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Fig.1 Observation stations of the survey area in the Bohai Sea
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Fig.2 Relationship between selenium and salinity, phosphate, silicate, inorganic nitrogen
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TDISe = - 0.6611S + 21.72(H &M% n = 30)

r = 0.849
Se*t = - 0.1822S + 5.913(FES L n = 30)
r = 0.755
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Tab.1 Concentration of dissolved selenium in river water

9 % TDISe { nmol/L)
Scheldt River 2.91—22.54
Rhone River 4.2
Southampton River 4.18
Rhine River 2.15
Navigliaccio River 1.32 x 10°
Asahi River 0.29
Panama River 4.11
Kaoping River 0.6—1.2
Erhien River 0.80—1.05
LT 1.62—6.00
B 21.7

Se** (nmol/L) EEBE N
1.65—18.36 Robberecht et ai, 1982
— Seyler et al, 1990
0.23 Measure et af , 1980
0.82 Robberecht et al, 1982
706.7 Robberecht et al, 1982
0.10—0.15 Hung et al, 1995
- 5%, 1994
Hung et al, 1995
Hung et al, 1995
0.62—2.87 WHEIE %, 1988
5.91 A3
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0.68, LI 5AFEE(0.72+0.08)(Cutter et al,
1995) A1t A F 7 (0.73 + 0.05) ( Cutter et al,
1984) 40 %4 ,

W E SN F 2 540% 1.390mol/L
(Cutter et al, 1984) N ¥ L 1.39nmol/L (Hung
et al, 1995) .F¥E 1.11nmol/L M % i§ 1.08nmol/L
(AW, 199) 4 %4, m T #+¥% 0.5—0.9
nmol/L & F 3£ 10. Inmol/L (A E %, 1994)
BRI O LB O E T RKEKO. 13—
1.52nmol/L) (Cutter et al , 1984) %}, i X & 40 Hi
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Tab.2 Concentration of total inorganic selenium and selenite in Bohai Sea
Fo AL S & (nmol/L) Se** (nmol/L)

WL
Om Sm 10m 20m K2 0m Sm 10m 20m KE
Bl 2.41 2.57 2.43 0.47 0.48 0.46
B2 1.24 1.33 1.14 0.18 0.23 0.29
cl 2.04 2.23 2.22 0.67 0.72 0.67
2 1.36 1.51 2.11 0.53 0.29 0.33
c3 1.48 1.27 1.14 0.41 0.25 0.35
D4 1.11 1.24 1.32 1.03 0.28 0.37 0.38 0.24
D3 1.72 1.53 1.29 1.24 0.27 0.24 0.27 0.29
D2 1.61 1.67 1.85 1.36 0.35 0.33 0.37 0.30
DI 1.51 1.41 1.27 0.20 0.32 0.28
El 1.27 1.28 1.09 1.28 0.43 0.34 , 0.4
E2 1.06 0.99 0.94 1.20 0.42 0.42 0.37 0.32
E3 1.17 1.25 1.19 1.55 0.27 0.30 0.35 0.32
FA 1.46 1.49 1.60 1.23 0.38 0.32 0.44 0.49
ES 1.56 1.46 1.61 1.65 0.38 0.37 0.47 0.4
F5 1.43 1.30 1.36 1.14 0.37 0.44 0.44 0.23
F4 1.36 1.43 1.28 1.20 0.48 0.43 0.38 0.32
F3 1.55 1.52 1.48 1.49 0.53 0.49 0.48 0.51
P2 1.05 1.17 1.14 1.27 0.33 0.35 0.32 0.33
Fl 1.03 1.33 1.36 1.03 0.42 0.38 0.43 0.27
Gl 1.36 1.25 1.27 1.20 0.56 0.51 0.47 0.43
G2 1.14 1.20 1.08 1.18 0.47 0.42 0.42 0.29
G3 1.08 1.05 1.11 1.17 0.66 0.53 0.58 0.56
G4 1.68 1.57 1.44 1.32 0.52 0.68 0.61 0.60
G5 1.7 1.65 1.57 1.38 0.72 0.76 0.56 0.67
DS 0.92 0.98 1.00 1.17 1.27 0.20 0.27 0.27 0.27 0.34
c4 1.09 1.00 1.00 1.19 0.29 0.34 0.29 0.44
Al 0.80 0.77 0.75 0.87 0.46 0.35 0.15 0.27
A2 0.77 1.04 1.03 1.04 0.23 0.34 0.28 0.42
A3 0.90 0.85 0.73 0.80 1.58 0.38 0.35 0.37 0.29 0.34
A4 0.95 0.95 1.04 1.24 1.41 0.20 0.19 0.23 0.34 0.35
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Fig.3 Horizontal distributions of salinity and dissolved inorganic selenium (DISe)
a. Superficial salinity; b. Bottom layer salinity; ¢. Superficial DISe (nmol/L); d. Bottom layer DISe (nmol/L)
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Fig.5 Vertical distribution of salinity and dissolved inorganic selenium ( DISe)
a. salinity, b. DISe (nmol/L);c. Salinity; d. DISe (nmol/L)
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SPECIES AND DISTRIBUTION OF INORGANIC SELENIUM IN THE BOHAI SEA

