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We sampled the surface sediments of the East China Sea shelf (ECSS) in spring and autumn, 2014, and analyzed
the biogenic element concentrations and stable carbon (8'3C) and nitrogen (8'°N) isotopic compositions to study
the distribution and seasonal variations of sedimentary organic matter (OM). The average concentrations of
TOC, TN and OP in autumn decreased obviously compared with those in spring. The increase of §'°N values in
autumn indicated the priority utilization of '*N by bacterial decomposition activity. The values of 8'C were

used to trace organic matter sources. The estimated percentages for terrestrial OM were in the range of 0-34.6%.
They generally decreased seaward in nearshore areas, indicating the decrease of terrigenous influence. There
was an obvious tongue-shaped region with relatively low percentages of terrestrial OM (< 12%) in the northern
part of the ECSS, which may be a reflection of the intrusion pathway of the outer seawater.

1. Introduction

Coastal sediments receive organic matter from different sources,
including autochthonous inputs of phytoplankton primary productivity,
and allochthonous inputs such as terrigenous, river runoff, and an-
thropogenic sources (Graham et al., 2001; Lamb et al., 2006). Since
organic carbon and nitrogen stable isotope ratios (§'°C and §'°N) and
C/N elemental ratios of surface sediments from different sources gen-
erally have different values, data can be used to identify the organic
matter provenance in coastal marine environments (Vo3 and Struck,
1997; Ruiz-Fuiz-Ferndndez et al., 2002; Kubo and Kanda, 2017; Sanil
Kumar et al., 2017; Yu and Zhang, 2017). For instance, high §'°N va-
lues of 10-14%o0 may characterize recent river borne particulates (Vo3
and Struck, 1997), low 8'3C values of —27.94 to —26.05%0 may in-
dicate terrestrial inputs from higher plants (Sanil Kumar et al., 2017)
and C/N ratios of 15.13-29.69 may signal a combined input of both
autochthonous and terrestrial organic matter sources (Sanil Kumar
et al., 2017).

However, values of 8'3C, 8!°N and C/N ratios in surface sediments

may have seasonal variations due to the influence of primary produc-
tion or organic matter degradation (Vof} and Struck, 1997; Kubo and
Kanda, 2017). For example, high winter nutrient concentrations, to-
gether with short residence time of water masses in spring, could result
in a large fractionation of nitrate during uptake and hence low '°N in
the phytoplankton (Mariotti et al., 1984; Montoya et al., 1990). The
settlement of the phytoplankton may then result in seasonal variations
of 8!°N in the surface sediments. It was reported that seasonal changes
in the isotope signal are evident in the surface sediments of the Po-
meranian Bight, southern Baltic Sea (Vo3 and Struck, 1997). Microbial
processes can additionally increase '°N in particles through degradation
(Owens, 1985; Cifuentes et al., 1988). For C/N ratios, post-depositional
changes could occur, which would result in the inaccuracy of source
identification (Meyers, 1994). The §'3C values usually increased with
increasing productivity (Hodell and Schelske, 1998; Kang et al., 2017).
These characteristics of 8'°C, §'°N and C/N may limit their use in the
identification of the organic matter provenance (Thornton and
MacManus, 1994; Vof3 and Struck, 1997).

