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Abstract

The separation and analysis method for marine organic colloids by Asymmetric
Flow Field-Flow Fractionation (AF4) was optimized in this study. The properties and
size spectra of colloidal organic matter in the Chukchi Sea and the Daya Bay in
summer were firstly studied for elucidating the source and composition of colloidal
organic matter. The main conclusions were obtained as follows.

(1) The separation and analysis method for marine colloidal organic matter by
AF4 was set up with the injected volume being optimized and a solution of 0.9%
NaCl used as a carrier. After a series of pre-experiments, proteins with macro-
molecules were used as the standards to calibrate size spectra of marine colloidal
organic matter. Additionally, the repeatability and detection limit of our method were
assessed.

(2) All of the integrated CDOM UV2s4 of three fractions (1~10 kDa, 10~100
kDa, >100 kDa) showed significant correlation with the fraction of meteoric water
(fmw), and the correlation coefficients decreased with the increasing molecular weights,
which indicated the CDOM in the Chukchi Sea was mainly terrigenous and the
smaller colloids were more influenced by terrestrial input. Additionally, CDOM azs4
of is a potential good tracer for terrigenous dissolved organic matter in the Chukchi
Sea.

(3) The spatial distribution of CDOM showed a offshore decrease in the Daya
Bay in summer. The colloidal CDOM was mainly input from terrestrial,
anthropogenic and in situ production based on the fluorescent EEMs, with fractions of
50.1%, 32.8% and 17.1% for the terrestrial input, anthropogenic discharge and in situ
production, respectively. Although the in situ production contributed only 17% of
fluorescent DOM, it influenced the CDOM distribution, and broken the linear
correlation between azss and DOC in the Daya Bay. Therefore, CDOM azs4 is not
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suitable for tracing DOC in the Daya Bay. The spectral slope (S210-260) showed no
significant correlation with the molecular weights of CDOM in the Daya Bay, which
ruled out the possibility to use spectral slope (S210-260) as an indicator of size change of

colloidal organic matter in the Daya Bay.

Key Words: Asymmetric flow field-flow fractionation; Chromophoric dissolved

organic matter; Colloidal organic matter; Chukchi Sea; Daya Bay
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