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Abstract: Chemical speciation analysis of iron (Fe) is a crucial method for understanding sediment provenance, environmental evolution, and
the biogeochemical cycling of iron in various environments. However, there are limitations in studying iron speciation, especially in sediments
in different grain sizes, which hinders the comprehensive understanding of the iron cycle. In this study, we focused on the surface sediments
from the Changjiang River estuary to East China Sea shelf. We employed a six-step extraction method to obtain the concentrations of total Fe
(Fer), highly reactive Fe (Feyg), poorly reactive Fe (Fepr), and unreactive Fe (Fey) in both bulk sediment samples and their clay fractions.
Results show an order of Feyg > Fepr > Fey in abundance. Fer and Feyy contents in the bulk sample were closely related to the mean grain size
and the concentrations of clay, TOC, and Al, indicating that clay minerals rich in organic matter are prone to enrich Feyr. The Feyr/Fer ratio in
the clay fraction increased by 10% and the Fepp/Fer ratio in the clay fraction decreased by 10% compared to the bulk sample, indicating an

enrichment effect of Feyr on clay minerals. The dynamic estuarine environment controlled the distribution of Fe speciation in sediments, with
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higher Fer and Feyy contents observed in the bulk sediment samples from the turbidity maximum zone of the Changjiang River estuary, which

significantly influenced by grain size. The clay fraction could effectively eliminate the influence of grain size, with Fer and Feyy being heavily

retained in the low-salinity region at the forefront of the turbidity maximum zone, while in the medium to high-salinity offshore areas, the

sources of Fe remained relatively stable, being mainly the mixture of Feyg-rich sediment from the Changjiang River and Feyg-poor sediment

from the shelf. This study revealed that the migration of clay fractions from the watershed to the estuary and shelf might dominate the

distribution and cycling of highly reactivity Fe at the land-sea interface, and provided important insights into the sources and sinks of particulate

Fe in the ocean, geochemical cycling, and their environmental effects.
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Table 1 Fe speciation analyses results of bulk sample and clay fraction of surface sediments in the Changjiang River
estuary and East China Sea
(A= - At it
Fran R 7J/Q7k Feyn Fepr Fey Fer Al Feqn Fepr Fey Fer Al
R e T TR e e FewFer FeyAl TR TR DN ey FemdFer FeyAl
Cl1 121.10° 31.77° 125 2.03 1.03 2.09 515 501 039 1.03 507 101 145 754 12.8  0.67 0.59
2 121.31° 31.61° 185 134 0.80 049 264 591  0.51 045 462 148 084 694 132  0.67 0.53
C3 121.57° 31.40° 8.0 1.10 0.67 042 220 530  0.50 0.41 509 1.73 086 7.69 123  0.66 0.63
(o] 121.75° 31.29° 16.8 1.88 197 0.62 447 950 042 047 325 200 082 607 126 053 0.48
C6 121.95° 31.12° 85 2.07 143 066 416 868  0.50 048 355 1.90 0.84 629 129  0.56 0.49
C6-1 122.04° 31.07° 6.0 2.08 137 079 425 8.68  0.49 049 364 175 073 611 127 059 0.48
C7 122.16° 31.03° 87 237 138 078 453 9.68  0.52 047 340 133 137 611 128  0.56 0.48
cs 122.25° 31.02° 85 1.92 140 059 391 856  0.49 046 381 1.74 078 632 127  0.60 0.50
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Fig.8 Spatial variations of Fer, Feyg, Feyr/Fer, and Fer/Al in both bulk and clay fraction of the surface sediments along the C transect
The mean grain size of sediment is plotted in panel (a) and (b). The dissolved oxygen content (DO) in the bottom water is plotted in panel (c) and (d). The blue
star represents suspended sediment of the Changjiang River, and the red star represents East China Sea shelf sediment. The data source of Fe speciation is
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