YAO Qing-Zhen, ZHANG Jing'
( Fisheries college, Shanghai Fisheries University , 200090;
Stale Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai,200062)
*( Stale Key Laboratory of Estuarine and Coastal Research, East China Normal University , Shanghai,200062;
College of Chemistry and Chemical Engineering, Ocean University of China ,266003)

Abstract In this work, we reported the data of inorganic selenium species from the Central Bohai (118.5°—
120.0°E and 38.0°—39.0°N) in September 1998. The field observations were undertaken through the cruise of “R/
V Dong Fang Hong 2" . Water samples were taken at 30 grid stations to determine inorganic selenium. Samples were
collected using 10L Niskin bottles deployed by CTD rosette ( Model: Seabird 911 Plus). Samples of depth profiles
were taken according to CTD readings. Water samples were filtered immediately on board within clean bench through
precleaned 0.45um Nuclepore filters. The filtrates were placed in 500ml acid-cleaned polyethylene bottles and acidi-
fied to pH 2 with HCI and kept frozen. The study is aimed to understand the selenium dynamics in the Bohai Sea and
its relationship with sustainability of ecosystems at low tropic level.

Selenite is determined by hydrade generation and Atomic Fluorescence Spectrometry ( HG-AFS) in combination,
with detection limit 0.06nmol/L.. The HG-AFS determinations are made in triplicate with precision <5% at concen-
tration of 0.5nmol/L. Dissolved inorganic selenium (DISe) is determined by HG-AFS after boiling samples with
acidity of 4mol/L (HCI) for 6 min to transform selenate to selenite. Difference between DISe and selenite provide in-
formation of selenate. The detection limit of selenate is 0.09nmol/L with the precision of 5.4% The precision and
accuracy of inorganic selenium analysis was daily monitored by national standard samples. The recovery of the deter-
mination is 95% —105% .

Concentrations ranged from 0.26-—0.69nmol/L for selenite and 0.80—2.47nmol/L for DISe in the Bohai Sea,
with average of 0.47nmol/L and 1.31nmol/L, respectively. The concentrations of selenite and DISe decreased gradi-
ently from the coastal to the central of Bohai Sea. The highest value of 0.69nmol/L for selenite and 2.47nmol/L for
DISe were found at the southwest part of study area of the Laizhou Bay, a region affected by the Huanghe inflow.
Higher levels of selenite and DISe were also found in the Liaodong Bay with a mean value of 0.60nmol/L at both sur-
face and near-bottom waters. The lowest values of selenite 0.27nmol/L and DISe 0.64nmol/L were found at the Bo-
hai Strait showing influence of the Yellow Sea. Moreover, the concentration of selenite, a thermodynamically unstable
species, was lower than that of selenate from most stations of Bohai Sea. The ratio of Se** /Se®* varied between 0.34

and 1.95, with an average of 0.68. The Se** /Se®* ratio has different distribution from those of selenite and DISe,
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it is lower than 0.5 in most part of study area except at Liaodong Bay, where Se** /S’ is >0.5 and decrease gra-
diently to the central of Bohai Sea. Hence, the predominant species of dissolved inorganic selenium found in the Bo-
hai Sea is selenate. The speciation of DISe was mainly controlled by the biological process in September 1998 .

Water column is well mixed in most part of the Bohai Sea. Data of selenite and DISe are comparable between
surface and near-bottom waters. However, stratification is found at section Al-A4 because of the input of the cold
Yellow Sea water, where selenite and DISe concentrations differs between the surface and bottom waters in Septem-
ber. Concentrations increased gradually from 0.20nmol/L for selenite and 0.77 nmol/L for DISe at surface water to
0.41nmol/L and 1.58 nmol/L near-bottom in the north of the Bohai Strait, respectively. Salinity data shows 32.0 for
the bottom and 31.4 for the surface. There exits two water masses in the area, one comes from Huanghe ( Yellow)
River and the other from Yellow Sea. Huanghe River is one of the main source of inorganic selenium.

Key words Inorganic selenium, Species, Distribution, Bohai Sea
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