 903122
15182 Jh002-ESR-636 203.0 26.76 26964310 2.05 1316£152
15183 Jh002-ESR-650 230.0 21.62 6307+1136 3.43 14284142
16254 YLWO1-ESR-3 74.0 19.2 13974139 2.78 503+50
16257 YLWO01-ESR-6 141.0 18.9 2 5744257 2.68 960+96
16259 YLWO1-ESR-8 176.0 17.4 2 7444305 2.69 1020£113
16260 YLWO1-ESR-9 194.0 20.2 3256+275 2.79 11674116
Jh001 4R 4F f%(ka BP) Jhoo2 4 4 f%(ka BP) YLW-01 il 4 4 ft(ka BP)
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Fig.2 Age-depth distribution pattern of typical boreholes in the eastern Jianghan basin
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Fig.3 Stratigraphic division and correlation of Quaternary boreholes in the Mianyang depression, eastern Jianghan basin
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Fig.4 Grain size frequency curves for typical sedimentary facies of borehole Jh002

LR A o 12 T T B = R /N =9 R U R
A FATED WK e R AP 2 B I T R T i
I, &5 2 S Y s Ar . L S AL (Qp.s) R
A F 30~65 m, LB O AE JTh002 — 47 . 3 2 i i)
HHT K — TR IR A IR 8 J2 L A T 3R 0 J2 21 B 1 B
15 E P RN A 2 T BN SN OB s 7 B s )
GiEBim 4 (Qhg) JEFE A T 15~ 35 m, LA .0 7E
JhoO1 % Jhoo4 —47 , [ 4t 1) Bg & BE 2 B oa /)N e 3,
TURU Al L P DU €0 J2 AR ok 3, Ho A DU
IR RS RGO 3, I 22 B LK R A RD RS
+ 5 AL R, T AGE A A
A5 FHIMT B DO G 2B G S T 4 35 m J& JFE LU
AR A9 7 T 38 VT IV B ML L 4 3 e I8 8 /D O
B, 1997b) , R B 1 X BT R I 22 S Ak

2.2 TIRRINE S (L JTho02 FL A 61)

221 RIEESHT L UUBUR R R A 2R il 28 )2

S B UURR W A R0 AR B d AR BORE AR (E L e DT RR )
LA AR XS 3G 2R 1Y B AR AR Jh002 AR YIIE 25 kL B2
WM AIE S B Z R W] 43Ry BRI AY R AU
ZUE R (B 4) 25 PTAR W 1 38 il e 3% 30 o B UG I, ]
REFR 7R DURR W) W) 5 o — B B A o — iy 7K 3l ) 45 1.
TR A M 42 Ry XL B 22 U 1), TR 3R W DT AR
Y2 B[R iz A R e, 5O B AR A 6 9 T8 4%
fF OB RS, 2008) W AHTUAR Y R LB S 2
Sy B U ARG AN X R 1 R0 2 AU S0 RH T I 0 A
K UEAR DX ) 2, 43 R4, 46 75 5K 3l ) BR 5% 6 40 kL
Uit {3 JR A — WA B i s AR 2 43 AR BORE AR AE 5~
20 pm s HURLAH 73 s RBORLAZTE 100~600 pm (& 4a).
JhoO2 W ARTT ARy i 451 3 i 26 JE 25 32 22 3R B A %
TR WU i, = W 7R, 5% 7 A A AH A B WA (5K
45,2008) (B 4) A2 W AH 2 S SO, SR T &, 06
(BT Gt A 70N o W (R DX ) B, AR S AT — AR 1) 4



3994 HERBLY:  http://www.earth-science.net 43 4
S R0 4L 1 m)
e . e kA I
) — o 5 (%) bRdEZE M g PR AR ER RS SRR
Jh002 7y 432 3264 64-125 125250 250-500  >500 (wm) (im) LR
HYE 0 450 800 350 35 600 600 600 35-04 080 3 0
0= L P [ R S B | . ] _
i E- e VI |12 i F 5
2 v |
50 3 E =
: = f — | B E vl R
= 100 = L I = -
® S— E— 5 e = 5 5
— E E F = B = = = | 4 4
ol - — = = F [ EE B v
o = = B L = - E — 1|l

& 5
Fig.5

Jh002 FL UL RUPRL 2 80 A 5 UR FR 35 38 4k

Distribution of grain size parameters and evolution of sedimentary environment of borehole Jh002

R R E 2

FE . RWIK BN T3 58 HAR A2 » A B(E 728 Ak [ K L 4
RV G 2 A A s Z R IIBE 2 5 1]
i Ab) ARTR I A 2 o SR B 2 IS, g (E
A T 1] 8 R 5 U T A 22 ) D6 i DX ) B 9, 2 WK
Bl )y ¥ BAT Z R DURAE FE Cn AT ik 7k L X
J15) Z 5 H A AR S ARBORLARTE 4~60 pm
K 4 o ECRLAZAE 100~700 pm (& 40).

