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Sedimentary facies and environmental evolution of the Yangtze shoal, eastern China Sea shelf since Late
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Abstract: A 80 m long core, i.e. the Core YZ05, taking from the Yangtze shoal at the inner shelf of Eastern China Sea, is carefully studied by
this paper. Although some preliminary results have been published before, it is still necessary to reexamine the interpretation concerning
sedimentary facies and the previous models with the newly acquired information. Based on color, grain size, sedimentary texture and structure,
contact relationship and fossils, the Late Pleistocene and Holocene succession of the core YZ05 can be classified into ten environmentally
significant facies, which include fluvial channel-point bar (F1), overbank (F2), muddy tidal flat (F3), estuary front (F4), tidal sandy ridge (F5),
inter-ridge channel(F6), distributary channel bar (F7), distributary channel (F8), distal delta front (F9) and prodelta (F10). Through the analysis
of facies association and facies sequences, with the support of Sr/Ba ratios, a retrogradational estuary sequence and a progradational detaic
sequence are recognized, which are similar to the post glacial sequences in the Yangtze River delta. AMS"C and OSL dating suggest that the
deposits penetrated by Hole YZ05 are younger than Late Pleistocene. Then the Yangtze Shoal is sourced from the Late Pleistocene deltaic
deposits reworked by tidal current.

Key words: sedimentary facies; ancient delta; ancient estuary; Sr/Ba ratio; the Yangtze shoal
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Fig.1 Map showing underwater topography, regional ocean circulation patterns and core location

The path of main ocean currents is after Liu et al. **!
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JE A Y S AR R 00 )2, DA ROK B 58 + )2 IE IK t
WO T )2, Ja B UL 2 K G IR 02 A 5 R A
WOBE, FJZIEE 10~30 cm, ZDENERKIFEEEATIA 70 cm,
72— MR 8~20 cm, i EP)Z — M 10~30 cm
(&2, B 3) . Zh 2 Mt b 2 4 a] DL R
1 B ACAE P RE R AR AR B (35 23 J2) , (H RS AR B AR
MR B R EILE LR 2, HRSR, &
KB AT B0 B . A0 2 R 2K 9
KAEEZ . WL AR 1~2 mm A9 R 451, =
AR SR, T RE S D AR A T A ) T i
HEAFA Ko R DG 75 T AH B 55 1 A L R e A R H:
T AR AE WA A o AR AR 40 B CAR Y, 5T -3
PREAH Y 25 (8] 5C &, HED F2 SR a0 g i b 3B U0AR, REwT
12 WEA

A8 3(F3): Je BB Ml

F3 i F YZ05 fL 62.2~60.3 m, H1 4K (24 b it
B ORI BOIR B0E BOR B b e 2
(2, B 3) . DU REETITS, 7T W2 K P
JEHL(61.15~61.35 m f AW ) o F AT FLIR S
SEop A, AL B R RS o0 A, Ul BT K
IR 07E ) [51E s  1B  N oR  R A RV AL 7 o e
I LARR R e, DU TP i R r . i Tk
) 35 M 7 B, 52 VP 5 W) it TR U0, PR 2
REVLARSUZ R MU o M4l S R U LA S W 2 1Y
A AL H A I Ry ) b AR B e A o

8 4(F4): 7 DS RTZAR

HBLFE YZ05 FL 60.3~57.4 m, i ¥ — Ay 7 K (4
JELJZ R A 2H A, SR AT B T e 0 € e
T, 59.65~59.6 m Kb UL I M €5 i) 1= G R AT HIL 5T B
(K2, K 3) 0 RWAEATRYZH, 0 1~2 cm JE 1
A I A0 375 B IR Ry 0 B R R o KA U8 )R Z )
0 40 22 DA R B0 A R A 42 f SR 2 1 11 A B )R,
B2 IR ZHCH 30 em(6 J2), AR 12~25 cm
(5)2). F&5 EREATRM)Z 42 il 4 fih ¢ 5%
A FL e DL VR UiF 8 Bl Globigerina bulloid F1 W fili
IR JE Bl Pseudorotalia schroeteriana, Pseudorotalia
yabei, Rosalina bradyi, Hanzawaia convexa, Hanzawaia
mentaensi (IR 416 0 3, Hois 2 T8R4 B ok g
BB I AR AE R