The dispersal of the Changjiang (Yangtze River)-derived and
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marine-derived sediments in the East China Sea shelf (ECSS), China, is
largely affected by the seasonal hydrodynamics (Li et al., 2014a). The
discharge of the Changjiang is highly seasonal with its peak in summer
and 75% of the river runoff occurring during the flood/rainy season
between May and October (Rabouille et al., 2008). The Kuroshio Cur-
rent, which has profound effect on the eco-environment of the East
China Sea shelf, generally moves away from the shelf in summer and
moves close to and sometimes onto the northern shelf of Taiwan (Tang
et al.,, 2000). Previous studies have shown that terrestrial organic
matter (OM) is a critical component of sedimentary OM with its per-
centages ranging from 5% to 57% in the mud regions of the Changjiang
Estuary and the adjacent ECSS (Zhang et al., 2007; Xing et al., 2011; Hu
et al.,, 2012; X. Li et al., 2012; Li et al., 2014a). Furthermore, these
studies also provide valuable insights regarding the spatial variations,
abundance, age as well as burial of sedimentary OM in this dynamic
environment. In summary, the valuable insights mainly included the
following contents: terrestrial organic matter accounted for an in-
creasing fraction of sedimentary OM seaward in the Changjiang Estuary
(Zhang et al., 2007; Xing et al., 2011; Hu et al., 2012; X. Li et al., 2012;
Li et al., 2014a); winter wind/wave energy and hydrodynamic sorting
had a substantial effect on sediment OM redistribution in the inner shelf
of the East China Sea (X. Li et al., 2012); the increasing input of
freshwater plankton and eutrophication were important driving forces
for carbon cycling in the Changjiang Estuary and its adjacent regions (Li
et al., 2014a). However, the sources, distribution and seasonal varia-
tions of sedimentary OM in the ECSS remain poorly explored. This
paper presented data on §'3C, 8'°N, total organic carbon (TOC), total
nitrogen (TN) and related parameters for the surface sediments in the
ECSS in spring and autumn and the sources and decay of sedimentary
organic matter in this area were also discussed.

2. Materials and methods
2.1. Study area and sample collection

The ECSS, with moderately high primary production (Gong et al.,
2003), is bordered by Chinese mainland on the western side (Fig. 1). It
is a dynamic area with tremendous riverine inputs and intense current
activities (Fig. 1). The Changjiang is the third largest river in the world
in the length and runoff. It is also a major source of materials to the
ECSS (Fig. 1; Wu et al., 2004; X. Li et al., 2012). The substantial
freshwater input from the Changjiang forms the strong Changjiang
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Diluted Water (CDW) (Fig. 1). The Zhejiang-Fujian Coastal Current
(ZFCC) flows northward in summer and southward in winter (Su, 2005;
Fig. 1). The Taiwan Warm Current (TWC) perennially flows northward
(Su, 2005; Fig. 1). The main stream of the KC flows northeastward
along the ECSS break (Fig. 1).

The sampling of this research was carried out in May 22-June 11
(spring) and October 18-November 30 (autumn), 2014 on board R/V
Science I. The study area extends approximately from the east of
Zhoushan Archipelago to the north of the Taiwan Strait with water
depths generally < 100m (Fig. 1). The top ~2cm sediments were
gathered with a plastic spatula from the center part of the sampler and
were kept in pre-cleaned polyethylene bags. One sample was collected
from each station (30 stations in spring and 29 stations in autumn) for
the analysis of grain size, TOC, TN and stable carbon and nitrogen
isotopic compositions. All the collected samples were immediately
frozen until further analysis.

2.2. Analytical methods

Grain size analysis was carried out by means of a Malvern
Mastersizer 2000 laser diffractometer after the removal of the inorganic
carbonates using 10% (v/v) HCI and the organic matter using 30% (v/
v) H,0, (Folk, 1974). The percentages of the following 3 groups of
grain sizes were determined: < 4 ym (clay), 4-63 um (silt), and > 63
um (sand). 20% of the collected samples were analyzed in replicate and
the relative error was < 3%.

