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Phytoplankton community and changes after reclamation in Caofeidian coastal waters
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Abstract: Based on two surveys respectively in August 2013 and May 2014 in Caofeidian coastal waters phytoplankton
community its correlations with environmental factors and changes after land reclamation were analyzed. The results
showed that totally 49 and 76 species were identified in spring and summer respectively in which diatoms dominated
with rare dinoflagellates and chrysophytes. Phytoplankton abundance in spring ranged from 1.93 x 10* cells/m’ to
7.89 x 10* cells/m® and dominant species included Paralia sulcata Coscinodiscus subiilis etc.; while in summer it
ranged from 5. 85 x 10* cells/m’ to 5022.91 x 10* cells/m® and dominant species were Eucampia zodiacus Skeletone—
ma costatum etc. The distributions of phytoplankton abundance in spring and summer were similar with high abun-

dances ordinarily observed in inshore waters. Temperature salinity and nutrients were important factors controlling sea—
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sonal shifts and spatial variations of phytoplankton community. After land reclamation the changes of Shannon-Wiener

diversity index ( H*) and Pielou eveness index ( J) showed spatial variations which was related to nutrients redistribu—

tion due to hydrodynamic changes. The northeastern bay was seriously affected by reclamation. Freshwater and nutri—

ents imported by rivers were hard to exchange outside thus promoting the proliferation of E. zodiacus whose abundance

reached 3725.58 x 10* cells/m’ in summer which suggested that the bay tended to be threatened by red tide.

Key words: Caofeidian; phytoplankton; environmental factors; reclamation
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: Tab. 1 Phytoplankton species composition in Caofeidian coastal waters
Y =n, *f,/IN (1
n, 1 'f; 42 6 1 49
i N ; 67 8 1 76
Y>0.02 o 22
- (1.93 ~7.89) x
( Shannon-Wiener index) ( H) Pielou 10* cells/m® .
(Pielou index) (J) * (1.87 ~7.85) x10* cells/m’.0 ~0.27 x 10*
H = - zjzll’i x log, p; (2) cells/m> 0 ~0.02 x10* cells/m’
J = H/ log,S (3) 98.15%1.81% 0.04%( 2).
P H” - ;S a
i o Al.BI.C1 C3 5.00 x 10*
. cells/m’ (1.00 ~5.00)
x10* cells/m’ ( 2a).
1% ( re- B1.B3 (I
dundancy analysis RDA) Canoco 5.0 o 0. 10 x 10* cells/m’
2004 0.10 x 10" cells/m’ ( 2b),
’ A3 0.02 x10* cells/m*,
2

Tab. 2 The characters of phytoplankton community in Caofeidian coastal waters

+

/ x10* cells * m 3 1.93 ~7.89 4.80+1.94 5.85 ~5022.91 704.30 +1462.81
/ x10* cells + m 3 1.87 ~7.85 4.71 £1.94 5.12 ~5021.05 697.77 +1463. 12
/ x10* cells + m 3 0~0.27 0.09 £0.09 0~21.81 6.52 £7.83
/ x10* cells + m 3 0~0.02 0.00 +0.01 0~0.11 0.01 £0.03

(H) 1.96 ~3.62 2.98 +£0.60 1.29 ~3.94 3.05 +0.81
(J) 0.45~0.84 0.65 +0.12 0.27 ~0.75 0.57 £0.13

(5.85 ~5022.91) x10* cells/m’ .

cells/m®.0 ~21. 81 x 10* cells/m’

(5.12 ~5021.05) x10°
0~0.11 x 10
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Tab. 3 Dominant species of phytoplankton in Caofeidian coastal waters

(%) (%) (9
( Paralia sulcata) 36.50 100. 00 0.365
( Coscinodiscus subtilis) 19.39 90.91 0.176
( Thalassiosira spp.) 7.25 100. 00 0.073
( Coscinodiscus spp. ) 4.24 100. 00 0.042
( Nitzschia longissima) 3.03 81.82 0.025
( Coscinodiscus gigas) 2.84 81.82 0.023
( Navicula spp.) 2.39 90.91 0.022
( Eucampia zodiacus) 50.33 90.91 0.458
( Skeletonema costatum) 30.67 100. 00 0.307
( Chaetoceros curvisetus) 2.54 100. 00 0.025

( Odontella regia) 2.20 100. 00 0.022
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Fig. 3 Spatial distribution of dominant phytoplankton species

in Caofeidian coastal waters
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Fig. 4 Spatial distribution of Shannon-Wiener index and Pielou

index of phytoplankton in Caofeidian coastal waters
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T: seawater temperature; S: seawater salinity; SPM: suspended particle matter; DIN: dissolved inorganic nitrogen; DIP: dissolved inorganic
phosphorus; DSi: dissolved silicate; N/P: DIP/DIP; Si/N: DSi/DIN; Si/P: DSi/DIP; 1: Coscinodiscus spp.; 2: Coscinodiscus radiatus; 3:
Coscinodiscus argus; 4: Coscinodiscus gigas; 5: Coscinodiscus oculus-iridis; 6. Coscinodiscus subtilis; 7: Coscinodiscus asteromphalus; 8: Actino—
cyclus spp. ; 9: Thalassiosira spp. ; 10: Thalasstosira eccentrica; 11: Paralia sulcata; 12: Licmophora abbreviate; 13: Nitzschia longissima; 14:
Cylindrotheca closterium; 15: Navicula spp.; 16: Skeletonema costatum; 17: Leptocylindrus danicus; 18: Odontella regia; 19: Eucampia zodia—

cus; 20: Chaetoceros spp. ; 21: Chaetoceros curvisetus; 22: Chaetoceros pseudocurvisetus
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3725.58 x 10* cells/m’.
4
Tab. 4 Changes of phytoplankton community in Caofeidian coastal waters after reclamation
/%10* cells + m~* H J 1( %)
2004 20. 44 2.32 0.66 (32) . (30)
(A ) 5.67 3.35  0.70 (27) . (21)
2004 69.57 2.97  0.74 (28) . (19)
(B ) 4.67 312 0.66 (42) . (14)
2004 47.58 2.80 0.71 (33) . (19)
(c ) 5.35 2.20  0.50 (50) . (26)
2004 3.20 2.57  0.73 (49) . (9)
(A ) 182.86 3.30 0.61 (57) . (7)
2004 6.95 1.03  0.45 (45) . (30)
(B ) 208.74 3.30 0.60 (46) . (10)
2004 3.04 0.95  0.56 (57) . (23)
(c ) 385.46 3.44  0.64 (53) . (8)
( Proboscia alata) ; ( Dictyocha fibula) ; ( Protoperidinium depressum)
3
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