Dalrymple %A T 1 em J& 3 iR 2, IF
AN H 7 VR TR LY, T2 08 T e B 0 AR W 1
PREE, TEAE 5 = A U S -1 = 0 DXCIUE B0 =
We B BV A7 U9, Zhang % IA A TE KT = A i
2 - = AR U DIl JRE (B2 R 5~ 30 em) Y TR 2
PRZE 1 08 B AR R TR IR IR 3 T B iy i e

DU (fluid mud) 7 7798 B9 5 50 bR A (1) ¥ —
HEAWNIEE I Bz, JBERT 1 em™; (2)1%
AU BRI Sh; (3) WA BEHLECA 19 A B
[T, S B EEER (4) AR AR bl fuh 5C 2R

R A g 1 8 o 7 2, JER Y (12~30 em) P78 2 LA
Lo A7 L HU A8 75 04 B0 385 45 ) W F4 J 1 1) 13 2%
FH o Hori 55 76 BUAL K VL = A UG L U1 s — B
e 37 i ok b B Je BT T AR, U BT i R 95%,
NN & T AT S (H TR S MR
F4 Jit 7 K IR AR TR — 2

8 5(F5): B YHH

F5 i T4 L 0~ 12.5 m, i 75 J {0 s 45 4 A Ik
LIRS A A, AR )2 DL R E A% 2 1 e 2
B, A D e o 1A He e 5k, A DL A2 A R BRSPS
H(E 2, 8 5) . Aiwbh s & & R, W Ilse
PR, DA R BB 3 58 B i A sh ) e ik . 9.8~9.9 m
AR AP JZ L 225 S 5 A% (B R 35 mmx25 mmx
10 mm) . A L H 2 A 5 & K 7 i B Globigerina
bulloides, Globigerinoides triloba, VT /& JiS # % 7K 7l
Ammonia beccarii, Ammonia pauciloculata, Elphidium
sp., A N i 4870 Pseudorotalia schroeteriana, Pseudo-
rotalia yabei IR 5 WG . AILRAS WnmFE
AR 70 5 B2, {H 7 R 1Y B 30, JE 2 110 &
12.5 m RS R4 &, 18 75 A7 FL L AZ 20 900 Y 5
SN, TR TR U R, B ST TR A A i 2
fefde T RER A T MRUURRY R R ™ 1) . Bk
1R B W) 52 IR A0 35 MR ( Oliva ispidula( Linnaeus) )
= ¥ B ( Chlamys sp.) . & W ( Cyclinasinensis
(Gmelin) ) . WEZZLSCHE | SO (Meretrix sp.) R4 Wi
(Cyclina sp.), AR | 1T K FZZ IR K 50
YT PR TR A 2 o AR PUIR An b (il W 32 4
JEH) . N ERAA B A A 1 FR A A G DL
FEHE BT 5 TR 3.3 55 LA K il ie A
KNEE), HEM FS Rl i v 46

8 6(F6) : 5 6] E AH (F6)

F6 1 TG FLEY 0~12.5 m, H kS K -1 K
Ky ib 2H i, B2 R B R 30~ 80 em. B D Y B0
Z BIRV--BARPR, R WA I 1), B AR RS
IR, 33X Aol sk R %) J22 B — iR A L D LT
53 4h, E 6.22~6.25 m Fil 8.85~8.90 m LK V-4 Afi
(40 2R B e AR, HEP TR B 2 b, X A A A
A 2 NS A Y R AR, HE— 2B 4R R F6 K H TR
HIE N [F F6 5 v AHAE B, HEN Fo TR
T EEE A

