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Seasonal dynamics of zooplankton and microzooplankton grazing impact in Sanmen
Bay, China
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Abdgract: The gecies comrpostion, biomass, abundance and ecies diverdty of zooplankton were determined for sanples
oollected from 12 daions in Sanmen Bay in four cruses from Augus 2002 to May 2003. Phytoplankton growth and
microzooplankton grazing rates were measured by the dilution technique , in which sanples were taken at the beginning and end of
the experiment for chlorophyll a concentration. We have a9 andyzed the spatiad and tempord variation of zooplankton and its
relaionship with environmentd factors.

The results showed that the zooplankton in Sanmen Bay could be divided into 4 ecologcd groups, which were named coadd
low sdline gecies, eduary bracki sh water gpecies, off shore warmwater ecies and eurytopic species, respectively. A totd of 89
oecies of zooplankton belong in 67 genera and 16 groups of pelagic larva were identified in Sanmen Bay. The coadd low sine
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oecies was the dominant ecotype in the sudy area, and the dominant ecies were Calanus sinicus, Labidocera euchaeta,
Tortanus derjugini , Acartia pacifica, Pseudeuphausia sinica and Sagitta bedati. There was condderable ssaond variation in
zooplankton biomass and abundance in the surveyed area. The peak of biomass gppeared in Augug , followed by November and
May , and the lones hiomass gopeared in February. Snilarly, the highes abundance of zooplankton was observed in Augug ,
folloned by May , November and February. There were smilar horizonta digtribution patterns for the biomass and abundance of
zooplankton in February and May , in which they both increased from the upper of the bay to the lower of the bay in February and
May. However , there were different horizontal di stribution paternsfor themin August. The peak of biomass gopeared in the lower
o the bay , while the highes abundance of zoopl ankton was observed in the upper of the bay in Augud. Biomass and abundance
were digtributed evenly in Sanmen Bay in November. Moreover , there was marked seaond variation in the gecies diversty o
zooplankton , which was corformald e to the abundance of zooplankton.

Resutsfrom the dilution experiments indicated that there was grazing pressure of microzooplankton on phytoplankton in
Sanmen Bay throughout the year , though the rate of microzooplankton grazing on phytoplankton varied seaondly. Edtinetes for
phytoplankton growth rate ranged from 0. 25 to 0. 89d™ * , while mi crozooplankton grazing rate varied between 0. 18 and 0. 68d ™ in
dfferent seasons. The growth rate of phytoplankton surpassed grazing rate of microzooplankton in dl seaons. Microzooplankton
grazed phytoplankton standing stock at a rate of 16. 1 t0 49. 1 % d” * and the grazing pressure of i crozoopl ankton on phytoplankton
primary production ranged from 58.3 to 83.6 % d™ * in different seasons.

Key wor ds:zooplankton ; biomass; abundance; microzooplankton grazing; Sanmen Bay
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Table 1 Zooplankton composition and seasonal variation in Sanmen Bay, China(Aug. 2002 to May 2003)
GQowp Copepoda Acdephe Chaetognatha Pdagc larva Other groups Tota
2003 2  Feb.2003 10 3 2 15
2003 5 May 2003 16 7 3 12 7 45
2002 8  Aug.2002 23 21 4 14 25 87
2002 11 Nov.2002 15 4 4 5 8 36
8 (), , . .
73 14 , , 48 ;5 ( ), (33 12
) 11 ( ) (31 5 ) ;2
1 1 L ( ) 1
, , 12 3 , 4
> > > 4 8 ,

Paracalanus parvus

Monocul odes limnophilus

Gopepods nauplius larva

Diastylis tricincta
Brachyura larva
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Table 2 Species name o zooplankton in Sanmen Bay (Aug. 2002 to May 2003)
Secies 2 Feb. 5 May Aug. 11 Nov.
Hydromedusae
1 Sarsia nipponica Uchida +
2. Ectopleura 9. +
3. Euphysa aurata Forbes +
4. Turritopsis nutricula McCrady +
5. Cytia hemisphaericum Linnaeus +
6. Obdia p. +
7. Phialucdum 9. +
8. Octophial udum indicum Kranp +
9. E rene ceylonensis Browne +
10. Eutima ( Otorchis) gegenbauri Haechel +
11. Aeguorea conica Browne
12. Aeginum 9. +
13. Liriope tetraphylla Chamiso et Eysenhardt + +
14. Aeginum grimaldii Maas +
15. Somundela bitentaculata Quoy et Gaimard + +
Sphorophora
16. Agalma degans Sars +
17. Hippopodi us hi ppopus Forskal +
18. Diphyes chamissonis Hud ey + +
19. Lensia subtiloides Lens et Van Riemsdijk + +
20. Muggi aea atlantica Cunningham +
21. Che ophyes appendiculata Eschscholtz +
Cterophora

