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Abstract: The multi—objective geochemical survey in Shiyan—Danjiangkou area of Hubei Province was organized by the Institute
of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences during 2013—2015. It aimed to determine
the geochemical distribution characteristics of elements in the survey area, conduct land resource environmental assessment and

basic geological research, and provide basic data for the sustainable development of national and local economic and social sciences.
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The investigation revealed the accumulation of cadmium in the bottom sediments of Danjiangkou Reservoir and soil along the
Hanjiang River. In order to protect the water source area of Danjiangkou and the water quality and safety of the South - to - North
Water Transfer Project, the characteristics of cadmium content in soil and bottom sediments in different ecological areas of
Danjiangkou reservoir area were systematically studied, and the background value and enrichment coefficient of cadmium content
were calculated, which provided information for reservoir cadmium pollution prevention and ecological restoration. The eco -

geochemical risk assessment of cadmium show that 100% of the water - fluctuating zone soil, 100% Hanjiang bottom sediment,
99.45% deep soil and 92.14% top soil belong to the agricultural land with low risk of cadmium pollution. The proportions of low,
medium, and high - potential ecological risks in reservoir sediment samples account for 15.52%, 20.69%, and 63.79%, respectively.
Based on the analysis of the relationship between the content of cadmium in soil and bottom product and the content of pH, Corg, and
major elements, it is recommended to cut off upstream pollution sources, prevent soil erosion, prevent soil acidification, and carry out

ecological restoration measures to prevent cadmium pollution of bottom sediments in the reservoir area and reduce its ecological risks.

Key words: Cadmium; soil; bottom sediment; ecological geochemical risk; water source of South— to— North water diversion;
Danjiangkou Reservoir; Hubei
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Fig.1 Simplified geological map of the study area

1—Holocene ; 2—Pleistocene ; 3—The Shaping Formation in Neogene ; 4—the Yuhuangding Formation and the Dacangfang Formation in Paleogene;

5—The Sigou Formation in cretaceous ; 6—The Yangjiapao Formation and the zhuangzigou Formation and the fengjiaao Formation and the xijiadian

Formation in cambrian; 7—The Dengying Formation in Sinian; 8—The Doushantuo Formation and the Dengying Formation in Sinian; 9—The

Yaolinghe Formation in Sinian; 10—The Wudangshan Group and the Metavolcaniclastic—sedimentary rock group in mesoproterozoic; 1 1—The

metavolcanic rocks of the Wudangshan Group in mesoproterozoic; 12—The syenite porphyry in Paleozoic; 13—The pyroxenite and the pyroxene
porphyrite in Paleozoic; 14—The gabbro—diabase in mesoproterozoic; 15—Faults
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Fig.2 Cadmium geochemical map of surface soil and sediments
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Table 1 Comparison of the average content of cadmium in the superficial and deep soils of different soil parent materials
and soil types (mg/kg)

R BRI 2SR E RIE Sk By Fd R
VeI 5 IcE L) 0.51(n=29) 0.25(n=>5) EREA KT 0.39(n=72) 0.23(n=20)
VK SRR B2 KA 0.42(n=6) 0.23(n=1) I B AR5 0.35(n=19) 0.13(n=7)
R BALBEEER ( = 5 KE RE 0.35(n=58) 0.21(n=20) REE L 0.28(n=126) 0.18(n=37)
Wb Y RD R I A KA AL 0.25(n=116) 0.18(n=36) Wi B BRI 0.26(n=3) 0.15(n=2)
AR B KL IR A KA 0.25(n=19) 0.15(n=8) BbRIE 0.22(n=200) 0.14(n=62)
PHILES SRS 0.23(n=4) 0.15(n=1) ARSI T 0.22(n=198) 0.14(n=54)
KA AT RBIRE A 0.22(n=375) 0.14(n=111) W n SRR AL
F2 FAIOAKE CditERL F S5
Table 2 Cd geochemical parameters of Danjiangkou Reservoir
TiH FEwde CPE ME O RAME BKE KBEEZE BRAM HUERAE HRE
R 45 182 0.16 0.14 0.05 0.43 0.06 0.37 IER 0.15
RZE 5 619 0.26 0.22 0.08 1.69 0.14 0.53 IER 0.23
T IX 1% 63 0.29 0.27 0.15 0.58 0.08 0.28 IE# 0.29
KPR A 58 0.70 0.83 0.19 1.10 0.25 0.36 HoA 0.83
DU 10 0.25 0.26 0.15 0.34 0.07 0.29 HoA 0.26
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Table 3 Cadmium enrichment factors in the study area
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Fig.3 Box diagram of cadmium enrichment factor of sediment
in Danjiangkou Reservoir

