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Fig. 1

a. ] PR A DGO TR R X IR, b. 258 R (MW), ¢, KT A 1 (DF)
a. Marine area of Qinnan District, Qinzhou in Guangxi; b. Maowei Sea (MW); c. the estuary of Dafeng River (DF)
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sediments in the estuary of Dafeng River (DF) and Maowei Sea (MW) from Guangxi mangroves
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Fig. 3

Distribution of 5"°C in surface sediments of original samples and after DCB treatment samples in the estuary of Dafeng River (DF)

and Maowei Sea (MW) from Guangxi mangroves
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Fig. 4 Mossbauer spectra of typical surface sediments in the
estuary of Dafeng River (DF) and Maowei Sea (MW) from

Guangxi mangroves
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Fig. 5 Variations in attenuated total reflectance-Fourier
transform infrared (ATR-FTIR) spectra in the 1 800—1 400 cm™'
range for surface sediments in the estuary of Dafeng River (DF)

and Maowei Sea (MW) from Guangxi mangroves before and
after DCB treatment
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The red line represents the original sample, while the black line

represents the sample after DCB treatment. All spectra are

background-corrected
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Fig. 6 Variations in attenuated total reflectance-Fourier
transform infrared (ATR-FTIR) spectra in the 3 000—2 800 cm ™
range for surface sediments in the estuary of Dafeng River (DF)

and Maowei Sea (MW) from Guangxi mangroves before and
after DCB treatment
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The red line represents the original sample, while the black line

represents the sample after DCB treatment. All spectra are

background-corrected
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Table 1 Identification of fluorescent components of Fe-OC in
surface sediments in the estuary of Dafeng River and

Maowei Sea from Guangxi mangroves

#15; Ex. Max./nm Em. Max./nm w5

LT Rl U B )

c1 240 426
c2 295 498 AT Bt 3 )
C3 22071280 302 FA TR R R R
C4 270 486 AT IR Y

W o5 LA K 22.49% + 4.68%. 16.24% + 3.39%.
40.45% + 11.03%. 20.81% + 4.25%., 2 &1 i L3 5
H 37.09% + 3.99%., 19.30% = 2.89%. 14.37% + 8.08%.
29.24% + 2.13%, PIH £ ZGH i l 2E R R (p <
0.05)(&l A3).

4 HE
4.1 TOC.Fe. HIEXf Fe-OC EEHI =N

KT A 1T (1.02% + 0.46%) 536 15 (1.92% +
1.23%) £L R R JZ DU P Y TOC & &t T3 1] 1
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KAT 1 (0.34% + 0.19%) 12 {2 VTR Y . M T H
b 24 T Vi Vi L, 2T B PR X DRI R SR RN R A AR
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Fig. 8 Triangular distribution of surface sediments from
Guangxi mangroves
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Fig. 9 Correlation analysis of various parameters in surface sediments from Guangxi mangroves
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a. The estuary of Dafeng River, b. Maowei Sea. The elliptical part represents Pearson correlation representation, where red indicates positive

correlation, blue indicates negative correlation, and asterisks denote significant correlations (p < 0.05);

the number part represents specific Pearson correlation coefficients
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Table 2 The combination of iron oxides with organic carbon in global typical wetland types [44]