8 7(F7): 53 WIE YD 3



240 % 5 6

RIS HE, &5 UL A7 T3 YZ05 FLUTE ) 51 R 0 B 1 LA A (19 B 55 33 4k 31

F7 07 T 45 L 40.5~51.9 m, H1 3% K 4080 Fil v
W 5t A0 0 AR, TR TR R T 20 em, i K AT A
150 cme Hevp 410 1 420 50 240 100 1 45 75 i 66.6%~
68.0%, B b V35 7 i 28.0%~33.4%, L+ . 4
VEREL 1.97, sy vy (K 2, 8 4) o WLHCRFIIG
A RESCRE 2 B, J5 7 T RE 5 10 0 ) 1] 3T RS A7 S0
(4) . 5 WL se MAEYI i R DL RS B4 A% o A DL
T WR AN 2L U 5%, R W AR A . A L BN
ol 22 A9 J& Fh Pseudorotalia schroeteriana 1 Pseudo-
rotalias yabei, 8 7 I JE [ i HE R, 117 & 5 oo i 3z
TR K R AR 3l W) A6 A Tl B ( Lamprotula sp., 50.3 m
Ab), 2 RETe . IR C A T 47 kaBP(FR 1) o
T8, TR A R LI Ie 2, I F7 0 A E T
DR by 1w ki — 0 o AR S i HROIR I £ BE A
JERIED, BOR KA ARG AR K BT e J2 55 47 A1, HE
W F7 Ay = 1 S50 i Tl T V0 3IUAH

6 8(F8): S W EAH

3V T 30 AH 2 Bl L o3 A e Iz TR S A
A Y53 A TE 53 W T B s AR S A TR 43 T T
(RIS F 5 A8 B A T B TR b ly o ol — 000 = 1 1
JEAH ), ATRRZ R 7K b o3 T8 AH A 0 A T o R
TR s 1] T — 0 (=AU RT AR ), TR Z KT
Sy U A . PR, A SO A 2% DT AR BEORH 119 22 S
LA R IB 1= 2 I 11173 o,V VAR R = A Sl 9
F8a FI F8b, LA K o T IS &R 4 F8c Hl F8d.

F8a 43 #i T4 LAY 42.8~50.8 m, H i & (k5
e Z R H A SUZIRTEH L (K 2, K1 4) . F8a )R

JE£ %385 2 60~ 80 cm, Fieii Y 30 cm, FRJFEAYIT 100 cm,
5 BT R B AR o SR AR R AL LU AR R A
TEAEY 0 Fr, A DL A= ) P sh i 3, 43.6 m WL 5 2 T
Ry AL, K 6 em, F AL 1.5 cm, T 8k P I
(181 2) . F8a 5 Hori 25 78 K VL = A Y- I A3l L v iR
S B — T b 28 A28 (Type b) AR # AH L, J5 35 LA
Wbk &, e AR Y B B2 FRa 5 4 Uil ] 1
VR IURH (F7) AHAY S B, HE00 & T3 Ji Il 3B AH, 1 F8a
R S BRI 2, AL T i R TR LA 1w ety — ], D
=AU T 43 G TR DB, TR 2 R KB A i
A T AEIZ IO ok e BE I B Al i L e
Je A FNYe ik, LA K e 55 3 i il 38 1Y IS PR ARAE, F8a
BT 53 S T B B 50.2 m AR B N
[t 28 JEEAH & #5978 FL I ( Pseudorotalia schroeteriana),
HoAth & b X R K B, ol T B & B9 A fL He i A R
—, BARJE T Moz s Ak, 5 E a3 )
5, ARE /DB N Bl 28 R R ois 3 = A Y0 23 il X
Sl aX — e BT 2 W 5 Y

