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Tab.l1 Table 1 Sampling locations and times
’ (h:min:s)
' ' 1 36°02'49" 120°16'53" 11:17:41
2 36°02'41" 120°16'52" 11:21:27
3 ( ) 3 36°02'35" 120°16'52" 11:22:39
- ; 4 36°02'27" 120°16'52" 11:24:46
5 36°03'07" 120°17'33" 11:34:58
, “ 7, 6 36°03'08" 120°17'35" 11:37:59
7 36°02'53" 120°1743" 11:41:09
8 36°02'42" 120°17'52" 11:45:00
’ 9 36°03'15" 120°18'45" 11:51:49
10 36°0320" 120°18'45" 11:54:27
’ ’ 11 36°0326" 120°18'49" 11:56:33
12 36°03'32" 120°18'55" 11:59:22
1
- )
2007 8 10 , , : 3-D Scan F-4500
, FL Spectrophotometer ,
_ , 230.0—590.0 nm, 5.0 nm,
, ’ 240.0—600.0 nm, 5.0 nm, 12000
nm/min
: - -3
> >
, 2007 8 20 s 3.1
>
2 , ,
2.1 DIZEEM = ?
> F2 EFNMEHBEMETER
, 4 ., GPS Tab.2 Dominant algae species at each station
1
2007 8 20 (ind/L) (ind/L) (ind/L)
20, , 19 1 4216667 351667 435000
2 2552542 103390 200000
2007 8 19 , , , 3 2074576 174576 64407
4 1240678 281356 103390
. s 5 1352542 388136 210169
’ 6 1093220 105085 416949
2.2 7 1683051 310169 127119
8 1205085 145763 145763
:2007 8 19 11:00—12:00; 9 1471186 216949 18644
( ) : ; 12—3 10 1780000 305000 0
: -25.8°C 11 1253333 313333 130000
12 1616667 303333 0

5L,
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3.2 R 92 /
, 12 19 >
1 , 261.23 nm,
() 444 .45 nm, 18.47
351
iy 3.3
s 12
¢ 3,
, : (Ex)
, /
; (Ex)
/
; (Em)
/
-20t ;
(Em)
1
Fig.1 Characteristics of a three-dimensional fluorescence spectrum (sample from station
; (nm)
/
( ) « 2 2 (nm) /
) 3
b 3 b
F-4500 FL Spectrophotometer (1 ), Ex 245 nm;
Em 445 nm; 260
2 2—3, 5—12 nm; 245 nm » Ex
) , ’ 235 nm; Em
295nm(4 .
),285nm (5 ), 265nm (6 ) ’
305nm (7 ), 260nm (8 ), 340nm (9, , Ex/Em
11,12 ) >
y:86910560.0415x
1—12 R?2=0.3156
, Y ;X Ex/Em
y =0.4516x+330.95 Ex/Em ( 3
R* =0.0843
;Y (nm); x (nm)
12 3D 92 , ( 4, ;
/ )
270.38 nm, 406.36 y=118.76x+2486.2
nm, 15.07 R2=0.7874
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Tab.3 Characteristic values of the excitation and emission wavelengths as well as the red tide algae densities
Ex Ex Em Em
(Cell/L) (nm) (nm) (nm) (nm) (nm) (nm)
1 4216667 245 260 445 245 260 245
2 2552542 245 410 465 410 410 410
3 2074576 235 355 435 270 355 270
4 1240678 240 340 465 245 295 280
5 1352542 235 285 450 250 285 250
6 1093220 235 325 435 245 285 245
7 1683051 245 305 460 250 305 250
8 1205085 235 295 495 280 295 280
9 1471186 235 340 440 245 340 245
10 1780000 245 425 455 545 425 545
11 1253333 245 340 420 310 340 310
12 1616667 260 340 485 295 340 295
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3 Ex/Em 5
Fig.3 Relationship between the density of Skeleconema co- Fig.5 Relationship between the density of Skeleconema co-
statum and the Ex/Em ratio statum and the area of the first emission peak
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THREE-DIMENSIONAL EXCITATION EMISSION MATRIX ANALYSIS OF IN-SITU
SEAWATER SAMPLES DURING THE TERMINATION STAGE OF ARED TIDE EVENT

WU Yong-Sen', WU Shao-Yuan?, LIYun’, LIRui-Xiang' YIN Yue-Fen'

(1. First Institute of oceanography, Qingdao, 266061; 2. College of Physical and Envirmental Oceanography,
Ocean University of China, Qingdao, 266100; 3. College of Marine Life Sciences,
Ocean University of China, Qingdao, 266003)

Abstract While processing samples collected from coastal waters of Qingdao for algae cell density and species identi-
fication during the termination stage of a red tide event, we obtained a set of three-dimensional excitation emission matrix
fluorescence spectra on filtered water samples. The results showed that 1) the wavelength with the highest excitation in-
tensity was 245 nm, and the that with the highest emission intensity was 445 nm. The transitional wavelength for the exci-
tation spectrum was 260 nm, and that for the emission spectrum was 245 nm when cell density in seawater was near or
reached the density of typical red tide, 2) in the non-red tide area, the wavelength with the highest excitation intensity (235
nm) was lower than that in the red tide area, whereas the wavelength with the highest emission intensity was slightly higher,
and the transitional excitation and emission fluorescent wavelengths in the non-red tide area were both higher than those in
the red tide area, 3) when the excitation wavelength was less or equal to 260 nm, 84.78% of emission wavelengths were
higher than the exciting wavelengths; and when the excitation wavelength was higher than 260nm, only 15.22% of emis-
sion wavelengths were higher than the exciting wavelengths, 4) when the excitation wavelength was 410 nm, the emission
wavelength was equal to the excitation wavelength, 5) the density of Skeleconema costatum showed significant correlation
with the exponential value of the excitation and emission intensity ratio.

Key words Termination of red tide process, Density of red tide algae, Three-dimensional excitation-emission matrix

fluorescence spectrum