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



1172 Hh %]

b J 20214

FKAPRRNRYBEAEREST R
Table 4 Environmental quality classification of cadmium in
the study area
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Table 5 Heavy metal pollution degree and potential
ecological hazard classification standard
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YER BRI I Bl 25 AR b RoRs B 8 , W e iy
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L, SRR Y b4 & 2 5 pH (H 5
b VBRER ALY AL S R UM G, I Y
YO B4 v pH B W] LA B I A I . K PR SIS FR A 2
W M B 229 R B4R, Hoa AL R ok
Eri i, pH (A 2 PR BE , T 755 Y B 4
R E S o B IR 7K RS B 19 4 15 G B AR AL
W, e B (1) G LT A S5 Ts e WA e m) T
J7 oL, T TS R R (ST AEAE,2012)
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Fig.4 Schematic diagram of cadmium contamination degree classification of the reservoir sediment

JK A U A A KA T RS G B TUAR B K R AR
TR TG AR s (3) ZEBT IR TN L% R
BRAL , Ml e i L AR A A, Wi/ DN 1) AR A A
YL

N

6 %5 B
(D) PHLE KRS AR & E S so H (A

mg/kg) MR EI/IMK IR KRR A 0.83, THTE X
+ 38 0.29, DU 0 0.26, %2 114 0.23,
W28 0.15, ERXRZE LERAET LN,
INER ALY b e e ST

(2) & ERFIE WA, FHLOKES AR
it DR TS SA (AR B0 /N I = 7K 2GR
> PUTRFY) > X L3 > RE L > FEE L
9, WEEHETmIs e, 12 15 HE X LN
TCHRTG Y BRI 15 YRR B K R AR AU TS
R b B RS e, T 2 s g

%2 GB15618—2018 1IR3 i i A FH b+ 35875
P B bR G 1) PR, FHT KRS AR X
i O A XA T A XU A5 T R o 5 A1 XU i
{EL A LA - T V% X 3E 5 100% , DUTT R AL N
100% , TR )2 144 99.45% , % )2 384 92.41%, K

Fo6 FHIOKERSERBRBEESREIEE

Table 6 Cadmium pollution coefficient and potential ecological risk index of Danjiangkou Reservoir

B dm/ME ROE CPIEME ARTSREB% ARG RLE/ % RO A% IRETGGE /%
Ca 073 425 271 6.90 36.20 56.90 0
Eo 2204 12746 8127 15.52 20.69 63.79 0

®7 MRS pHE AR ALY ZEH Pearson 18X REL

Table 7 Pearson correlation coefficients between cadmium and pH, organic matter and oxides

i H pHH Corg SiO, ALO; Fe,0s MgO CaO Na,O K.O
HELECAR=182)  0418" 0273  -0466" -0.177  0.178 04747 0.508" -0436"  -0.187
KELIHECAR=619)  0271"  0431" -0247" -0.156"  0.027 03217 03307 -0360"  -0.106"
WEX EECA(r=63) 0353 0242  -0.547"  0.050 0.300" 0.507"  0.609"  -0.347" -0.039
KEJRAEPCd(n=58) 0401 0376"  -0.719"  0.604" 0.680" 0.707°  0.405"  -0.785" 0.543"
WL Cd(n=10) - 0.385  0.683*  -0.737*  0.447 0.527 0.454 0.376 - 0.424 -0.018

T FORTE0.01 /K R REAMIZE, * F/R1E0.05 KF N BEHRK.
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B 1B X AR FH Ml R T G, I T P W R A
77 i I R I

K FHl Hakanson ¥ 76 A5 25 5 35 48 £0 % K iR
T AT A 25 KBS PR, 75 U 2R 50728 Ak 3 1 7
0.73~4.25 , SF-HI{H Ky 2.71, K75 3L L Al /5 6.90% ,
S5V g LU 36.20% , B 15 G L 7 56.90% 5 45
1o 5 G g AV B A TE 2T YRR LA 2 KT
FAEIE 7 ) K IR 2 30 2 65 m RUFKIX , FEISTE
A 25 UK 6 B0 L7 22.04~127.46 AR T 7 A= 28 K
W LU ) o 15.52% , o AE W R A2 A XU L
20.69% , 1w WA AR 25 XURS: L ] 5 63.79% 5 R 45
GHAY IR, B IE PR D K R R 15 Y T4 %Ak
BAELE,

(3) P K JEA A5 X pH AE S/ 3
KT . )2+ h 6.23, )2 14 6.88, TH % X
580 7.36, FEIX R AW R 7.42, U R N
8.14, K2 HIEHAMMMEHE . HHRKEYH
Mo S H pHH Bk B ALY B LR S
IO 5 K P S B A AT RIOR R 4 g, pH
(B2 PR, T 25 50 R 4 TR AR I = 4
B VA 7K PSRRI 1 1 BTG RS, | 5 2 G A I
TR TS YA S i T A L ARGt 3k FeT i 7K
AR PR N RS R AL T R AR
SEE,

Brigh: AN R TAER R T WAL R R E R
WEH KEFHRFAGTRAIRETENH B e
S HE B4 HIAEREZS M T HEXRFEL
s XFETEAFTREY XA N FHREN,
T — I R R B0 B R
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