F8b {3 T4 L 19.5~40.5 m, K €200 0 o 41 b
SR YRR IR, JE 2K B R ARG S, S
AT AR TURR ) 5 45 b e fh, 7R ) | 52 AL
AR AL, SR T R A R (8] 2, [ 4, ] 5) 0 B
b BT A0 () JRE B A T 2 oK 2 RO 9, e o J2 10 )RR T
T IUAHOKR L HOK Z (8] Y52 — 44l
Hy—, ) B ERATRE A, (H 5 em KA BRI BZE
SIS ALY, TR H AL 1~ 2 mm [ [ 23 A Ry
W RE G . AR RFRIE AL (21.2~21.8 m) A 55 19 4=

R 1 YZ05 $HFL AMS “C M FE HE"
Table 1  Accelerator Mass Spectrometry ( AMS) ages of organic sediments and shell samples from the core YZ05

H J3 4% /cal.aBP

BetaSi 3 =405 KRR BE/m AMS CHEH 4F ¢ /aBP AR
Ea 264 H

416391 0.14 698030 7475 7425~7540 %
423299 2.35 770030 8165 8115~8210 5%
59493 6.0 27377 29315 29167~29462 eV
416392 7.17 742030 7905 7825~7940 5%
59494 12.09 30035253 32140 31918~32361 eV
59495 18.08 34210+420 36810 36328~37292 eV
59582 24.08 34474+482 37066 36546~37585 eV
59496 30.11 30364+264 32407 32169~32644 eV AR
416393 35.86 >43500 — — U1
416394 41.15 >43500 — — U1
59230 50.36 >47000 — — [ppeasy
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YA s, 3 f8 B (BD A3k 1~2490 . Bb )2 W
1~2cm J&, KT 5 cm 002 A &R H A 4 2L 1 )2
TR, ik b VDA B 3 I Y 4 Tk A P 3 e

F8b XU - JZ 7T WL, 1 B 8 4 FOE i, i
JZ B R A B A8 TR AR v, 5 ORIV e ] L
e F AN B 36 g ) 90 O R AR A AT G . bR )R
1Hy B JEE B2 DL R b e LU AR HE B A i AR A, b
Jo % e 45 v 1) ) AR B T B e R TR T AR Y, i e
o % 5 550 v 4 ) B AT B /)N B TR D AR Ay -9,
/INFRY T fuf 44 1 (small load structure) JF 5 3 ik , Ji H:
AR FEA TRV 2R 5 om, b IE
XA 3 . F8b 5 Hori 45 78 4 VL = £ Y B FL 5L
PUN Y a S0 2 AR H AL, 3X b 28 R A 2 317
A A B8 = A I I 2% 23 AT G P ol A TR P
F8b U155 Zhang 55 i 7 (K VL =41 U 3 i 36 AH +
SrWE T AR VD PR SR AR B o A R L S T TR
B K ST RYSE LG, I F8b Syl 45
REEN W43 i TE AR . 23.4~23.5 m Z [H] i1 — ¢
[t JZ AT RE M IF DR ULAR, 46 78 F8b UUAR T e IR ity
(e — 0, B = A W T 25 8 7K T T Tl 1 DX

AL G MK IR Globigerina bulloides,
Globigerinoides triloba, Neogloboquadrina dutertrei, it
K Wi B Ammonia beccarii, Elphidium decorum
(0~50m 7K¥R), WEELEAY Pseudorotalia schroeteriana,
Rosalina  bradyi, Hanzawaia boueana, Hanzawaia
mentaensis, LA J¢— 38R BEAZAK J& Bl Nonion commune,
Nonion granosum, Rotalidium annectens W& &, 5 I
A = A7 N BT % PR 1 R W) Y