whf eI pHf  filt/% Fe**/(umol-g ") SOC/(mg g ") Fe-bound C/(mg'g ") focrd/% Fe-OC : FeE/RIL 7% ik
SRR WOARETRY - - - - - 215486  40+28  Lalonde’"”
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ST, hE CEEIBH (X)) 65+03 - 804418 442455 78403 17.8+1.3 - Duan%*7
ST hE CEEUBHOEH) 68+02 - 53.6+£214  41.6+29 21+1.1 57427 - Duan%*7
TR, FEENM 74404 - 304+143  140.0+15.0 - 8.6+32 - WangZ°)
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SR, ThiE ZIRIARITHL 48409 17446 - 192+12 1.7+0.7 10.9+5.6 0.7+03 ENTIE
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Table A1 Main physicochemical parameters of the surface sediments in the mangrove in the estuary of Dafeng River
B pHIA H1L5:3/(mS-cm ) i TN& /% TOCE®% #ithils MEbEH%  Bhi% CNEEKRLE
DF-1-A 6.18 8.44 6.90 0.14 1.55 27.68 48.79 23.55 12.9
DF-2-A 8.18 2.95 14.3 0.08 0.77 18.98 33.80 47.23 11.2
DF-3-A 6.64 4.47 4.37 0.08 0.90 17.49 27.63 54.89 13.1
DF-3-B 5.73 3.55 17.1 0.12 1.59 18.93 32.97 48.11 15.5
DF-3-C 6.37 3.57 19.3 0.08 1.14 13.62 25.08 61.31 16.6
DF-4-A 6.59 4.51 14.7 0.07 0.61 19.92 30.25 49.85 10.2
DF-4-B 6.38 3.60 21.3 0.05 0.53 10.11 18.52 71.37 12.4
DF-4-C 6.97 4.41 23.4 0.08 0.89 20.94 35.67 40.84 13.0
DF-5-A 5.92 7.02 3.08 0.12 1.02 27.48 51.57 12.52 9.92
DF-5-B 6.53 8.72 5.55 0.12 1.00 26.68 38.98 34.35 9.72
DF-5-C 6.11 5.56 6.70 0.06 0.52 19.04 29.31 51.65 10.1
DF-6-A 7.55 9.28 22.3 0.16 1.37 28.64 54.85 16.52 9.99
DF-6-B 7.64 8.80 20.7 0.15 1.46 28.59 53.20 18.21 11.4
FH)+£SD  6.67+0.85 5.76 £3.18 13.8+£7.38 0.10+£0.04 1.02+046 21.39+749 3626+12.06 4235+18.98 12.0+2.20
KA FREBAMKKREMRYIZEUSH
Table A2 Main physicochemical parameters of the surface sediments in the mangrove of Maowei Sea
e S pHIH HL5:5%/(mS-cm ) Az TNEE/Y% TOCHE/% FitdbH/%  KBibdit/% W% C/NEEIRE
MW-1-A 531 2.95 3.65 0.23 4.26 17.76 28.14 54.11 21.6
MW-1-B 4.40 2.14 3.65 0.06 1.53 13.19 23.95 62.87 29.8
MW-2-A 2.88 2.23 3.01 0.04 0.56 20.65 35.24 44.12 16.3
MW-2-B 3.90 1.31 3.01 0.06 0.85 8.11 13.05 78.84 16.5
MW-3-A 5.26 1.43 3.07 0.11 1.64 14.34 23.46 62.20 17.4
MW-3-B 4.74 1.22 3.07 0.06 1.10 19.37 34.16 46.48 21.4
MW-4-A 5.24 3.93 11.4 0.17 3.68 19.49 38.47 42.04 253
MW-4-B 6.31 3.53 11.4 0.08 1.68 16.92 29.62 53.45 24.5
MW-5-A 5.16 4.00 20.6 0.07 1.24 19.21 41.37 39.42 20.7
MW-5-B 5.24 5.34 20.6 0.13 2.64 24.55 50.85 24.61 23.7
FY)+SD  4.84+0.94 2.81+1.38 835+£727 0.10+0.06 1.92+1.23 1736 +4.56 31.83+10.63 50.81+15.04 21.7+4.30
FRAI KRUINBOLIRMKERERRYE Fep. Fe-OC, 8°C E5H
Table A3 Parameters such as Fe,, Fe-OC, 8"*C of the surface sediments of mangrove in the estuary of Dafeng River
PGS Fed(mgg!)  Fe-OCHH/%  Fe-OC:FeMERIL  frood%  8"Coud%0  8"Conreoclo  8"Creoc%o  ASPCl%o
DF-1-A 21.6 0.17 0.36 10.7 —23.41 —24.10 -16.36 7.74
DF-2-A 17.9 0.12 0.33 159 -25.22 —25.68 —22.47 3.21
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FEf4iYS  Fep/(mgrg ')  Fe-OCHH/%  Fe-OC : FefE/RIL  fiood% 3" Chun/ %0 85Chonreoc/%o 8 Cre.oc/%o ASC/%o
DF-3-A 9.05 0.11 0.56 12.4 -24.93 —25.30 -17.70 7.60
DF-3-B 12.6 0.27 0.98 16.9 -27.25 —27.73 —24.88 2.85
DF-3-C 112 0.15 0.61 12.9 —26.60 —27.13 -21.25 5.88
DF-4-A 12.8 0.12 0.39 17.6 —24.40 —24.91 —20.68 424
DF-4-B 5.47 0.07 0.64 13.6 —25.66 —26.26 —22.80 3.45
DF-4-C 112 0.14 0.59 16.6 -25.75 —26.13 —24.09 2.05
DF-5-A 16.3 0.15 0.41 17.4 —24.84 —25.16 -22.41 2.75
DF-5-B 9.86 0.22 1.13 24.0 -25.45 —25.97 —22.40 3.57
DF-5-C 9.77 0.11 0.55 21.2 -25.52 —25.76 —24.68 1.08
DF-6-A 14.8 0.21 0.65 15.1 -24.81 —24.48 —26.07 -1.59
DF-6-B 13.6 0.23 0.79 16.6 -25.05 —24.52 —27.46 —-2.94
FH£SD  12.8+4.19 0.16 +0.07 0.61 +0.27 162+3.58 —2530+093 —25.63+1.03 —2256+3.05 3.07+3.03
A4 FEEAMMKRETAYH Fer. Fe-OC, °CESH
Table A4 Parameters such as FeR, Fe-OC, °C of the surface sediments of mangrove in Maowei Sea
FEf4iYS  Fep/(mgg ')  Fe-OCHEHH/%  Fe-OC : FefE/RIL  fiood% 8Cou/%o  8°Chonreoc/%o 8" Cre.oc/%o A3"C/%o
MW-1-A 10.5 0.16 0.73 3.87 - - - -
MW-1-B 6.77 0.06 0.41 3.92 -26.99 -27.41 —25.66 1.75
MW-2-A 5.35 0.07 0.58 12.0 - - - -
MW-2-B 573 0.18 1.43 20.8 -25.89 -26.60 —23.23 3.37
MW-3-A 16.7 0.18 0.50 11.0 - - - -
MW-3-B 14.9 0.15 0.47 13.7 —26.45 -26.75 —24.57 2.18
MW-4-A 15.1 0.18 0.56 4.95 - - - -
MW-4-B 13.0 0.29 1.02 16.9 -26.34 -26.79 2411 2.68
MW-5-A 22.4 0.16 0.33 12.8 - - - -
MW-5-B 23.1 0.24 0.48 9.01 —26.44 -26.38 —27.04 —0.65
FH£SD 1344639 0.17 +0.07 0.65+0.33 1094562 —2642+037 —2678+036 —2492+139 1.87+144

