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Abstract: The species composition, biomass, abundance and species diversity of zooplankton were determined for samples
collected from 14 stations in Yeqing Bay from August 2002 to May 2003. Phytoplankton growth rate and microzooplankton
grazing rate were obtained using the dilution method developed by Landry and Hassett. We have also analyzed the spatial and
temporal variation of zooplankton and its relationship with environmental factors. The results showed that the zooplankton in
Yeqing Bay could be divided into 4 ecotypes., which were named coastal low saline species, estuary brackish water species, off
shore warm water species and eurytopic species, respectively. A total of 75 species of zooplankton belonged to 56 genera and 17
groups of pelagic larva were identified in Yeqing Bay. The coastal low saline species was the dominant ecotype in the study
area, and the dominant species were Labidocera euchaeta, Acartia pacifica, Acrocalanus gibber, Pseudeuphausia sinica and
Sagitta bedoti etc.

There was considerable seasonal variation in zooplankton biomass and abundance in the surveyed area. The peak of

biomass appeared in August, followed by November and May, and the lowest biomass appeared in February. Similarly, the
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highest abundance of zooplankton was observed in August, followed by May, November and February. There were similar
horizontal distribution patterns for the biomass and abundance of zooplankton. They both increased from the upper of the bay
to the lower of the bay in February and May, but decreased from upper bay to lower bay in August. Biomass and abundance
were distributed evenly in Yeqing Bay in November. Moreover, there was marked seasonal variation in the species diversity of
zooplankton, which was conformable to the abundance of zooplankton. Results from the dilution experiments indicate that
there was grazing pressure of microzooplankton on phytoplankton in Yeqing Bay throughout the year. though the rate of
microzooplankton grazing on phytoplankton varied seasonally. Phytoplankton were growing at 0. 26~2. 07d ' and grazed by
microzooplankton at a rate of 0. 15~0. 48d ' in different seasons.

Key words :zooplankton; biomass; abundance; grazing rate; Yeqing Bay
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Table 1 Zooplankton composition and seasonal variation in Yeqing Bay(Aug. 2002 to May 2003)
. . Total
Group Copepoda Acalephe Chaetognatha Pelagic larva Other group
2003 5 May 2003 8 7 3 10 9 37
2002 8 Aug. 2002 22 14 4 14 24 78
2002 11 Nov. 2002 12 2 4 6 7 31
2003 2 Feb. 2003 11 6 5 22
2.1.2 4 o
65% . N N \ R R N
. b N o
2.2
4 71. 37 mg/m*, 8 s s
) s 4 ,  150.78 mg/m?*;2 . s
0 B ) 14 87 mg/m3;11 5 B
83.05 mg/m®  36.50 mg/m*C 2),
72.96 ind/m?, 08 s s
, , ., 160.32ind/m?*; 2 R ,
, s , 11. 64ind/m”; 5 11 s

61.14ind/m®  58. 75ind/m?’(
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Table 2 Species name of zooplankton in Yeqing Bay(Aug. 2002 to May 2003)

Species 2 Feb. 5  May 8  Aug. 11 Nov.

~ W Do
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13.
14.

15.

16.
17.

18.
19.

20.
21.

22.
23.

24.

26.
27.
28.
29.
30.
31.
32.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Hydromedusae
Turritopsis nutricula McCrady
Bougainvillia britannica (Forbes)
Clytia hemisphaericum (Linnaeus)
Clytia sp.
Obelia spp.
Phialucium sp.
Octophialucium indicum Kramp
Eirene ceylonensis Browne
E. hexanemalis (Goette)
Eirene sp.
Liriope tetraphylla (Chamisso et Eysenhardt)
Siphonophora
Hippopodius hippopus (Forskal)
Diphyes chamissonis Huxley
Lensia subtiloides (Lens et Van Riemsdijk)
Muggiaea atlantica Cunningharm
Ctenophora
Pleurobrachia globosa Moser
Beroe cucumis Fabricius
Polychaeta
Tomopteris pacifica L.zuka
Pelagobia longicirrata Greeff
Ostracoda
Euconchoecia aculeata (Scott)
Cypridina acuminata (Muller)
Cladocera
3| Penilia avirostris Dana
& Evadne tergestina Claus
Copepoda
Calanus sinicus Brodsky
Undinula vulgaris (Dana)
Eucalanus subcrassus Giesbrecht
Paracalanus parvus (Claus)
P. aculeatus Giesbrecht
Acrocalanus gracilis Giesbrecht
A. gibber Giesbrecht
Euchaeta concinna Dana
Temora turbinata (Dana)
Centropages tenuiremis Thompson et Scott
C. sinensis Chen et Zhang
Sinocalanus tenellus Kikuchi
Psedodiaptomus marinus Sato
Calanopia thompsoni A. Scott
Labidocera bipinnata Tanaka
L. euchaeta Giesbrecht
L. sinilobata Shen et Lee
L. detruncate Dana
Pontella chierchiae Giesbrecht
Acartia pacifica Steuer
A. danae Giesbrecht