F8c Fl F8d 5L Pr b il id e Vb # = 7 R 3h 5%
75 2 BT i I8 I A TR AR o F8e 43 A T4
L. 22.0~50.8 m, H JC 45 H Y B AR 75K 8D
BRI AL (] 2, 18] 4, [ 5), 280 Aiab sop i
(AN - 32 55 4 R 69%, M3 A0V 2 & i 27%) , IF
SR CEFYEER 4%), PR EE A 2
m, 5 AT AR TR f= b e ok, DL DL Fe 6 Iy
UL AE YRS H i o B L 0 5T Sk B AR kO
HIEEAEE 1 em, EATHE BITRYIR G 7 —
&, BV AR AT i s HUCORERE, — i<
1 em, JTRUHG B FE, B B ob 45, (HABL AT A4S 00 KA 3k
(BT 8 cm) B9 YRR IS [ B2 4, JE AR I 4= pd i |
1~2 cm Wit %, {1 L HGEGEE /D>, Zhang 45
TEARVE = A N ok BT AR 91 B T U0 H—Fh T
S5 AL Y A0 100 S0 T TTOAR, R DR A% L 8 A ik
A rh oA T E IS TR AR i 2 B TUASER DL, [a)
B S /P, )V R ) A Ay T e A7 B

VD I3 V& B R, 78 gl i AR b 22 e i AR
Yy, W 28 Ve A | Pe R, J5 AR S e e R,
55 A Bl LA Al R B R L. SRR T,
F8c JIE A i AL UKL 10 AR ) iz IR B 1 0, ok A B ke
R TR TR = R A s R D= ST R R TR i i
& AR F8e 1y UL AW Hh IR A K i 1Y A W) 7 JE
(50.63~50.75 m) (& 4) . A fLH X A& M, 42
¥& Nomion glabrum, Nonion granosum, Gyroidina sp.,
Pseudorotalia  schroeteriana, Pseudorotalia yabei,
Hanzawaia boueana, i Z V7 ¥i# J& F, 43 7 AL, HFE
B, A LIRSS IR R, AR e iRz, E s
M MERR, R AR TURR, 55 400 T 3 IS I R
iz SR W5 Y

F8d Y WL F 45 FLHE R 20.0~19.4 m, 15 K (L 56
TR D B, B R A B B AR 2~ 3 mm, K F L
TR BRI 2, 8] 5), 3k S0 KR I B A 1 53 Ui ) 38 JIE 7R
DUBRRAELS . iy T i e sh Je v, BEJS TRk e AR
E 8 IS AR BUPE Y 2, Jmy ¥ 8 ) R AR E ity 35 722
TE AL H, 493 5 1A R Hy 3 &0 70 30 [ 4 3 ¥ 3 TS R
e, B S oS R R B B . IR EEE +
JE AL SR A B B LA Kk B AR B, HEN F8d &
AT TE TR, (B 6).

8 9(F9): i = ff W T AH

FO fi F il 40.5~38.95 m Al 19.4~12.5 m,
B A i D e 2 5 T 2 LAY e ) B2 4H
(A ZE + & 53R 1%, b & 3428 72%,
ARD 2 17%) (& 2, [ 5, Kl 6) . Wi H R
B 2K 90— R 9 1Y 35 R0IR R D ARG 2
i, 5 R AR R S AR g Ak oG &R, R AR
sh. TIRHPIRIE—BIFE 5~12 cm, f)JEH AN
30 cm, JE R Z IR T WL B Je 2 REE, B A H
IR B, R W AR W P Sl A 3, 16 W S PR AR 1Y
P, AR TR S kR E (K 2, 1805), s T

BRELHEIR 16.4 m H1 19.3 m I M Bl ok Ak £7 43
Brfe 7R, A L 2 A A4S R OK IR i Y Globigerina
bulloides, Globigerina falconensis, Globigerinoides
triloba, T & % (0~ 50 m 7K ¥ ) Ammonia beccarii,
Elphidium decorum, W fifi 22 84 Hanzawaia boueana LA
Mo — s 5 BF A Ak B J& ' Bolivina robusta, Nonion
commune, Quinqueloculina lamarckiana, Hanzawaia
boueana, T FLH LG T, I 45%. A
FL 173 B A B I AT BE 8 75 1K B9

