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Fig.1 Map of the sampling stations in the Jiaozhou Bay
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a 8 @ 19 —
8 29 ) 9 @® 30 —9 9 )
( 20),9 @ 20 —9 30
) (P<0.05) 8 21 —8 30 R

>

;9 S2 S5 a
/38 / 4



R kE REPORTS

8 30 , 4
, (0.922-0.24)mg/m’ a 1)
(2.4222.02)mg/m’, S2 ,S3
S5 6.62 mg/m’, 6.66 mg/m®  7.64 mg/m’
, (0.6320.46)mg/m’
2.2 FDOM % k45 § 5% & "
PARAFAC
’ 4 , [13-14] C1
C1(285, 235/330) (C2(270, 360/465) C3(315, , 0.14%
245/410) C4(315/525) 0.06(
1 FRFTET SR RS LT
Tab.1 Spectral characteristic of 4 components identified by the PARAFAC
EXax/ EMypay(nm) Ex/Em(nm)
Cl 285, 235/331 B: 270-280/300-310 [1-3]
D: 220-230/300-310
T: 270-280/320-350
S:220-230/320-350
c2 270, 360/465 A: 230-260/380-480 [2,3,9]
C: 320-360/420-480
C3 315, 245/410 M: 290-320/380-420 [2,10-11]
C4 315/525 C: 390/509 [10-12]
:B D , T S LA, C , M
C2 Cc4 Uv 8
Vis S
o1 2¢) 9 ,
[12], ,
, , 0.0740.02  0.05% ( 3, 5
0.02( 3) ,Cl S3
C3 0.09240.02(  3), 26 8§ 30 —9 9
’ C2 C3 4
(290~320/380~420) 11, 830,
0.148,0.182,0.118
, 4
, [15]
( FDOM
2.3 BUHFLRE A E I AL “ ,
3 , 8 9 De Souza Sierra [15]
9 ,
(4 4 © a
) 8 9 (P<0.01), ,

Marine Sciences / Vol. 38, No. 4 /2014



HRkE REPORTS

'8-16
03 -

0.2

9-5 9-10 9-15 9-20 9-25 9-30

8-21 8-26 8-31

S
)
T

e
st
T

1
8-21 8-26 8-31 9-5 9-10 9-15 9-20 9-25 9-30

B FRIERE (RU)

0.0

8-21 8-26 8-31 9-5 9-10 9-15 9-20 9-25 9-30

8-16 8-21 8-26 8-31

0.3 -

0.2 -

0.1 |-

9-5 9-10 9-15 9-20 9-25 9-30

0.0
8-16 8-21 8-26 8-31

Fig. 3

9-5 9-10 9-15 9-20 9-25 9-30
RAEHTE] (A-H)

3

The changes of each component of fluorescence
during the investigation periods

PO EFHME (RU)

Fig. 4

Fig.

FYERY R B HME (RU)

5 The average fluorescence

025
020F T U 8A A
B 9A HAl
Y 9H T
0.15}
%
0.10 - . T |
NN
0.05 | \ % %:2:2:2:\ ]
fadede!
NN
0.00 . : & .
Cl 2 C3 c4
o i
4

The average fluorescence intensity of four

components in different period

0.251
0.20
S3
0.15 S4
S5
0.10
0.05
0.00

5

intensity of each
component of at different stations

POM ’ 24 BAHRKBEHEZR T
’ ,Cl1 S1
’ S2
’ [16-18] R S1
(P<0.05),
(19 , 2 ,8 30 S2 ,
F2 BRAESEMEFER o« MEEEXEW=55)
Tab.2 The relationship between the fluorescence intensity and chlorophyll @ and salinity (/V=55)
Cl C2 C3 C4
r P r r P r P
a 0.530" 0.000 0.454"" 0.001 0.4827" 0.000 0.497" 0.000
—0.334" 0.013 -0.511" 0.000 —0.445" 0.001 —0.341" 0.011
or P R 0.01;* 0.05
4 /2014 38 /4



D

S1

Bist

A+
gt

R kE REPORTS

OM S1
[17-18]
, 8 S1
, S2 ;9
S3  S4 ,
%ib
(1) PARAFAC
C1(285, 235/330),
C2(270, 360/465) C4(315/525)
C3(315, 245/410) ,
FDOM
(2) FDOM
3) ,
, 5
S2 ,
4 , FDOM
a 9 9
LARIRN B BEEASZ%E RFINAF N
SERAET vt F o fodh B AR L, )15

FREAKRBE RS RBEETLTT RN L,
M.

Paula G. Coble, Sarah A. Green, Neil V. Blough, et al.
Characterization of dissolved organic matter in the
Black Sea by fluorescence spectroscopy [J]. Nature,
1990, 348: 432-435.

Coble P G, Del Castillo C E, Bernard A. Distribution
and optical properties of CDOM in the Arabian Sea

[12]

during the 1995 Southwest Monsoon[J]. Deep-Sea Res
I, 1998, 45: 2195-2223.

Coble P G. Characterization of marine and terrestrial
DOM in the seawater using exciting- emission matrix
spectroscopy [J]. Marine Chemistry, 1996, 51: 325-346.
Stephen Opsahl, Ronald Benner. Distribution and
cycling of terrigenous dissolved organic matter in the
ocean [J]. Nature, 1997, 386: 480-482.

