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Characteristics and sources of organic matter in sediments of the Pearl River
Estuary: Carbon storage implications
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Abstract: Estuarine sediment, as an important carrier of terrestrial and marine ecosystems, is one of the main forms of organic
matter occurrence. In this study, we analyzed total organic carbon (TOC) concentration, total nitrogen (TN) concentration,
soluble organic matter excitation emission matrix spectroscopy (EEMs), spatial differences and influencing factors in different
areas. Carbon stable isotope (6'°C) was applied to estimate the contribution of sediment organic matter (SOM) in different
regions of the Pearl River Estuary (PRE). The results are as follows. (1) Spatial variations of TOC and TN concentrations are

similar. The concentrations of SOM in the inner estuary and mixed areas are significantly higher than those in the estuary
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mouth. Principal component analysis results show that SOM concentrations in the inner estuary and the mixed area are mainly
affected by river flow input, and those in the estuary mouth, by ferric iron. (2) MixSIAR results show that SOM in the inner
estuary and the mixed zone is still mainly from terrestrial sources, and that in the estuary mouth is primarily from marine
sources. (3) Newly produced organic matter in the sediments, which can be quickly utilized, is highly enriched in the PRE.
Terrestrial input induced the higher humification degree of SOM in the inner estuary and mixed areas, which is conducive to
organic carbon storage processes. In contrast, low storage capability was implicated in the estuary mouth, due to the influence
of marine sources and iron oxide-organic matter complex. This makes it unfavorable for the storage of organic carbon in the
PRE. This study provides a supplementary reference for further understanding the biogeochemical process of SOM and carbon
storage in estuaries.
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Fig. 1 Zone-based sediment sampling sites in the PRE
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Tab. 1 Environmental parameters of sediment and bottom water in the PRE
/m Mz/® 1% 1% Eh/mV 1%o DO/(mg-L™Y)
s1 14.0 7.1 62.0 29.7 -167 20.4 6.92
s2 120 120 75 72 635 655 356 323 -230 -181 158 21.1  4.86 7.03
S3 7.8 5.7 7.3 67 673 637 321 282 -233 -109 87 244 715 7.52
S6 4.0 4.4 7.2 75 649 630 324 364 -203 -158 9.8 19.8  4.10 8.19
9.2+4.1 7.240.3 64.0+1.8 32.0+2.9 -188+44 17.646.0 6.54+1.48
S4 45 144 68 74 515 647 331 344 -155 181 199 303  7.90 7.62
S5 7.0 9.0 7.4 69 570 594 378 313 -126 -165 162 282  3.80 7.59
s7 6.6 6.9 5.8 6.7 457 642 220 281 -155 -188 268 309 5.70 7.81
S8 6.9 6.9 6.0 6.4 480 581 247 265 -158 -142 293  31.8  7.29 7.68
S9 5.4 55 7.1 72 654 636 317 336 -170 -140 162 26,6  5.30 7.93
S10 135 150 6.4 62 616 603 249 238 -240 -145 322 321 584 7.28
S11 7.4 6.5 6.8 70 660 671 276 297 -195 -170 304 267  5.70 8.07
S12 8.4 6.3 6.7 6.4 638 675 274 234 -190 -131 315 269  6.80 7.45
8.1+3.2 6.7+0.5 60.2+6.7 28.7+4.6 —165+29 27.345.3 6.86+1.23
S13 230 300 58 55 457 415 240 220 -188 -145 339 324  4.40 7.25
S14 270 246 6.9 70 682 677 274 276 -130 -172 340 323 550 7.30
S15 294 235 63 59 597 542 236 225 -121 -125 340 322 560 7.24
S16 296 290 59 49 557 374 230 170 -177 -132 339 324 570 7.06
S17 325 330 5.1 56 393 463 182 220 -134 -119 340 334 580 6.90
S18 380 400 6.7 70 681 69.4 252 284 -144 -107 343 334 560 6.90
S19 418 410 6.2 58 587 565 229 209 -116 -121 344 336 5098 6.76
S20 370 330 5.4 45 501 355 210 152 -180 -179 344 339  6.22 6.77
32.1%6.1 5.9+0.7 53.4+11.6 22.6+8.7 —143+27 33.5+0.8 5.86+0.84
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Fig. 2 Spatial distributions of TOC, TN and OC/TN in sediment of the PRE
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Fig. 4 Spatial distributions of SDOM fluorescence components in the PRE
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Tab. 3 Fluorescence intensity and spectral parameters of SDOM in the PRE

A 135.9+35.6° 98.3+14.8" 73.7£17.7°
C 139.9+21.9° 86.3+12.4° 68.9+16.2°
M 234.7425.7° 152.9+21.5° 128.6+26.9"
B 14.1+2.6 11.7+1.8 12.2+2.8
T 49.244.7° 37.543.3° 34.548.4°
A 113.2+20.5° 80.0+19.7° 64.3+26.4°
C 90.2+15.9° 60.0+16.7° 50.6+21.2°
M 155.8+15.3° 104.5+27.9° 94,0+35.8"
B 25.6+14.1 21.448.9 14.64.0
T 49.3+14.6 39.9+7.6 37.5+11.1
Fl 2.14+0.07° 2.24+0.07° 2.40+0.07°
Bia 0.79+0.02° 0.87+0.04° 1.15+0.04°
BIX 0.84+0.11° 0.94+0.05" 1.29+0.05°
HIX 0.66+0.05° 0.62+0.03%® 0.58+0.07"
Fl 2.22+0.08° 2.3040.10% 2.390.08"
Ba 0.86+0.05° 0.87+0.06* 1.030.10°
BIX 0.93+0.07° 0.94+0.07° 1.13+0.11°
HIX 0.60+0.07 0.54+0.05 0.52+0.06
(P < 0.05)

F4 BIOMARY F® . MEMAHRRENBEM TOC X
Tab. 4 Correlations of sediment Fe** with SDOM fluorescence intensity and TOC in the PRE

Fe* A C M B T TOC
Fe* 1
A -0.505" 1
C -0.471" -0.987" 1
M —0.460" 0.973" 0.996™ 1
B -0.012 0.119 0.142 0.147 1
T -0.361 0.831" 0.850" 0.864" 0.459" 1
TOC -0.224 0.701" 0.687" 0.685" 0.128 0.627" 1
Fe®' 1
A -0.475" 1
c -0.489" 0.986™ 1
M -0.431 0.970" 0.974™ 1
B -0.593" 0.400 0.427 0.465" 1
T -0.578™ 0.715" 0.720" 0.760" 0.743" 1
TOC -0.734" 0.616™ 0.602" 0.539" 0.450" 0.505" 1
© 005 () 7001 ()
( 6), 9x10°m*(Peng et al, 2017),

(Wang et al, 2017; , 2021),
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(Barral et al, 1998; Shields et al, 2016;

2017) , Fe*
(ANOVA P<0.05),
Fe2* Fe3* ’
: Fe? :
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al, 2012; Riedel et al, 2013), -
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(2017)
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3.3
SDOM
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: SDOM ,
, SDOM
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_— (Han et al, 2021)
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2021)
) (2019)
, : SDOM
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