A. clausi Giesbrecht

+ 4+t

+

+

+ +

o+t

+ 4+ + +

+ 4+ + +
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1
46. A. negligens Dana + +
47. Acartiella sinensis Shen &. Lee —+ +
48. Tortanus derjugini Smironov + + + +
49. Sapphirina angusta Dana +
50. Clytemnestra scutellata Dana + +
51. Setella gracilis Dana -+
Mysidacea
52. Gastrosaccus pelagicus 1i +
53. Acanthomysis brevirostris Wang et Liu + + + —+
54. A. longirostris Ti +
Cumacea
55. Iphinoe tenera L.omakina + +
56. Diastylis tricincta (Zimmer) + +
Amphipoda
57. 8, Tullbergella cuspidata Bovallius +
58. Monoculodes limnophilus Tattersall —+ —+ -+ -+
Euphausiacea
59. Pseudeuphausia sinica Wang et Chen + +
Decapoda
60. Acetes chinensis Hansen -+
61. Acetes sp. + —+ —+ 4
62. Lucifer sp. + -+
63. Leptochela gracilis Stimpson + +
64. L. hainanensis Yu +
65. Latreutes planirostris (de Haan) -+
Chaetognatha
66. Sagitta enflata Grassi + +
67. S. nagae Alvarino —+ -+ -+
68. S. bedoti Beraneck + -+ -+
69. S. pulchra Doncaster -+ -+ +
Tunicata
70. Oikopleura dioica Fol —+ +
71. Oikopleura sp. +
72. Dolioletta sp. + +
Pelagic mollusca
73. Hyalocylix striata (Rang) +
74. Limacina trochiformis (d’Orbigny) +
75. Atlanta sp. + +
Pelagic larva
76. Tubularia actinula larva +
77. Trochophora larva +
78. Polychaeta larva + + + +
79. Marine insect larva =+
80. Isopoda larva +
81. Cirripedite larva + +
82. Lamellibranchiata larva + -+ -+
83. Gastropoda post larva =+ —+ —+
84. Copepoda nauplius larva -+ -+ + +
85. Euphausiacea larva + + +
86. Brachyura larva + + -+ -+
87. Squillidae alima larva +
88. Ophiopluteus larva -+
89. Echinopluteus larva +
90. B2 Engraulis japonicus Temminck et Schlegel +
91. % Gobiidae gen. spp. + +
92. Undecided group fish larva + + +
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3

(2002. 8~2003. 5)

Table 3 Seasonal variation of biomass and abundance of zooplankton (Aug. 2002 to May 2003)

Biomass (mg/m?) Abundance (ind/m?)
Mean Mean
Parameter Upper of Middle of Lower of (mg/m*) Upper of Middle of Lower of (ind/m?)
the bay the bay the bay the bay the bay the bay
5 May 22.50 40. 87 43.95 36. 50 40. 04 69. 41 69. 86 61.14
8 Aug. 248.79 108. 14 84.73 150. 78 279. 32 139.12 57.16 160. 32
11 Nov. 100. 85 69. 66 89.13 83. 05 58.33 57.73 60. 60 58.75
2 Feb. 8.16 10. 50 24. 85 14.87 3. 04 4.78 25.39 11. 64
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Table 4 Seasonal variation of dominant species of zooplankton(Aug. 2002 to May 2003)
0,
Season Dominant species (%)
In the percentage of total abundance
5 May . . 48
8  August N . 50
11 November N . 71
2 February . . 43
5 s N s 3 48% ;8 s

40. 58 ind/m?, 25.31%,
11 s , 21.17 ind/m?, 36.03% ,
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, 2003 5 s Table 5 Seasonal variation of diversity index of zooplankton (Aug.
(&) 0.927d . ) 9.07d . 2002 to May 2003)
Diversity index (")
’ Season Mean of
. 2002 8§ Mean Range Evenness (.J)
(g) 0.39d°"', (k) 1.78d°1, 5 May 2.94 1.82~3.53 0. 80
s 8 August 3.16 2.45~3.80 0.74
2002 1 i (2 11 November 2.24 0.98~3.03 0. 69
2 February 1.11 0.59~2.13 0.92
0.48d°', (k) 0.52d°',
s s . 2003 2 (g) 0.15d7"',
(k) 0.26d", s o
6
Table 6 Comparison of results of dilution experiments in different parts of the world ocean
Study area Phytoplankton growth rate £(d~1) Microzooplankton grazing rate g(d 1) Reference
Kaneohe Bay, Hawaii 1.2~2.0 0.1~1.1 [5]
Hiroshima Bay 0.26~1.88 0.20~1.39 [6]
Monterey Bay, Canada 0.53~1.30 0.23~0.79 [7]
Fourleague Bay, Louisiana 0.46~2.14 0.32~2.11 [8]
Western Gulf of St. Lawrence 0.41~1.09 0.34~0.55 [9]
Bohai Sea 0.23~0.73 0.43~0.69 [10]
Yeqing Bay 0.26~2.07 0.15~0.48 This paper
3
3.1 4 16 »06 5 75 17 s s . 28
( ), 17, 17 »8 (64 14 ) s
3.2 4 N N s
s 65% s o s
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