Para J, Coble P G, Charriere B, et al. Fluorescence and
absorption properties of chromophoric dissolved
organic matter (CDOM) in coastal surface waters of the
northwestern Mediterranean Sea, influence of the
Rhone River [J]. Biogeosciences, 2010, 7: 4083-4103.
Cristina Romera-Castillo, Xosé Anton Alvarez-Salgado,
Marti Gali, et al. Combined effect of light exposure and
microbial activity on distinct dissolved organic matter
pools. A seasonal field study in an oligotrophic coastal
system (Blanes Bay, NW Mediterranean) [J]. Marine
Chemistry, 2013, 148: 44-51.

Colin A Stedmon, Stiig Markager, Rasmus Bro. Tracing
dissolved organic matter in aquatic environments using
a new approach to fluorescence spectroscopy [J].
Marine Chemistry, 2003, 82: 239-254.

Colin A. Stedmon, Rasmus Bro. Characterizing disso-
Ived organic matter fluorescence with parallel factor
analysis: a tutorial [J]. Limnology and Oceanography-
Methods, 2008, 6: 572-579.

Boehme J, Coble P, Conmy R, et al. Examining CDOM
fluorescence variability using principal component ana-
lysis: seasonal and regional modeling of three-dimens-
ional fluorescence in the Gulf of Mexico [J]. Marine
Chemistry, 2004, 89: 3-14.

Cory R M, Mcknight D M. Fluorescence spectroscopy
reveals ubiquitous presence of oxidized and reduced
quinines in dissolved organic matter [J]. Environ. Sci.
Technol., 2005, 39: 8142-8149.

Colin A Stedmon, Stiig Markager. Resolving the variab-
ility in dissolved organic matter fluorescence in a tempe-
rate estuary and its catchment using PARAFAC analysis
[J]. Limnology and Oceanography, 2005, 50(2): 686-697.
Youhei Yamashita, Rudolf Jaffe, Nagamitsu Maie, et al.

Assessing the dynamics of dissolved organic matter

Marine Sciences / Vol. 38, No. 4 /2014 5



HRkE REPORTS

(DOM) in coastal environments by excitation emission matter in the eastern Atlantic Ocean: Part I. Method of

matrix fluorescence and parallel factor analysis measurement and neat-surface distribution [J]. Deep-

(EEM-PARAFAC)[J]. Limnology and Oceanography, Sea Res , 1994, 41(4): 659-675.

2008, 53(5): 1900-1908. [17] Rochelle-Newall E J, Fisher T R. Production of
[13] S R , . chromophoric dissolved organic matter fluorescence in

1. , 2006, 27(2): 257-262. marine and estuarine environments: an investigation

[14] Marta M de Souza Sierra, Olivier F X Donard, Michel into the role of phytoplankton [J]. Marine Chemistry,

Lamotte. Spectral identification and behavior of dissolved 2002, 77: 7-21.

organic fluorescent material during estuarine mixing [18] , , s

processes [J]. Marine Chemistry, 1997, 58: 51-58. [J]. ,
[15] Nelson N B, Siegel D A, Michaels A F. Seasonal 2005, 16(4): 425-430.

dynamics of colored dissolved material in the Sargasso [19] S s s . 2010

Sea [J]. Deep-Sea Res , 1998, 45: 931-957. CDOM - [J1.
[16] Determann S, Reuter R, Wanger P, et al. Fluorescence ,2013, 34(1): 51-60.

Temporal and spatial variation of fluorescence characteristics
of dissolved organic matters during summer of 2011 in
Jiaozhou Bay

LU Jing-liang" ?, SUN Song" 3, ZHANG Guang-tao®, ZHAO Zeng-xia®

(1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese
Academy of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3. Jiaozhou Bay Marine Ecosystem Research Station, Qingdao 266071, China)

Received: Mar., 25, 2013
Key words: Dissolved organic matter; fluorescent characteristics; excitation-emission matrix spectroscopy; Jiaozhou Bay

Abstract: Herein, the temporal and spatial variation of fluorescent characteristics of Dissolved Organic Matter in surface
seawater in the Jiaozhou Bay, during August and September of 2011 was studied by using Excitation-Emission Matrix
Spectrum (EEMs) combined with Parallel Factor Analysis (PARAFAC). Four fluorescent components including protein-like
component (Cl1), terrestrial humic-like component (C2, C4) and marine humic-like component (C3) were identified by
PARAFAC. The intensity of protein-like component was the highest (0.14=20.06), and the intensities of the other three
components were close (0.0720.02, 0.09=%0.02 and 0.05=0.02) during the investigation. In late August and early Septem-
ber, the intensities of four components were high, as influenced by rainfall and surface runoff, and then significantly de-
creased in late September after rainfall. This study shows generally positive correlation between intensity of fluorescent
components and chlorophyll a while negative correlation between intensity of fluorescent components and salinity. It shows

that the concentration of FDOM in the Jiaozhou Bay was mainly influenced by biological activities caused by rainfall.
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