(2)Jh002 5 4 il 5 TR A B3 3 Ak 43 M GE 1T A
[FPREZH AN <<4 po CR £) (4~ 32 pm (4R D) (32~ 64
pm CHLB D) L64~125 pm (B4 ED) L 125~250 pm (4
) .250~500 pm (IR A1 =>500 pm 7 &2 (192516, ki
JE AR I R 2805 AR DGR it 2 55 3R WD Thoo2 B
FLAFAETRT LA VT I 28 A AR DR AR, L
LB 2H 553 A 2 B 5% DX B DIOR AR AE 6 B
BOeRRER BT Ak, BAR R (&1 4,18 5).

BrB 10230.13~165 m) - % B i DR M kL A%
PIRR A B D % 5, <4 pm BORE -2
SIS P BRLAR A ER AR S S KT 170 pem, R
JRE A % it 2k Sy M R Y] g R PR UG 2K ) DL 0 A B 22
L AZBOE A L 3 K R AR R TR AR
Wik E b 5 BRI AN A2 R £ T
S5 K6 1Y T ORL T BE 9], HE W7 I A K 3 07 5, TR
THER.

BrBr 11(165~128 m): 5B B | # b, % B
<4 pm RPRE A5 B D B PR G, e R

G  HRB D L i RS W S 9RO RO A AR Ak A
B HPRLAR R E R S BE K T 100 pm. % B
MR 2H B T2 TR R 8 b 28 A R0 R D8 SR B LORG -
A5 20 BB TR BSR4 T 2 A VT It AR
FLE S DL SO RROE AR () = 2163, K 3h 7 o
A5 55, 8 W A AR DT RUR B W B 1 A T
T 2 AN RS ) AH 28 B DT B

BBt 111(128~106 m) : #H Fb By B 11, 9% Bk +
Y53 AR D O DR G I 4 D R R PR U
D R H 20 T AL AR A P R AR R (EDRL AR
SERME /N T 100 pm. 3208 M2 A B TR K 65 8
10 JBURE A 45 2H B RORL T o R E 3 4 AN
T WAH I = e ok 2 W 2, 7K 8l 0 55, LA ARk AR
T W2 S 3 SR S R A TR PR R

BB IV(106~67 m) : 5 Fr Bt 111 A Lb, i Bk
+ 215 R AD O D, A D MRS A
L ZREL 240 A A A, S 3R A R R (R AR T 3 E R
F 140 pm % BEAYE R FE B R K — IR G0 kA
2P R AR R D R - A5 4R IE R T e
[, A7 3 01 238 1 4 Sy YT S A B 0 2 B AR R 1 AH 1Y
= WA L K Bl T 5 55 AN A TT 18 e R T8I AH 41
RO AT HE W2 s 399 A Yl 3 A 22 A AR WA 52
BV,

BrBt V(67 ~9 m): AHLLBY Bt TV, i Bkl - 41
O3 AR D R BN, T 40 0 2 R RD PR D



5011

WL A R ) 20 78 Al e SF Bk /N T80 peme s Al
HE R AR SE /N T 110 e 3% B A PR 4 = 5
K — IR IR TE)Z IR T T D )2 | 40D )2 55 4 g
) TE R 50 SR A B A 48 i 2 R T8 A Y AL
W 2 B AN R A WA 1) =0 B 2 W A, K Bl D) B AR
AR HONERE . DL AR DT AR 32 4 W7 iz ) 9 ok
R i) AH 5 AN B3 OE W AH S B DR A B

BB VICO~0 m) AH LB BV, iZBORS 445 .
ARy D B AR SEIG N, AR R D Ak 2D R R
Pl 200 [ R A 8 A, S 350 A R v (B R AR S 3 /N
F 50 pm i BUA ML A FE B R 0 R £ 92 K
0 R AL AR BTk D B 0 PR - 2 A 2H R Y SORE
J 5 L 8 % 1t 2 Ay VT I A BP0 2 R i AH 1 X
ABONFRE WA Y =06 20828 K3 18RS HAS
Foag , AARL TR Oy 3, iz P IR AR OB A 3R
2.2.2 Jho02 FLEEAMBES AR EEFEWL UM
Wy 1) 4 20 R BT R vh G M ) 1 S T 43 A B0 B
w32 U AR Bl g 2% A 00 2 LA 3R D0 AR W) 1 4H R R
TER S BN Z BT A 10 1 2000 2 8000 2 oh i kR
AR 3 A F2 5l B S5 KRG R 5« (]
6% 5 o, R/ NG R o, AN R Y 5 2K
AT (RS2 . 2006) 3 AR SCAUH) T H s 1 LAY
G 0 F 2 BN SRR AL R (K = (ke +i +r0)/
3 WG (L =k, /k.) HETHT PR (F =k, /) JHE
R ) TV (P =w, /ey 347 UURL 3R 85 8 3F
Jho02 LB 40 #4 Z % . TOC ¥ Ji 43 #ii 3¢ B BF 5% [X.
140 AR RAFAE 6 A By B UUFR 3R 55 1 4L, 7] B+ 1 55
TIE T OREBE 43 A7 AR AT 6T S A IR T8 28 R A LA LT
WSS AH L W0 A L 3 T AR 1Y B Ak R BT 6D,
TEAT.