TE: = Fon Il .
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Table A5 Massbauer spectral parameters of iron compounds in surface sediments in the estuary of Dafeng River and Mawei Sea

R RS X L6 /% IS/(mm-s ") QS/(mm-s ") Fe*'/Fe*"
2+
para-Fe 16.20 1.099 % 0.018 2.922 +0.034
DF-1-A para-Fe*" 83.80 0.368 = 0.003 0.642 £ 0.005 0.193
2+
para-Fe 13.85 1.085 + 0.020 2.809 + 0.040
DF-2-A 0.161
para-Fe** 86.15 0.368 = 0.003 0.621 % 0.004
2+
para-Fe 13.53 1.109 + 0.020 2.625 +0.039
DF-3-A para-Fe** 86.47 0350 + 0.002 0.627 +0.003 0.156
F 2+
- para-Fe” 13.19 1.062 % 0.022 2.534 4 0.044 o152
para-Fe 86.81 0.358 % 0.003 0.625 = 0.005
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Fig. A1 Mdssbauer spectra of surface sediments in the Maowei Sea and the Dafeng River estuary
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The preservation of organic carbon by active iron oxides in surface
sediments from Guangxi mangroves

Xiang Zhiyuan, Zhang Fenfen, WeiJine, Du Jinzhou

(State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China)

Abstract: Iron oxides play a significant role in the global soil (sediment) organic carbon (OC) storage. Mangrove
wetlands, receiving both terrestrial and marine inputs, provide a unique habitat for the preservation of organic car-
bon by reactive iron oxides (Fey). However, the impact of Fe, in the surface sediments of mangroves on the preser-
vation process of OC, as well as the selectivity of Fey towards different OC components, is still unclear. The sur-
face sediments in the present work was collected in the natural mangrove areas around the estuaries of the Dafeng
River and Maowei Sea in Guangxi, which are highly influenced by tides and rivers. The research was focused on the
changes in the content and composition of iron-bound organic carbon (Fe-OC) in sediments. The results indicated
that the average content of Fe-OC in surface sediments in the estuaries of Dafeng River and Maowei Sea was 0.16%
+0.07% and 0.17% =+ 0.07%, respectively. These values represented 16.2 + 5.04% and 10.9 + 5.63% of the total or-
ganic carbon (TOC) content in the respective sediments, which were primarily preserved through adsorption. Fur-
thermore, the preservation of OC by Fe, was influenced by the sediment particle size, the content and form of Fe,
and the source and composition of TOC. TOC, Fe; and Fe-OC were mainly distributed in the smaller grain size sedi-
ment fractions. The predominant form of iron in surface sediments was Fe’*, accounting for 87.42% of the total
iron, and was relatively higher in high salinity sediments. Fe, selectively preserved OC with higher 8"°C (stable car-
bon isotope natural abundance) and aromatic OC. Compared with the Maowei Sea, the proportion of protein-like
fluorescent components in Fe-OC of surface sediments from the Dafeng River estuary was higher and the propor-
tion of protein-like fluorescent components increased as the molar ratio of Fe-OC : Fe increased. This study helps
to clarify the selective preservation mechanism of OC by Fe, in mangrove surface sediments in Guangxi, and deep-

en our understanding of the preservation process of OC in land-sea interface sediments.

Key words: mangroves; sediments; iron-bound organic carbon; stable carbon isotope
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