A total of 71 freeze-dried samples (20% of the collected samples
were analyzed in duplicate) were homogenized, thoroughly ground and
sieved through a 200 mesh screen. About 200 and 50 mg of each freeze-
dried, homogenized and ground sample were analyzed for TN and 8'°N,
respectively. About 2 g of each freeze-dried, homogenized and ground
sample was weighed and loaded into a 15 ml tube, treated with 1 M HCl
to remove carbonates, and freeze-dried, thoroughly ground again for
the analysis of TOC and §'°C. Concentrations of TN and TOC were
determined with an Elementar vario MACRO cube CHNS analyzer.
Sulphanilamide was used as the standard reference material and the
precision was 0.02% for TOC and 0.005% for TN. 8'3C and §'°N values
were obtained using the isotope ratio mass spectrometer (Thermo, MAT
253). 8'3C was given as %o-deviation from the isotope composition of
the PDB (Pee Dee Belemnite) standard. §!'°N was given as %o-deviation
from the nitrogen isotope composition of atmospheric air. The precision
was + 0.2%o for 8'3C and # 0.4%0 for §'N. All the laboratory
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Fig. 1. Locations of sampling sites in the East China Sea shelf. + indicates the locations of sediment samples collected in both spring and autumn; A indicates the locations of sediment
samples collected only in spring; @ indicates the locations of sediments samples collected only in autumn. CDW, ZFCC, TWC and KC represent the Changjiang Diluted Water, the Zhejiang-

Fujian Coastal Current, the Taiwan Warm Current and the Kuroshio Current, respectively.
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Fig. 2. Spatial variations of clay, silt and sand fractions of the surface sediments in the East China Sea shelf in spring and autumn.

equipment was pre-cleaned by soaking in 10% HCI (v/v) for at least
2 days, followed by soaking and rinsing with de-ionized water. The
determination of organic phosphorus (OP) and related results have
been given in detail in the study of Zhou et al. (2016).

2.3. Data treatment and analysis

Pearson's correlation coefficient was used to test the correlation
between variables. A linear regression analysis was conducted to relate
TOC and TN. One-way ANOVA was used to determine the differences of
the parameters between two seasons. The above-mentioned analyses
were performed using the SPSS statistical package version 19.0 (SPSS
Inc.).

3. Results and discussion
3.1. Bulk properties of surface sediments

The grain size compositions of the surface sediments in the ECSS are
presented in Fig. 2. A more detailed description of the grain size
characteristics in the study area has been provided by Zhou et al.
(2016). Briefly, in both seasons, fine-grained sediments (silt and clay)
dominated the inner shelf of the ECSS and coarse-grained sediments
(sand) dominated the outer shelf of the ECSS (Fig. 2). The percent of the
sand fraction showed obvious seasonal variations, with its average
value in autumn 19% higher than that in spring.

In spring, the concentrations of TOC in the surface sediments of the
ECSS ranged from 0.15% to 0.75% with a mean of 0.54%; in autumn,
they ranged from 0.17% to 0.75% with a mean of 0.43% (Fig. 3a and b).
The average TOC concentration in spring was 26% higher than that in
autumn. The spatial patterns of TOC in the surface sediments of the

ECSS in spring and autumn were similar to some extent, with relatively
high values in the nearshore areas (Fig. 3a and b). In both seasons, the
proportions of TOC were positively correlated with %silt
(0.01 < P < 0.05) and %clay (0.01 < P < 0.05) distribution, and
negatively correlated with %sand distribution (0.001 < P < 0.01). In
spring, the concentrations of TN ranged from 0.022% to 0.151% with a
mean of 0.096%; in autumn, they ranged from 0.027% to 0.137% with
a mean of 0.077% (Fig. 3c and d). The average concentration of TN in
spring was 19% higher than that in autumn. Like the spatial distribu-
tion of TOC, relatively high concentrations of TN were found in the
nearshore areas of the ECSS in both seasons (Fig. 3c and d). A sig-
nificant linear relationship existed between TOC and TN in both spring
and autumn (Fig. 4), and their intercepts in both seasons were near zero
(0.0069% in spring and —0.0011% in autumn; Fig. 4), indicating that
TN was predominantly of organic origin (Gofi et al., 2003). The dif-
ference in the concentrations of TOC and TN between spring and au-
tumn suggested that labile organic matter was being decomposed
during the investigation period (Andrews et al., 1998).

