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Abstract: The presence of geogenic high iodine groundwater in alluvial aquifers in the middle reach of the Yangtze River poses a
serious threat to regional water supply security. Iron minerals and organic matter in aquifer sediments are the main carriers of
lodine, and revealing the control mechanism of climate change on iodine enrichment in aquifers since the Late Pleistocene from the
perspective of regional-geological background and sedimentary evolution is a prerequisite for scientific understanding of the causes
of high iodine groundwater and ensuring water supply security. In this study, Quaternary sediments in the distribution area of high

iodine groundwater in the middle reach of the Yangtze River were collected, and sediment geochemistry was systematically
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characterized to identify the main carriers of iodine enrichment in aquifer sediments and to reveal the controlling mechanisms of
lodine enrichment in aquifers by weathering and deposition pocesses driven by paleoclimatic changes. The results show that the
main iodine speciation in sediments are iron oxide-bounded (I.-,,) and organic matter bounded (I,,,), and the chemical weathering
index CIA and K/Na ratio of sediments are significantly positively correlated with Iy, and I,,,. Amorphous iron oxides (Fe,,,),
clay minerals and organic matter are the main carriers of iodine. Climate changed from cold and arid to warm and humid since the
Late Pleistocene and Holocene, enhanced chemical weathering, which contributed to the formation of more amorphous iron

oxides, and the expansion of lakes after the Holocene led to the co-burial of iodine, organic matter and iron oxides in the lacustrine

sediments. Paleoclimatic changes play an important role in controlling iodine enrichment in the middle Yangtze River aquifer.
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JK U s B 4 A T AR )T R 5, 297 4 000 7
NP fi B 7 1) g kb KK B (PN B 42 45, 2019)
F2 B4 A AE T 5N il 2 ORI T I b X AR OR AR K
VLR TR I T S R BT e B R K A A (R
WK, 20185 % M4, 2022) . [ I, 4 VT A i ] 3
Jor Ao, 2 AR g R kb R KR AR DX R LA T
KELWATHENZ PR ST KZh (4%,
2022; Xue et al., 2022; Zhao et al., 2022). W55 &
& A T ] Pk 7 P R A 23 [E) 43 A 5 AN R D0 A
B8 09 MY Hb S A FEBR R b R K i A B AR S
BCE B MR R e W) B A G B (Donselaar ez al.,
2017) . VL i I AR RLRS £ )ZE R S AL, TR
WMAEYIE 3 2 5 F A BT RS A 23 42 3F % K 2 gk
) S AL 3 T PR A, DA i 4 75 LBl (Gao
etal., 2021;Zhang et al., 2023) , 16 BL A9 DT R IR 15
rh o A R A AR AL B A R RIS SR R L.

MR £ A HLBILE & K2 LAY R iy
JE A, 5 LW sl 0 U8 B X5 Bk (Fe) 4R
(AD) % 4 g B AL W 45 4 (Eusterhues ez al., 2011;
Mikutta ez al., 2014) , LA BF 583 3 A 32 P A
ST UL A BT R i R 0 SR T AE D R
fiff 2 v BUHEL T KR B 35 K SC b 3k Ak & ok #R (L
etal., 2017; Xue et al., 2022). SeAM LAY P i A
BB xsf Al A AR ik 1) 56 R0 g, 70 A3 A 2k R v 493 3

HELFEEMNMAO(Wang ez al., 2021) . JLFY h A
BLJBT R0k 7y ) 25 52 380 by A AR AL R s e, B T
A AR AL S PR BT L BE (R LA B A 2 XA R
AR SC B IR B ), I DA AE AN [R] 08 A4 25 1 T AT 1A
U B 2% 5 0 3 B DR R 5 UL B R0 A 9 38 2o 5 e 70
FRIA I v 04 Tl A 0 3 PRI RE V% 5 4, DA T 52 i i )
T PR R AT BIL S A R i ok R fE AR UTRR W A HIL T Y S
F AR 3 & A B AR (Jansson and Hofmockel,
2020; Amini Tabrizi et al., 2022). FE ¥ T 15 19 < fe
Z AR 5 AL 2 AL PE & S BRE IR R 45 6 8
BRI B T IO T A A A N B Ak 2 X
AR IR 3E T 8y i 56 2 A R T & CR) fe ) 45
AR E 4 (Gabet et al., 2006; Holmkvist ez
al., 2011; Marz et al., 2012). K VL i BcaE X 7E 56
RN RN TR 2 G R 57 B = (TR (73R
(Shen ez al., 2022) , J& WA [6] B9 L AR BR 58, ol UM
A5 AR Bl 1) AT ) e Ak RT AT BIL B ) 38, X6 o
K2 B I B 3 A AR

