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Geochemical characteristics of clay-sized sediments of the Yangtze and Yellow Rivers and their implications for
provenance

Al Lina', HAN Zongzhu', WU Xiao'"?, BI Naishuang'?, WANG Houjie'?

1. College of Marine Geosciences, Key Laboratory of Submarine Geosciences and Prospecting Techniques, MOE, Ocean University of China, Qingdao

266100, China

2. Laboratory of Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China

Abstract: In this paper, the element compositions and the geochemical characteristics of the clay-sized sediments of the Yangtze and Yellow
Rivers estuaries were studied. It is found that the sediments in the Yangtze River is relatively rich in major elements Al, K, Fe, Ti and trace
elements Cr, V, Li, Zn, Ni, Rb, whereas the Yellow River sediments characterized by Ca, Sr and Ba. As far as the rare earth elements are
considered, the sediments from the Yangtze River contain more rare earth elements (REEs) with same fractionation degree comparing to those
from the Yellow River. Chondrite standardized curve of rare earth elements reveals a pattern of LREE enrichment and HREE heavy loss in a
slightly right-wing type. In the standardized distribution model by the upper continental crust, medium REEs are enriched. However, the
negative Ce anomaly and the positive Eu anomaly of the Yellow River sediments are smaller than those in the Yangtze River sediments. The
content of elements in the sediments of the Yangtze River varies greatly. Instead it is relatively concentrated in the Yellow River sediments.
RERs, ZREE, 6Ce of clay-sized sediments are closer to the source rocks and can be used as a geochemical indicator to distinguish the sediments
of the Yangtze River from the sediments of the Yellow River. The geochemical characteristics of clay-sized sediments from the Yangtze and
Yellow Rivers are controlled by lithology, chemical weathering and hydrodynamic sorting in the source area. Chemical weathering caused the
geochemical differentiation of river sediments starting from the source, and the hydrodynamic environment contributed to the differentiation and
separation of minerals of different sizes in the transportation.
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Fig.1 Sampling positions

a. Yellow River estuary, b. Yangtze River estuary.



240 % 5 31

SCTR, A5 AV BT 6 LR G TR R AL 25 R AR B TR 7R 2 X 111

HER AL 2 5 B, P H G G 45 B AR B3 1k (ICP-
MS) Il 7 A rp o T R B, G S R
K5 % 55 3% 7 (ICP-AES ) 1 12 R b Fp 3B 43
JCE MR TR S &, F R EMIRE <1%, M
HICER MR 2 <5%, JE MM PRE2E 2%, X
SIS TE [ AR BT U b b TR A R S Ve T b R
F5E T I3 0 52 A

PR TE 600 °C IR T RIH%E 2 h, PRI — B[]
Je O B RE S AN P R . R B ES BB
FRE I SR M R S5 AR 0.05 g, I A 3R Hh, e
A 1 mL g, ZEA 3 mL &R, L3547 %, it
WA B A NI A 1 h, 585 BCE B T 180 C
M A 48 hy BURHIIR, B A 2R IR, b 5 T
R, A 0.5 mL = AR, EOHTE T R R L,
FH 150 COBimwzs + (@ RIF R, #E 5 H13), %
HEHIRIGE, A S mL ¥ E N 50% B2 1 1 mL
AR, 7 535 7, B 3 3 A e ot 1 L 120 ¢
P12 h, EHEWEWE . KBHIRET, B 2% R,
FHH BE R 2% BGS IR w3 3 & 25 7, IS &
A e #) 50 g, VEM RN . AR5 70 B R FH
TR A 45 B T IR TR 3% X (ICP-MS) il H JE R A 45
F RS TEAL (ICP-AES) A7 I 38, I A0KS B el it v
TURRYIAREE (GSD-09 Fll GSD-11) FlI2s (AR FEA T W 5
FRIE o

2 R 5B

21 FE. RELTEZSERBE

KT 5 8 m & R TR i o R A
T2 1, g5 R FE W, MnO. P,Os 1Y & i A1 3T,
ALO;. K,0, Fe,05. Ti,O By 7 1 £ VI & T 75 9,
MgO. Na,0. CaO 7 i ¥ ] & F K VI, CaO & i 2
Sk, RILUIRYIM TR & 548 5 R 5% ALO;

AP T

DANCTE: o B e o T RN AL/ UK S v
B F 3 2, W YU YA Sr. Ba & & 5 T K VT, Be.
Mo. Sc. Th, U iy & #3238, KILITTRPEY Co. Cu.
Ga, Cs. Pb & & W& /& T3, Cr. V. Li. Zn. Ni fil
Rb 1Y & A KVL S M TR P i 22 58k, HK
TR T, B Li A1 Rb Jo R KASMHAB i &
2 S R B R TR0, BRIVt R
SR X o N1 R B €7 E S =L el

KT 5 o5 ) 26 4k G DAL ) B9 ZREE 43 31 A
243.57 | 226.44 pg/g, SEu 41l K 0.68. 0.66, Ce 41
5170.93,0.97, LREE/HREE, (La/Yb)ycc. (La/Sm)ycc.
(GA/YD) yec Heil, KIL S B TTRY R % . =G+
JGE R4 TR B AR IR, VT OB o0 & S50 AR
S RE S T (R 3)