3.2. 83¢, 8'°N and TOC/TN

Fig. 5 shows the spatial patterns of 8'3C and §'°N in the surface
sediments of the ECSS in spring and autumn. In spring, the values of
8'3C ranged from —22.08%o to —19.99%o with a mean of —21.35%o;
in autumn, they ranged from —21.97%o to —20.10%o with a mean of
— 21.00%o. Overall, in both seasons, locations near the coast have more
negative 8'°C values, and the 8'3C values increased with distance far-
ther offshore (Fig. 5a and b). In spring, the values of §'°N ranged from
3.67%o to 6.28%o with a mean of 4.60%o; in autumn, the values of 8'°N
ranged from 4.60%o to 6.13%o0 with a mean of 5.32%o. The average
value of 8'°N in autumn was 15% higher than that in spring, which
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Fig. 3. Spatial distributions of TOC and TN in the surface sediments of the East China Sea shelf in spring and autumn.

presented obvious seasonal variations. In both seasons, relatively high
8'°N values were found in the offshore areas of the northern part of the
ECSS (Fig. 5 ¢ and d).

Fig. 6 shows the spatial distributions of TOC/TN molar ratios in
both seasons. In the whole study area, TOC/TN ratios ranged from 4.69
to 9.12 with a mean of 6.74 in spring and from 4.78 to 8.89 with a mean
of 6.73 in autumn. The average values of TOC/TN ratios in both seasons
were rather similar. Even in the northern part of the study area, where
the average concentrations of both TOC and TN in spring were ob-
viously lower than those in autumn, the average TOC/TN ratios in
different seasons were still rather similar (spring: 6.52, autumn: 6.54;
n = 16). This indicated that the decrease of TOC during the

a
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investigation period was proportional to that of TN.

3.3. Environmental indications of 8'°C, 8"°N and elemental ratios

The average 8'3C values of terrigenous C3 and C4 plant are —27%o
(range: —33%o to —22%o) and —13%o (range: —16%o to —9%o), re-
spectively (Pancost and Boot, 2004; Table 1). The 8'3C values of marine
organic matter range from —22%o to —18%o (Cifuentes and Eldridge,
1998; Table 1). Hu et al. (2012) reported that the terrigenous organic
matter in the surface sediments of the Changjiang Estuary and its ad-
jacent sea were mostly of terrigenous C3 plant, and the proportion of
terrigenous C4 plant was probably rather small. Therefore, based on the

b
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Fig. 4. Relationships of TOC versus TN for the surface sediments from the East China Sea shelf in spring (a) and autumn (b).
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Fig. 5. Distributions of 8'C and 8'°N values in the surface sediments of the East China Sea shelf in spring and autumn.

values and distribution patterns of 8'°C obtained in this study, we could
conclude that the organic matter in the surface sediments of the ECSS
was predominantly marine autogenic and that the nearshore areas of
the ECSS were influenced by terrigenous input to some extent (Table 1;
Fig. 5a and b). The values of §'°N for marine phytoplankton typically
range from 4%o to10%o with a mean value of 6%o, while the values of
85N for terrigenous organic matter range from —10%o to 10%o with a
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mean of 2%o (Dean et al., 1986; Table 1). The values of §'°N for the
surface sediments of the ECSS were generally within the range of §'°N
values for marine phytoplankton and terrigenous organic matter
(Table 1). The ratios of TOC/TN for newly produced marine autogenic
organic matter and terrigenous organic matter were 4-9 and > 12,
respectively (Meyers, 1994). The ratios of TOC/TN in the surface se-
diments of the ECSS were comparable with the values of newly
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Fig. 6. Distributions of TOC/TN ratios in the surface sediments of the East China Sea shelf in spring and autumn.
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Table 1

Marine Pollution Bulletin 129 (2018) 163-171

Comparison of 813C, 8'°N and TOC/TN ratios in the sediments of the East China Sea shelf with related data.

