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Characterization of Chromophoric Dissolved Organic Matter ( CDOM ) in
Zhoushan Fishery Using Excitation-Emission Matrix Spectroscopy ( EEMs) and

Parallel Factor Analysis( PARAFAC)

ZHOU Qian-qian, SU Rong-guo *, BAI Ying, ZHANG Chuan-song, SHI Xiao-yong

(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China)

Abstract: The composition, distribution characteristics and sources of chromophoric dissolved organic matter (CDOM ) in Zhoushan
Fishery in spring were evaluated by fluorescence excitation-emission matrix (EEM ) combined with parallel factor analysis ( EEMs-
PARAFAC). Three humic-like components[ C1(330/420 nm) ], C2[ (290)365/440 nm ] and C3[ (260)370/490 nm) ] and two
protein-like components[ C4(285/340 nm) and C5(270/310 nm) | were identified by EEMs-PARAFAC. The horizontal distribution
patterns of the five components were almost the same with only slight differences, showing decreasing trends with increasing distance
from shore. In the surface and middle layers, the high value areas were located in the north of Hangzhou Bay estuary and the outlet of
Xiazhimen channel, and the former’s was higher in the surface layer while the latter’s was higher in the middle layer. In the bottom
layer, CDOM decreased gradiently from the inshore to offshore, with higher CDOM near Zhoushan Island. The distributions of
fluorescence components showed an opposite trend with salinity, and no significant linear relationship with Chl-a concentration was
found, which indicated that CDOM in the surface and middle layers were dominated by terrestrial input and human activities of
Zhoushan Island and that of the bottom layer was attribute to human activities of Zhoushan Island. The vertical distribution of five

fluorescent components along 30. 5°N transect showed a decreasing trend from the surface and middle layers to bottom layer with high
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values in inshore and offshore areas, which were correlated with the lower salinity and higher Chl-a concentration, respectively. On this

transect, CDOM was mainly affected by Yangtze River input in coastal area but by bioactivities in offshore waters. Along the 30°N

transect, the vertical distribution patterns of CDOM were similar to those of 30. 5°N transect but there was a high value area in the

bottom layer near the shore, attributing to the CDOM release from the marine sediment pore water to the water body because of physical

force role like tidal, the underlying upwelling and so on. A strong correlation occurred between Cl1 and C3, C4, indicating that they

had similar sources; a weak correlation was found between C1 and C2, C5, reflecting some differences among their sources. CDOM in

Zhoushan Fishery in spring had low humification index( HIX) values, which reflected a low degree of humification, poor stability and a

short resident time in the environment. For biological index(BIX), its higher values appeared in the offshore waters and the lower

values occurred in the inshore area, reflecting a greater influence of human and biological activities, respectively.

Key words: chromophoric dissolved organic matter ( CDOM ) ; fluorescence excitation emission matrix; parallel factor analysis;

Zhoushan Fishery; humification index( HIX) ; biological index(BIX)
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Table 2 Correlation analysis among five fluorescent components

el R P
Clvs C2 0.89 <0.001
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