VT 5 I 2 b T AR ) 1 BRoRE A b v
fEh RNy B o R E4E, EW TR T
(A (B 2B X, o B B Bu f SR, KT LR Y
e oy th Ze s T m AR Y (8] 2a) o b RhisednfE{L
i Eon BB ML e s P TR EE, B
Ce £ 5% Al Bu 1E 5%, KILULERY), B0 TR
1) Ce 11 5 Fl Eu IF 5% 385 TR VLU, KL
DU A C 43 it 42 T B0 P (14 2b)

22 AEKERRYPHLTEN L

PR XA = AR B4 7 80, 8 7K 3 1 B TR 1w
SRz, TRz i B R A R e, o R T IO
Py By AT R AL KV B AR
Je R I AR T A G 1 B A TR R IR, 3 B0 -
JUER I3 A R i A T R AR P AR — 2, (H
KA 8 3 ARG (e, <63 um, <2 pm) AT
TR 2R B0 H R 6] 1Y) REE 4 SRR A . 26 4 R K
T B P 2 R AR ) e S <63 um B9 UTRY)
() REE 4l S 2 80 H AR + 20 #%30, i 5 <2 pm (9

#1 KISHEAHINETRINEETZSE (%)

Table | Major element contents in the clay-sized sediments of the Yangtze and Yellow Rivers (%)

ALO; CaO TFe,04 K,0 MgO MnO Na,O P,05 TiO,
FE 19.61 10.03 8.59 3.38 3.82 0.17 0.41 0.29 0.63

) it A 72 0.52 0.65 0.24 0.08 0.09 0.01 0.02 0.02 0.02
A 5 R A 2.64 6.46 2.76 2.36 2.37 7.40 5.10 6.83 3.43

SFIE 23.50 1.99 9.81 3.62 3.24 0.19 0.37 0.30 0.90

S it A 72 0.50 0.60 0.47 0.13 0.11 0.03 0.04 0.02 0.07
A S R AL 2.11 30.01 4.82 3.61 3.28 17.56 9.54 7.29 7.77
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Table 2 Trace element contents in the clay-sized sediments of the Yangtze and Yellow Rivers (pg/g)
Sr Cr \'% Zn Ba Li Be Sc Co
FE 226.81 10633 140.96 149.13 578.00 76.91 3.48 24.72 23.48
) Pt i 72 8.95 2.42 5.17 6.57 22.83 3.99 0.14 0.71 0.68
AR5 R 3.94 2.27 3.67 4.40 3.95 5.19 3.89 2.86 2.91
FHME 105.72 130.12 178.84 193.58 542.67 105.77 4.18 26.34 27.88
KiT NERITEA 11.09 8.42 9.29 39.34 43.52 3.20 0.17 0.85 2.19
AR5 R 10.49 6.47 5.19 20.32 8.02 3.03 4.16 3.24 7.86
Ni Cu Ga Rb Mo Cs Pb Th U
FHIE 59.19 60.55 27.45 169.60 1.32 15.94 53.82 20.51 2.80
B Pt 22 1.63 4.04 0.75 4.85 0.12 0.45 2.81 0.55 0.11
A5 R 2.76 6.68 2.73 2.86 9.10 2.83 521 2.68 4.05
FHME 70.35 65.57 32.74 218.73 0.95 20.52 60.47 22.22 3.58
KIT Pt 22 4.14 13.79 0.95 261 0.29 0.86 13.30 1.58 0.33
TR R 5.89 21.03 2.90 1.19 30.31 4.18 22.00 7.12 9.16
3 KISHRAFTHETRYHNBELIRREERSH
Table 3 REE contents and parameters in the clay-sized sediments of the Yangtze and Yellow Rivers
SREE/ (ngl/g) LREE/HREE SEu 8Ce (La/Yb) yee (La/Sm) yec (Gd/YD) yee
FHME 226.44 8.76 0.66 0.97 0.90 0.98 1.13
O bRk 2 6.69 0.10 0.01 0.01 0.01 0.01 0.02
AR5 R 2.95 1.09 0.88 0.95 0.57 1.39 1.62
SR 243.57 8.75 0.68 0.93 0.91 0.99 1.12
KIT Arifkdw 2 25.78 0.10 0.01 0.02 0.03 0.02 0.03
A5 R 10.59 1.18 1.08 1.75 3.17 1.74 3.14
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Table 4 REE contents and parameters in different sized sediments from the Yangtze and Yellow Rivers

TREE/ (pg/g) LREE/HREE SEu 8Ce (La/Yb) ycc (La/Sm) yee (Gd/IYD) yoc  Hdl kiR
KiT 4k 170.95 8.43 0.66 0.84 1.17 0.89 1.44 [20]
KA (<63 um) 167.10 8.48 0.67 0.85 1.19 0.89 1.45 [21]
KIT (<2 pm) 243.57 8.75 0.68 0.93 0.99 0.91 1.12 AL
T (SR 139.11 8.15 0.65 0.86 1.04 0.87 1.32 [20]
A (<63 um) 137.76 8.12 0.65 0.86 1.04 0.87 1.31 [21]
B (<2 pm) 226.44 8.76 0.66 0.97 0.98 0.90 1.13 A
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respectively, REE of Yangtze Sediment from [33])
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