Location Sampling time 813C (%o0) 85N (%o0) TOC/TN Reference
East China Sea shelf May to Jun., 2014 Range —22.08 to —19.99 3.67-6.28 4.69-9.12 This study
Mean —21.35 4.60 6.74
Oct. to Nov., 2014 Range —21.97 to —20.10 4.60-6.13 4.78-8.89 This study
Mean —21.00 5.32 6.73
Coastal areas of the East China Sea Jun., 2010 Range —21.8to —20.7 na na Cao et al. (2017)
Apr., 2006 Range —22.7 to —20.6 na na Zhang et al. (2017)
Sishili Bay Nov., 2008 Range —22.7to —21.6 5.4-6.5 7.9-10.1 Liu et al. (2012)
Bohai Bay 2006 Range —-23.9to —21.7 na 3.3-7.7 Hu et al. (2009)
Changjiang Estuary na Range —29.8 to —23.7 1.0-7.8 na Liu et al. (2004)
Changjiang Estuary and adjacent sea 2006-2007 Range —23.8to —20.7 na na Yang et al. (2015)
Jul. to Aug., 2011 Range —23.6 to —20.4 na 6.4-7.9 Li et al. (2014a)
Mean —22.5 na 7.1
Pearl River estuary Mar., 2005 Range na na 8.50-15.32 Zhang et al. (2010)
Mean —24.3 na na
Range —25.19 to —23.33 3.73-6.57 8.1-17.2 Zhang et al. (2009)
Marine organic matter Range —22to —18 4-10 na Gearing (1988)
Cifuentes and Eldridge (1998)
Mean na 6 na
Terrestrial organic matter Range na —10 to 10 na Gearing (1988)
Mean na 2 na
Newly produced marine organic matter Range na na 4-9 Meyers (1994)
Newly produced terrestrial organic matter Range na na >12 Meyers (1994)
Terrigenous C3 plant Range —33to —22 na na Pancost and Boot (2004)
Mean -27 na na O'leary (1988)
Terrigenous C4 plant Range —16to —9 na na Pancost and Boot (2004)
Mean -13 na na
Marine algae Range —22to —20 na na O'leary (1988)

na: not available.

produced marine autogenic organic matter (Table 1), indicating that
the organic matter in the surface sediments of the study area was
mainly of marine autogenic origin.

Table 1 also shows the values of 8'3C, 8'°N and TOC/TN obtained in
other studies. Generally, the observed 8§'3C values in this study were
comparable to those found in the coastal areas of the East China Sea and
the Sishili Bay, but higher than those of the Changjiang Estuary and the
Pearl River Estuary. This indicated that the terrestrial influence on the
ECSS was comparable with that on the Sishili Bay, but was weaker than
that on the Changjiang Estuary and the Pearl River Estuary. Terrestrial
OM primarily restricted within the estuary contributed much to that
phenomenon (Hu et al., 2012). The §'°N values and TOC/TN ratios in
this study generally had wider ranges compared with those found in
other areas shown in Table 1, which may be due to the larger study area
of this study.

Elemental ratios of sedimentary organic matter can be used to
evaluate nutrient enrichment situation (Ruiz-Ferndndez et al., 2002). In
spring, TOC:OP and TN:OP ratios found in the surface sediments of the
ECSS ranged from 52 to 205 (mean: 147) and from 7 to 33 (mean: 22),
respectively; in autumn, they ranged from 52 to 238 (mean: 153) and
from 7 to 35 (mean: 23), respectively. It was noticed that the values of
them obtained in both seasons were generally above the Redfield ratio
(C:N:P = 106:16:1; Redfield et al., 1963), suggesting that the C and N
enrichment in the ECSS surface sediment was likely due to the trans-
formation of OP to other geochemical phosphorus forms resulting from
decomposition and/or early diagenesis (Meng et al., 2014; Zhou et al.,
2016).

