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Abstract: Based on two cruises respectively carried out in May 2014 and August 2013 in Caofeidian coastal waters
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temporal and spatial distributions of nutrients and chlorophyll @ ( Chl @) their influential factors and correlations with
water temperature salinity chemical oxygen demand ( COD) and suspended particle matter ( SPM) were analyzed in
this study. Trophic status and nutrient limitation were assessed and changes of trophic status after land reclamation
were discussed. The results showed dissolved inorganic nitrogen ( DIN) dissolved inorganic phosphate ( DIP) and dis—
solved silicate ( DSi) were mainly affected by riverine inputs and sediment release with high values ordinarily occurred
in inshore waters. Nutrient quality index ( NQI) ranged from 1.07 to 2.23 indicating their oligotrophic or mesotrophic
status. Nutrient limitations showed seasonal variations which were Si limitation in spring and P limitation in summer.

The high values of Chl a in spring were observed in eastern offshore waters and the northeastern bay which was related
to salinity P and Si while those in summer occurred near Caofeidian foreland and the northeastern bay which was
mainly related to P and Si. The comparison between historical data and this study revealed that in spring DIN NQI and
Chl a decreased in western sea areas and increased in eastern sea areas which was possibly related to nutrients redis—
tribution induced by spatial variations of tidal changes after reclamation while in summer DIN and NQI decreased and
Chl a increased in most study areas suggesting nutrients were largely consumed by phytoplankton and influence of rec—
lamation should be further discussed basing on phytoplankton community.
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Fig. 1 Sampling sites and bathymetry of study area
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Tab. I The limitation criterion of nutrients '°

DIN/DIP  DSi/DIN  DSi/DIP
N DIN <1 pmol/L <10 >1
P DIP <0.1 pmol/L  >22 >22
Si DSi <2 pmol /L <1 <10
2
2.1 \SPM  COD
N ( 2)s
12.95°C ~17.30%C
31.15~31.71
17.72°C ~27.08C N o
27.41 ~29.09
SPM 1.32 ~19.32 mg/L
SPM 7.00 ~41.67 mg/L

. ( 3)
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Fig. 2 Temporal and spatial variations of temperature and salinity in Caofeidian coastal waters
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Fig. 3 Temporal and spatial variations of SPM and COD in Caofeidian coastal waters
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Fig. 4 Temporal and spatial variations of nutrients in Caofeidian coastal waters
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5 SPM

Fig. 5 Temporal and spatial variations of SPM in bottom waters of Caofeidian

6

Fig. 6 Temporal and spatial variations of nutrients in bottom waters of Caofeidian
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Tab. 2 The nutrient ratios and NQI in Caofeidian coastal waters
N/P Si/N Si/P NQI N/P Si/N Si/P NQI
Al 68.36 0.21 14.13 1.46 175.88 0.49 86.35 2.13
A2 46.72 0.35 16.49 1.39 69.32 0.48 33.02 1.55
A3 53.74 0.31 16.65 1.29 22.85 1.08 24.67 1.38
B1 50.95 0.17 8.76 1.07 23.17 0.78 18.13 1.73
B2 47.03 0.17 8.12 1.26 65.73 0.55 35.84 1.63
B3 93.14 0.17 16.03 1.54 16.09 1.57 25.19 1.08
C1 53.07 0.14 7.43 1.69 28.78 1.42 40. 85 1.46
C2 69. 81 0.08 5.56 1.91 35.72 1.25 44.54 1.16
C3 58.35 0.09 5.23 2.23 9.81 3.77 36.96 1.18
D1 85.61 0.22 18.58 1.80 92.33 0.32 29.68 1.59
D2 84.01 0.18 15.03 2.01 53.21 0.17 9.19 1.82
64.62 0.19 12.00 1.60 53.90 1.08 34.95 1.52
2. 3 NQ] 11

NOI
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Tab. 3 Changes of trophic status in Caofeidian coastal waters after reclamation
DIN DIP Chl a NQI DIN DIP Chl a NQI
2004 14.82 0.24 3.69 2.08 23.77 0.50 3.05 2.74
(A ) 8.85 0.16 2.64 1.38 9.89 0.11 3.32 1.69
-40.28% -33.33% —-28.46% -33.65% -58.39% -78.00% 8.85% -38.32%
2004 5.09 0.23 3.19 1.45 7.67 0.15 1.95 1.36
(B ) 8.95 0.15 2.16 1.29 3.53 0.11 4.09 1.48
75.83% -34.78% -32.29% -11.03% -53.98% -26.67% 109.74% 8.82%
2004 5.48 0.19 2.53 1.16 12.89 0.17 3.23 1.94
(c ) 8.02 0.14 4.71 1.94 2.44 0.10 3.74 1.26
46.35% -26.32% 88.54% 67.42% -81.07% -41.18% 15.79% -35.05%
2004 8.04 0.21 3.14 1.56 14.51 0.26 2.74 2.01
(A.B.C ) 8.61 0.14 3.19 1.54 5.29 0.10 3.72 1.48
7.09% -33.33% 1.59% -1.28% -63.54% -61.54% 35.77% -26.37%
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