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The status of chemical and biological factors and mesocosm experiment of
eutrophication to cause bloom in the area for the Olympic sailing games in
Qingdao

LI Rui-Xiang', WANG Bao-Dong', WANG Zong-Ling', WU Rong-Jun?, FENG Mu-Hua' (1. The Key Lab. of
Marine Ecological Environment Science and Engineering» SOA, First Institute of Oceanography. SOA, Qingdao 266061. 2. Department of
Environment Science, Collegea of Metalogy, Nanjing 210044). Acta Ecologica Sinica,2004,24(4) :837~842.

Abstract: As the only partner city of the Beijing Olympic games, Qingdao will be the host city for sailing games. The marine
environmental quality in the coastal water of Qingdao will be a very important criterion for “Green” Olympic games. In order to
understand the status of ecological environment in this region, a comprehensive investigation was carried out in August and
September 2001, and the impacts of nutrients on the occurrence of red tide was studied by a mesocosm experiment in Taiping
Bay in August. The results showed that the sea water quality in the study area was good, as all requirements of Class 1 Sea
Water were met. However, at a few stations, concentration of some pollutants clearly exceeded the criteria of Class 1 Sea
Water. Ammonium and phosphate were much higher than their criteria in the area near Maidao in August. Petroleum oil
exceeded the limit in the eastern Fushan Bay in August. The average chlorophyll-a in this region was low (0. 42 mg m ™ *).
Highest concentrations of chlorophyll-a were found in the western region of Taiping Bay. Primary productivity was higher in

August than that in September, at 179.0 mgC m *d ' and 114. 0 mgC m ?d ' respectively. Low primary productivity region
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appeared near Maidao ,where Secchi disc depth was the shallowest. The dominant species of phytoplankton were Skeletonema

costatum  Nitzschia paradoxa.Chaetoceros curvisetus and Stephanopyxis turris. The total cell number was higher in August than

that in September, with mean value of 457. 26X 10" cells m * and 16. 38 X 10*cells m ™ * respectively. The area of highest cell

density was located in the west of. The biomass of zooplankton in August was about ten times higher than that in September,

at 239.1 mg m *and 24. 7 mg m ° respectively. Sagitta crassa contributed largely to total biomass. The distribution of biomass

and individual density of zooplankton was highestin the middle of the study region where chlorophyll-a was lowest. The result

of nutrients-addition mesocosm experiment showed that growth of Thalassiosira sp. Eucampia zoodiscus. Leptocilidrus danicus

and Skeletonema costatum would occur when silicate was enriched. Silicate could be considered as the main limiting factor of

phytoplankton growth here.
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Table 1 The results of environment parameters in Fushan Bay and region near it
8 29 29 Aug. 9 27 27 Sep.
Ttems
Minimum Maximum Average Minimum Maximum Average
temperature( C) 25.0 25.5 25.2 22.8 23.2 23.1
salinity 30. 401 30. 870 30. 620 31. 170 31. 457 31.226
DO(mg L™ 1) 6. 09 6. 44 6. 30 6.33 7.03 6. 68
pH 8.12 8. 26 8. 20 8. 20 8. 30 8. 27
NH,;-N(pgmol L= 1) 2.71 19.10 4.97 3.61 5.50 4.42
NO3;-N(pmol L1 LD 6. 64 3.07 1. 45 3.03 1.98
NO,-N(pmol L~1) LD 0. 49 0. 26 0.15 0.22 0.18
PO,-P(pmol L= 1) 0. 02 0. 80 0. 20 LD 0. 81 0. 39
SiO3-Si(pmol L 1) LD 21. 32 5.93 5. 65 19.75 9. 66
Suspended matter(mg L.~1) 7 19 11 13 24 17
COD(mg L™ D 0. 31 0.99 0. 45 0. 64 1. 39 0.87
Oil (pg LY 5-13 79.3 15.1 7.00 41.6 17.1
Hydroxybenzene (pg L™1) 0.47 1.98 1. 32 0.93 1.98 1.58
LD:Limited detection,
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