8'°N values and TOC/TN ratios may change during organic matter
decomposition processes, resulting in their limited use in the dis-
crimination of the organic matter provenance (Thornton and
MacManus, 1994; Wu et al., 2003). The values of 8'3C are relatively
stable during this process (Gearing et al., 1984; Ramaswamy et al.,
2008; Gireeshkumar et al., 2013). In this study, TN and TOC con-
centrations and 8'°N values all showed obvious seasonal variations. The
relationships between §'°N, TOC/TN and 8'3C were studied to analyze
whether 8'°N, TOC/TN could be used to discriminate the source of

168

organic matter. 8'°N did not show significant correlations with 8'3C in
spring, while it showed significant correlations with 8'*C in autumn
(R? = 0.24, 0.001 < P < 0.01; figure not shown). In both seasons,
TOC/TN did not show significant correlations with §'3C (figure not
shown). Therefore, only 8'3C was used for further exploring the organic
matter provenance.

We used a two end-member mixing model using 8'3C as source
markers to estimate the proportion of terrestrial and marine OM in the
surface sediments of the ECSS (Sweeney et al., 1978; Westerhausen
etal., 1993; Eadie et al., 1994). The estimated values were gained based
on the following equation:

13 — 13 13
S Cmeasured =x3 Clerrestrial + (1 - x)6 Cmarine

where x is the fraction for the terrestrial end member, (1 — x) for the
marine end member. According to the report of Yu et al. (2012) and
Yang et al. (2015), the values of 813C for the terrestrial end member and
marine end member were assumed to be —26%o0 and —20%o, respec-
tively. This allowed for the calculation of the fraction of the terrestrial-
derived organic matter. In spring, the calculated percentages of the
terrestrial-derived organic matter ranged from 0 to 34.6% with a mean
of 22.4%; in autumn, they ranged from 1.6% to 32.7% with a mean of
16.7% (Fig. 7). The average percentage of terrestrial organic matter was
higher in spring than in autumn. In both seasons, the percentages of
terrestrial organic matter generally decreased seaward (Fig. 7), in-
dicating the decrease of terrigenous influence. This phenomenon was
also reported by Yu et al. (2012). The percentages of the terrestrial
organic matter in the ECSS were generally low compared with those
found in the Changjiang Estuary (Yu et al., 2012; Yang et al., 2015),
indicating the less influence of terrestrial input on the ECSS. The esti-
mated percentages of marine OM in the surface sediments of the ECSS
ranged from 65.4% to 100%, which were comparable with the result
reported by Cao et al. (2017) (21%-86%).

The organic matter provenance in the surface sediments could re-
flect the dynamics of the overlying water. It could be noticed that there
was an obvious tongue-shaped region with relatively low percentages of
terrestrial OM (< 12%) in the northern part of the ECSS in both seasons
(Fig. 7). This may be a reflection of the main intrusion pathway of the
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Fig. 7. The percentage distribution of terrestrial organic matter in the surface sediments of the East China Sea shelf in spring and autumn.

outer seawater. Previous studies have shown that the so-called Kuroshio
Branch Current north of Taiwan could intrude into the ECSS to the east
of the Changjiang Estuary (Su and Pan, 1987; Ichikawa and Beardsley,
2002; Yang et al., 2012; Wang and Oey, 2016). This may indicate that
the intrusion of Kuroshio water had some influence on the distribution
of organic matter in the surface sediments of the ECSS.