DR ZH 7 A UL e i e 3 O bR K K BT 9 A
R B e M TR 7K 32 A A AR VT T i A DXORG
T A ERZE 10~20 m AR S K ZE 1K
M 3 fic v T35 1 590 pg/L, B Fe' (i NH,©
& DOC B FFAE , TUAR Y v Bk 1 & E A W 38 it 1
VS it RN BIL BT 1 Gl A ) R A R A Y v i T DX
T M K I Bl Y 3 LK SCHE R Ak 2= o B (RE VL L
25,2021 % UG5, 20225 Xue et al., 2022). 5 EHN
TR 1 55 P ol 78 b S5 vy AL T UK 40 A XA L
VL Hh i S DX Ml BT T S R K SO R AR S T
] A7 76 W 58 2% 5 (Wang ez al., 2021) , i H Fi <
AR R e K 2 e A Y Rl PR U 5 A -
[ = . 58 0L LA VL v it e T v M R K G A XY
S5 00 20 URR W Ry BiF 5% 6 52, 38 ik X Al L T FR A b Bk
A2 AR 1 R G843 B, RO DT AR o UG A7 )



55010 3

B 7 A5 ¢ I ST I LR 7ty A0 A A X R v 9 A X AR K )2 v L R A A 3751

AR 45 718 Ty A A A RV P i T DX ) AR
IR WU SR B AL SF 5T 3 e L T KON
PRI A A AL

1 BT XA

W5 X Ak 5 VLB J5E AL T PR 8 25 b 1 o g
5, FR R VIR DOL i AR AR, 2 TR U 4R e (R Y
VR 22— ALDOF R Y S IR AR 27 m A
IR IR RIS\ i T =N LU 15 T S L U T
[ U AN e 7 N DTN o TR G |
Ta). VLDV DAL 30 #RAHF = XU, A1 Ui 12 16 1
Fem il 2R ERR EEZRHEZN, A ZF
FEL TR BAE 16 CLEY K EE
1 200 mm DL I, J& TR i b X, Ao 2# KAk 20 KL
S XN Hb R K HE TR K B E AR 4G ORI VDO R
S PR R £ R+ R Al D
TR A7 2K .

AT A R XA 2 DU R b R R R A
A KR AR AR G ER MR L T e MG T b
T, M2 H 2 24 A A R B 40~100 m Y T BE T

Z ﬁ. i &
21 Fmig TP N * | 4l
T e
: RIS

i - i
s At e
Sy ¥ /f"\ e | i
2 B G f ;r,,

- A”t:._ ok

112°30'0" 112°40'0" 112°50'0"E

BRI A (Q, d) JEFE 20~120 m Ay H B B G VT I
H(Q,j) JEIE 20~30 m iy L B 4 Vi 41 (Q, s) Al
JEBE 5~25 m B9 & H G S 41 (Q, g) . K VT il HGE
X AL BR WS K B oK 2 R 28 4 (Qug) K4 R
+ W TR R e 2k B K S £ 40 D A8 R 5 FL B R R
TOK)EEEM EERS(Q,s) KR A bR AT,
Jai F e ARG % R S OK s R B S TR, Y
X IR K R IR (Du ez al., 2018).

TP i O XA T DCF IR A e 2%, KT
T ™ IRV B Ak 32 DXRT 3 Ul [0 i, ol o K TRl
SR ALY NI R iAW ||| N8 s - = WU F:
FVTAE U2 A2 ik o™y 2 M R el A v A I b 2 T
AT 1A 22 1 VT H0GHE K VT i S0E XA RS
AR LR IR A S R G, M ME RS, Sh
TEUE N F W (K] 1a). Ho, KRG P BE [ AR
H 5K VT I AR B 7 5 2 B2 T A R B B L
T ST FE G . T2 2 B
I HRKITG 3 2k sGE , RIG BRI
TE P TR I AE 0 R A R LA K B A ) iR
AR ER105 i e S =

TR JE (m)

BT KL iz dGE HW W B LA 5 R PR &
Fig. 1 Location and lithology of the borehole HWW
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Table 1 Main element data of sediments in the borehole HW W
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Fig. 2 Vertical profiles of total iodine and different iodine speciation (a), TOC (b), total Fe and different Fe speciation (c) and
V .Ni contents in the sediments of the HWW borehole (d)
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Fig. 3 Relation between Fe,O,, T and Si/Al, TOC in the sediments
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Fig. 4 Depth distribution of weathering index and characteristic element content in the sediments of the HWW borehole
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Fig. 5 Relation between I/Ti, TOC/Ti, Al/Siand CIA, K/Na, ba in the sediments
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Fig. 6 Relation between Iodine species, Iron species content and weathering index in the sediments of the HWW borehole
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