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Abstract: The study on the composition and source of suspended particulate organic matter in the marginal sea helps understand marine
material biogeochemical cycle. The geographical location and climate environment of Antarctica are special. Antarctic marginal seas are
affected by the interaction among marine, atmospheric, and glacial systems. The composition and source of particulate organic carbon (POC)
has unique regional characteristics and global significance. Based on the dataset of organic carbon, nitrogen, and their isotopes and source-
specific biomarkers extracted from 59 samples of suspended particulate matter collected from surface seawater in the western Antarctic marginal
seas during the 36th Antarctic scientific expedition of China, the distribution and composition of organic matter in the suspended particulate
matter were studied. The factors controlling the spatial distribution of particulate organic matter were examined, and the application potential of
different organic geochemical proxies as the composition and source indicators to particulate organic matter in the Ross Sea-Amundsen Sea was
evaluated. Results show that POC concentration in the surface water of the Ross Sea-Amundsen Sea is consistent with the spatial distribution of
surface water fluorescence, seawater pCO,, and marine phytoplankton or animal derived biomarkers, which implies that POC in the surface
water of Ross Sea-Amundsen Sea in summer is mainly produced by marine phytoplanktons and animals. The C/N ratio is generally below 4,
indicating that POC in these regions is obviously degraded by microorganisms. The bulk §"C value is generally lower than —25.2%o, and the
spatial distribution is complex, which reflects the unique mixed POC signals of *C-depleted phytoplankton source, *C-enriched animal source ,
and "C-depleted terrestrial origins from the Antarctic landscape. Lipid biomarker proxies archived from surface suspended particulate matter is
an effective tool to distinguish sources of POC. The concentrations of phytoplankton-derived biomarkers such as brassicasterol and dinosterol
reflect the contribution of phytoplankton-derived POC. The nearshore polynya shows a high value, and the spatial variability of its concentration
is controlled by the phytoplankton activity in water column. Cholesterol reflects the contribution of animal derived POC. The nearshore at edge
of ice shelf shows a high value, and the spatial variability of its concentration is controlled by the secondary productivity in water column and
the biomass of penguins and seals. Long chain alkyl lipid biomarkers represent the contribution of lithologic POC from the Antarctic continental
region. The spatial variation of their concentration is controlled by glacial activities, and often shows high values in the nearshore area at the
edge of ice shelf where obvious ice melting is taken place. This research shows that the comprehensive evaluation of biomarker molecular
indicators combined with bulk organic matter indicators provides an effective method for accurately resolving the complex POC matrix in the
Antarctic marginal sea.

Key words: suspended particulates; POC; biomarkers; §'°C; material source; the Ross Sea-Amundsen Sea
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Fig.1 Sampling sites for biomarkers and POC in surface seawater in the Ross Sea-Amundsen Sea during CHINARE-36 voyage
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Fig.2 The spatial distributions of underway environmental parameters of surface seawater in the Ross Sea-Amundsen Sea in austral
summer of 2019-2020

A. SST, B. SSS, C. fluorescence, D. seawater pCO,.
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Fig.3 The spatial distribution of surficial suspended POC and PN in the Ross Sea-Amundsen Sea in austral summer of 2019-2020
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Table 2 The pearson correlations (R) of concentrations of suspended particulates, POC, PN, and source-specific biomarkers versus marine

environmental parameters in the Ross Sea-Amundsen Sea in austral summer of 2019-2020

24 TR EhEE P E ##7KpCO,
RIFARIRE 0.427 0.077 0.460 —0.728%*
R HLER (POC) RRLKE 0.293 0.084 0.664%* —0.855%*
B (PN) PR E 0.275 0.072 0.663** —0.808**
JIEES A AR IR 0.375 -0.172 0.542% —0.769**
Y VbR SRR B 0.744%% —0.044 0.564* —0.780%*
n=Cog 303 MW BEAR R 0.050 -0.116 0.061 -0.399
n=Cog 25 3o MW RRAA R 0.339 ~0.474 0.533% —0.615%*
1=Cag 29 31 FERE AU JEE 0.505* -0.336 0.617** —0.662**

e BB ENE p E50.01, *HEEZEME p 50.05.
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Fig.4 The spatial distributions of 8"°C (A) and C/N (B) ratio of surface suspended particulate in the Ross Sea-Amundsen Sea

in austral summer of 2019-2020
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Fig.5 The spatial distributions of three phytoplanktonic biomarkers abundances for surface suspended particulate in the Ross Sea-

Amundsen Sea in austral summer of 2019-2020

A. Volume concentrations of three phytoplanktonic biomarkers, B. TOC normalized contents of three phytoplanktonic biomarkers.
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Fig.6 The spatial distributions of cholesterol abundances in surface suspended particulate in the Ross
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Sea-Amundsen Sea in austral summer of 2019—-2020

A. Volume concentrations of cholesterol, B. TOC normalized contents of cholesterol.
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Fig.7 The spatial distributions of three groups of terrestrial biomarkers abundances in surface suspended particulate in the Ross Sea-
Amundsen Sea in austral summer of 2019-2020

A. volume concentrations of 71-Cy7 59 31 alkanes, B. TOC normalized contents of n-C,7 59 3; alkanes, C. volume concentrations of 71-Cyg 53 39 FAs,

D. TOC normalized contents of 7-Cyg 55 39 FAs, E. volume concentrations of 1n-Cyg 39 3, alkanols, F. TOC normalized contents of 7-Cyg 3 3, alkanols.

65°
S

1.4

70°

75°

80°

160°E 180° 160°W 140° 120°
Kl 8 B i —F 5 AR 701X 2019—2020 4F B 23K 2 g /K BT 0B b KB IE R e IR B I 35 F8 2L (CPlyys55) A

Fig.8 The spatial distributions of CPI values of long-chain n-alkanes (CPly,s_33) of surface suspended particulate in the Ross Sea-

Amundsen Sea in austral summer of 20192020
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Table 3  Principal component analysis of multiple parameters of surface seawater in the Ross Sea-Amundsen Sea in austral summer of
2019-2020 and the loadings of the proxies on factors 1-3
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