FO AT BEIE 1T 987 R IR A28V FH A 3R 5, 7
WGR S 8], S e w45 s B Tk, JE PR TR
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oo}
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[ ani fr i/ L B s tauzmmm [C2] v BRI 25 Hy 2 5
© ol b iy [ v o/ 8 - e R e [ ] A8 0 [0 | A AL o] 32 5

FD:F V& UL TD % WIUTAL; SD RS U1 T B

P 6 B ST T = S R PR S 5 P R A [ e 3 0 s R T AR AR AL A 81
P eh AL F =T SR, K B K 143 (F8a) . 43 Wi 38 V0 LCF7) LA K 43 300 8 RS (F8e) LBL; @O F =M a4 GILI%) , KRB AT
SV T (F8b) , LA K 43 Uit A1 18 IR 8 (F8c I F8A) LA DAL T3 o = A B AT 2%, & H WL A9 e 122 5 0 U8 4L B 14 328 S = A W T %A (FO) WAL
@OL T H = A X8R, 2 )52 AR 2 0T e 2H A1 I = A1 AR (F10) TR
Fig.6 Environmental distribution of the Late Pleistocene superimposed paleo-deltas, showing the constituent elements’
facies groups and successions
(D represents the typical succession in the deltaic plain, which is characterized by subaerial distributary channel deposits (F8a) and distributary channel bar
(F7) as well as distributary channel floor deposits (F8c) ; (2) represents the typical proximal deltaic succession characterized by subaqueous distributary
channel deposits (F8b) and distributary channel floor (F8c and F8d); (3 represents distal deltaic front (F9), characterized by rhythmic thin sand/mud
alternations deposited during tidal influenced periods and fluid muds during storm wave influenced periods; @ represents prodeltaic area,

which is characterized by thick heterolithic muddy deposits (F10).

T R T VS A0 TG )2 BRI 77 V8 )2, T 7E I TR 45 R # 10(F10): GI=FAMAE
WRAE R 3, AP 52 A )2 B X R F10 i F4&5FL 57.4~50.7 m &b, py #HE K €2 85
2 I B IR A A H A M I BT BRAR VT = PRZL AR, BRSPS 2 R 240k 30 cm,

AR S = AP AT 2% AT = MM T FOM Sk 12 ZBEBCR T LR IE)Z, BEN 1~2 cm
FH AR R T = A IR A = A Y0 R Y D e 39 (2, &1 4), JR B W BRI 5 )2 T8 A7 20 A Y
HEZ Z ], SO FO B T 0 s = A1 I T 2% R A5 OAPLEE, K WA HIRE . A LR G A
(El6). WK IR JE i Globigerina bulloides, Globigerinoides
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triloba, Turborotalita quinqueloba, iR K VF U Y JE Fh
Globorotalia sp., N [iti 22 R #5 5Y J& F' Rosaliana bradyi,
DA e — e IR B AR Ak Y JEE A J& Rl Nonion commune,
Nonion glabrum, Gyroidina depressant B 1R & H &
Zhang 55 7E-RK VL = A1 JRUt L 5L T U3 — R
J2 14 S 53 i 325 A 9 22 1) 0 S AR, A K T TR =
U0 B 4 BORLIOAR, JERE R, H v i TR R e T
FUE T IF- 8, J2 BRI 3 5 | U8 V0 7 Ja L AR
e, F10 w8 B DT AR A9 F 45 55 Zhang 45 (19 4E 25
L, B R KR BT T = A BRI .

559 FUVS T 20 AH (F4) AH EG, AR T 2 34 U ot
DURR A B, H F10 A B 26 4 5k 80 i J= W1 2 1
FACFA BB 0 B B4 22, i HOBAE | e R A 2
W] BB R L KRS R B R R T T
R VS T 2%, W ml BB AR A L KR AR TR Y
MR R

32 HASS5HERFT

32.1 FTA-FT B AL 548 A 7

R 4R 350 FERRH 23 7, YZ05 % FL Y T 0 T R I )
G 2o E R SE R TR AT Bi= I va v 1 K@ o NN = M ol -4 1 A< ]
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