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Abstract : [Objective] An increase in iron (Fe) content in marine sediments can stimulate the growth of marine phytoplankton,
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triggering red tide disasters, affecting carbon cycling and global climate change. Different Fe forms in sediments have different
environmental effects, Furthermore, Fe is also an important participant in organic phosphorus (OP) mineralization, reactivation,
transformation and burial in marine sediments. Therefore, understanding the distribution characteristics of Fe forms and their
relationships with phosphorus forms in the surface sediments of the intertidal zone of the Maowei Sea provides a reference for the
prevention and control of eutrophication in bay seawater. [ Methods] A sequential extraction method was used to extract exchangeable
Fe (Fe-1) ,carbonate bound Fe (Fe-2) , Fe-Mn oxide Fe (Fe-3) ,organic bound Fe (Fe-4) ,and residual Fe (Fe-5) from the sediments.
Total Fe (TFe) from the sediments was extracted using the HNO;-HCIO,-HF digestion method. The contents of TFe and various Fe
forms were determined by inductively coupled plasma-mass spectrometry (ICP-MS). Total extraction Fe (2 Fe) was calculated as
the sum of all extraction Fe forms (2 Fe=Fe-1+Fe-2+Fe-34Fe-4+Fe-5). A sequential extraction method was used to extract
exchangeable P (Ex-P),Fe bound P (Fe-P), calcium bound P (Ca-P),and detrital phosphorus (De-P). The contents of total P (TP)
and inorganic P (IP) were measured by high-temperature ashing acid extraction method and direct acid extraction method,
respectively. The difference between TP and IP was used to calculate OP. The salinity of sediment was measured using a salinometer.
Sediment water content was determined by mass difference before and after freeze drying. Grain size composition of bulk samples was
measured using a laser particle size analyzer. The contents of total organic carbon (TOC) and total nitrogen (TN) were analyzed
using a CHNOS elemental analyzer. TN content was measured directly, while TOC content was determined after acid treatment of the
sediments. [Results] 1) The contents of > Fe in surface sediments ranged from 8. 88 to 52. 35 g/kg, with an average of 31. 20 g/kg
and a coefficient of variation of 41. 87%. The 2 Fe contents were higher in the northeast than in the southwest. The average contents
of different Fe forms followed the order of Fe-5>>Fe-3>>Fe-4>>Fe-2>>Fe-1. The contents of Fe-5 and Fe-3 accounted for 64. 11% and
28. 42% of the 2 Fe content, respectively. High values of 2JFe and various Fe forms were located in the estuary area of the Qinjiang
River. 2) Correlation analysis showed that Fe-2 content was significantly negatively correlated with salinity (P<Z0. 05) , while Fe-3,
Fe-5,available Fe (BFe).and > Fe contents were significantly positively correlated with TOC, TN, total extraction P (2JP) and silt
contents (P<C0. 05). Redundancy analysis showed that among the factors affecting the spatial distributions of > Fe and various Fe
forms in the surface sediments, TOC, TN, and 2P had a greater impact, while salinity had a lesser effect. 3) Correlation analysis
showed that Fe-3,Fe-5,BFe, 2JFe contents were significantly positively correlated with Fe-P,De-P,IP,OP,and 2P contents in the
surface sediments (P<C0. 05). The ratios of > Fe/2 P were all higher than 20, with high values located in the estuary areas of the
Maowei Sea. [ Conclusion] In summary, there is significant spatial heterogeneity in the distribution of 2JFe and various Fe forms in
the surface sediments of the intertidal zone in the Maowei Sea. High values were mainly located in the estuary area of the Qinjiang River,
likely due to the deposition of large amounts of pollutants from the Qinjiang River near the estuary,resulting in the accumulation of
Fe in sediments. Fe-5 and Fe-3 were the main Fe forms and controlled the overall 2Fe distributions. Sediment organic matter and
nutrients are important factors regulating the spatial distributions of > Fe and different Fe forms in the surface sediments of the
intertidal zone in the Maowui Sea. Moreover, the significant positive correlations among various forms of Fe and P in the surface
sediments of the intertidal zone in the Maowei Sea suggests that Fe plays a significant role in controlling the release of sedimentary P.
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Fig. 1 Sampling stations in the intertidal zone of the Maowei Sea
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Tab. 1 Classification and extraction methods of iron in sediments
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Fig. 2 Contents of different Fe forms (a) and their percentages in 2 Fe contents (b) in surface sediments of the

intertidal zone of the Maowei Sea
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Fig. 3 Spatial distributions of different Fe form contents (a) and their percentages in 2, Fe contents (b) in surface sediments of

the intertidal zone of the Maowei Sea
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