BrBE 1(230.13~165 m) : 1% BUEE & DU ) 1 46
FRREE LRGSR 45 I R B POy as, 1 S 1E 53 )
1.02.1.04, F IR R AL 2« (EAR, F I E N
97X10° SI, TOC #& {4 f {1%. 12 B il i AH AL HORE 5
T Lo (E R WA K ) 70 0 S — P AR B
FREE MAR G  WORLHE S A ¥ B2 5, P e W0 AR
Wy e BORLHES (09 e AR BE L TR K 30 ) Y R &
FeE PG, DURR Bl Ty 9 3 v T AR i i 45 2R 5 kLB 43
B8 7= BT — e 25 i & . K 8l Jy i, W R DT
"R

BBt 11(165~128 m) Al LB BE 1 i Bebf f DL
T B R TG % o RESIREE L WL B F |
WEAL 245 1) S PR B P3G, S 3B 43 ol 95 X
107° S1,1.01,1.02,1.03, TOC 1 #& [ % 25 k. % Bt

JBE A A A5 VLI A AR S A U £ L b 2 S TR R B 3995
TOC {Hjﬁcﬁ%sﬁ A 2 - T
ooz ) (10 “s1) TR R L WATH L EF AT
HEE 0 50 16001 1.151 1.15 1.31 1.15 1.3 JUBURER
‘m L ‘ ‘ ‘ VIE T

Bl 6 Thoo2 FLUTFR Y s A4 S 8055 A 5 TR B 8 4k
Fig.6 Distribution of magnetic fabric parameters and evolu-

tion of sedimentary environment of borehole Jh002

R R 2

T 11 38 5 FH A0 ORL B BN K L UF P ALK F
W T LA R AR S ik 0 AR BR 58 K B 55 HL O 1) A
S RE BIRERE , 5Ok BRE 43 BT 45 B A 18 M 5 1) AH 4 kL
AV A=kt S

BBt 111(128~106 m) : #H H By Bt 11, 1% B B i
DU B R BUREAL R (WEZR BRI L AR, if i 1hi
PR F R R m S P B, F Y E SR
9210 ° SI1,1.01,1.02,1.03, TOC 1K 1t &5 25 1k
B AR A ORI F PO R B
IBEIK Bl 7 7 ) R B YRR, 5 R A3 BT A B
ORI RN Ay A= T S 8

BB IV(106~67 m) . 5 Bt 111 AH Lb . % Bk
i UURR ) - Y IR BURE AL R W1 TH v, SF- 38 4 140 X
10" S WALRHL P L RGPS F WG AL R 45 1) S 1
BE P ORRARBAR S EEY 43500 1.01,1.01,1.02.3%
B R ) 28 B A O 20 JOURE AR £k A 2, SR B AR Y
L .F P {8 Weyu AR EE K 3h A1 5 10 0o E 34 A Fa
FE o 57 B A3 AT AR AS A8 T I 5 R AR 4 R — L

BB V(67~9 m) A LB BE TV, i B i DR
Y B IR TR A e B0, F 3428 562X 107° SLL #
LRPLRE L RETERRE F ORGSR A SRR P L
A R A i s S S 4 0 R 1001, 1,02, 1,04,
TOC & AR AR Ak 12 B U0 B9 4 f90k: 5 &5 i, A3
FAMEAY LV F P H S WU R EREE K 3 g 7 1) Al
JIE YRR E 5 R0 43 7 A5 B A AR E WA 5 RN R
WA AR 28 BR UL IR BE 45 S — 3.

BBt VICO~0 m) : M LB Bt V. iZ B bt i DL
Y S IR FURG AL e LR IR E L RGBS F R



3996 HERBLY:  http://www.earth-science.net

B
&
Gl

®3 IXBMBHERTHNEESHESITLILR

Table 3 Comprehensive correlation of Late Cenozoic neotectonic movement in the Jianghan basin
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