3.4. Seasonal variations of biogenic elements and stable nitrogen isotopic
compositions

The organic matter produced by marine phytoplankton could settle
down to the surface sediments. Part of them could be decomposed
during settling or after the settlement (Andrieux and Aminot, 1997).
This phenomenon could occur all the year round. The ECSS had high
primary production during spring and summer (Chen et al., 2001, 2004;
Rabouille et al., 2008; Li et al., 2014b), which could result in the ac-
cumulation rate higher than the decomposition rate of organic matter
and then the increase of organic matter concentration in surface sedi-
ments. In autumn, the primary production in the ECSS decreased
(Rabouille et al., 2008), resulting in the decomposition rate higher than
the accumulation rate of organic matter and then the decrease of or-
ganic matter concentration in surface sediments. The values obtained in
this study could prove this phenomenon. Obvious seasonal variations of
TOC, TN, OP and 8'°N were observed in the surface sediments of the
ECSS (Sections 3.1 and 3.2; Zhou et al.,, 2016). The average con-
centrations of TOC, TN and OP in autumn decreased obviously com-
pared with those in spring, indicating the net decomposition of organic
matter in the study area. This phenomenon was particularly clear in the
northern part of the ECSS which was close to the Changjiang Estuary
(Fig. 3; Zhou et al., 2016). The average 8'°N values were 4.60%o in
spring and 5.32%o in autumn. This may indicate that the fractionation
of N in organic matter occurred during the decomposition of organic
matter. Wu et al. (2003) have expected that nitrogen cycling in the
bottom of the ECSS water would create isotopically enriched nitrogen
in the particulate organic matter through remineralization. Some of the
particulate organic matter could settle down to the surface sediments.
Therefore, the increase of average 8'°N values in the surface sediments
of the ECSS in autumn found in this study was consistent with that
expected by Wu et al. (2003).

The difference between the average concentrations of TOC, TN and
OP (ATOC, ATN and AOP) in spring and autumn were 0.11%, 0.019%
and 16.9 ug g~ %, respectively. If these values were transformed into the
same unit, the atomic ratio for ATOC:ATN:AOP was 168:25:1. This ratio
was different from the Redfield ratio (106:16:1, Redfield et al., 1963),
manifesting that the decomposition of organic matter in the surface
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sediments of the ECSS during spring, summer and autumn could pro-
vide more carbon and nitrogen for the growth of phytoplankton in the
overlying water.

4. Conclusions

Previous studies focused on the spatial variation, abundance, age as
well as burial of sedimentary organic matter in the Changjiang Estuary
and its adjacent sea. In this study, we analyzed the biogenic element
concentrations and stable carbon (8'3C) and nitrogen (8'5N) isotopic
compositions to study the distribution and seasonal variations of sedi-
mentary organic matter (OM) in the surface sediments of the East China
Sea shelf (ECSS). The values of §'3C presented obvious spatial dis-
tribution characteristics, with more negative values in the nearshore
areas and relatively high values in the offshore areas. The distribution
patterns and values of 8'3C, 8'°N and TOC/TN presented that organic
matter in the surface sediments of the ECSS was predominantly marine
autogenic and that the nearshore areas were influenced by terrigenous
input to some extent. The average concentrations of TOC, TN and OP in
autumn decreased obviously compared with those in spring, indicating
the decomposition of organic matter during the investigation period.
The increase of 8'°N values in autumn indicated the priority utilization
of N by bacterial decomposition activity. The atomic ratio for
ATOC:ATN:AOP between spring and autumn was 168:25:1, different
from the Redfield ratio (106:16:1), indicating that the decomposition of
organic matter in the surface sediments of the ECSS could provide more
carbon and nitrogen for the growth of phytoplankton in the overlying
water. A two end-member mixing model using §'3C as source markers
was used to estimate the proportion of terrestrial and marine OM. The
results showed that 0-34.6% of the sedimentary OM in the surface
sediments of the ECSS was terrestrially derived. An obvious tongue-
shaped region with relatively high percentages of marine organic
matter (> 88%) in the northern part of the ECSS is probably a reflection
of the intrusion pathway of the outer seawater. Organic matter com-
position in sediments has close relationships with the dynamics of the
overlying water. The combined study of sedimentary organic matter
and the dynamics of the overlying water in future may be of great
importance.
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