22. Pleurobrachia globosa Moser + +
23. Beroe cucumis Fabricius + +

Polycheeta
24. Tomopteris padfica Lzuka +
25. Pdagobia longidirrata Qredf +

Qadobcera
26. 7% Panilia avirestris Dana +
27. % Bvadne tergestina daus +

Qopepods
28. Calanus sinicus Brodsky + + +
29. Canthocal anus pauper Gesbrecht
30. Nannocal anus minor Claus
31. Eucal anus subcrassus Geshrecht +
32. Paracal anus parvus Gaus + + +
33. P. aculeatus Gesbrecht +
34. Acrocalanus gradilis Gesbrecht +
35. A. gibber Gesbrecht + +
36. Clausocal anus arcuicornis Dana +
37. Euchaeta concinna Dana + +
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Soecies May Aug. 11 Nov.
38. Scoledithrix danae L ubbock + + +
39. Temora turbinate Dana +
40. Certropages abdominalis Sato
1. C. tenuiremis Thompon & Soott +
42, C. dorsispinatus Thompson & Soott +
43. C. sinensis Chen & Zhang +
a4. C. furcatus Dana
45. Sinocalanus tendlus Kikuchi +
46. Schmackeria poplesia Shen
47. Candacia bradyi A. Soott +
48. L abidocera euchaeta Gesbrecht + + +
49, L. sinilobata Shen & Lee +
50. L. detruncate Dana +
51. Pontella chierchiae Gesbrecht +
52. P. securifer Brady +
53. Pontellopsis regalis Dana +
4. Pontdlina plumata Dana +
55. Acartia pacifica Seuer + + +
56. A. danae Gesbrecht +
57. A. daus Gesbrecht + + +
58. A. negligens Dana +
59. Tortanus derjugini Smirorov + +
60. Oithona similis aus +
61. Oncean 9. +
62. Clytemnestra scutdlata Dana + +
63. Microsetella norvegica Boeck + +
Mys dacea
64. Acanthomysis brevircstris Wang & Liu + + +
65. A. longircstris li +
Cumecea
66. Diastylis tricincta Zimmer + + +
Anphipoda
67. #X Tullbergdla cuspidata Bovallius + +
68. Monocul odes limnophilus Tattersall + + +
Euphausacea
69. Pseudeuphausia sinica Wang & Chen + + +
Decgpoda
70. Acdies chinensis Hansen +
71. Acdes 9. + + +
72. Ludfer hanseni Nohili +
73. Ludfer 9. +
74. Leptochd a gradilis Sinpon + +
75. Latreutes planirastris de Haan + +
Chaetognatha
76. Sagitta erflata Gasd + +
7. S. nagee Alvarino + + +
78. S. bedati Beraneck + + +
79. S. pulchra Doncager + + +
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2
Pecies 2 Feb. 5 May 8 Aug. 1
Tunicata
80. Oikopleura longicauda Voot +
81. Oikopleura dioica Fol +
82. Oikopleura 9. +
83. Ddidetta gegenbauri Uljanin +
8. Ddideta 9. +
Pdagc nollusca
85. Limacina trochiformis d’ Orbigny +
86. Cresais acicula Rang +
87. Cavdinia globulcsa Rang +
88. Preumoderma atlanticum Oken +
89. Atlanta 9. +
Pdagc larva
0. Polychaeta larva + +
91. Ipoda larva +
92. Girripedite larva + +
93. Lamdllibranchiata larva +
A. Gagropoda pogt larva + +
95. Baanus larva +
9. Qopepods nawplius larva + + +
97. Euphaus acea larva + +
98. Porcdllana zea larva + +
9. Brachyura larva + + +
100. Pdinurus larva +
101. Sillidee dima larva +
102. Ophiopl uteus larva +
103. Qupeidee gen. p. + + +
104. 8% Engraulis japonicus Temminck et Schiege + +
105, 8% @biidae gen. p. + +
2.1.2 . 4.25m, ,
4
(1) :
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(2 : :

() : : :
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Table 3 Seasonal variation of biomass and abundance of zooplankton (Aug. 2002 to May 2003)
Biomass(mg/m®) Abundance (ind/m°)
; Mean f Mean
Upper Midde Lower Upper Midde Lower
Parameter (mg/m?®) (ind/m®)
o the bay o the bay o the bay of the bay of the bay o the bay
5 May 88. 90 126. 50 165. 40 133.31 125. 40 133.50 185.80 153.28
8 Aug 284.18 252. 20 574.72 378.31 436. 86 380. 28 347.21 383.68
11 Nowv. 115. 12 153.11 140. 13 138.20 66. 73 59.99 64. 06 63.37
2 Feb 61. 95 17.08 38.16 36.98 90. 14 23.68 37.55 46. 85
2.4
2003 5 , , Sl (250
ind/m’) , , , ( 3 43
2002 8 , , ) S12
628. 82 ind/m’ : : ( 3 4b
2002 11 , ( 3 4c)
N T
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Fig.4 Horizontal distribution of zooplankton abundance (ind/m°)
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Table5 Seasonal variation of diversity index of zooplankton (Aug. 2002
! to May 2003)
11 , Diversty index (H)
-1 Seaon Mean of
, 0.89d ", , Mean Rane  menness(J)
5 May 3.44 2.57 3.97 0.79
, 0.68d" 1 49.1%d" 1 8  Augut 3.54 2.44 4.02 0.72
1 11 November 3.00 2.68 3.26 0.83
83. 6 %d 2 February 164 0.81 2.65 0.84
5 «C ),
0.18d" 16.1%d ', 6
(2002 8 2003 5 )
' ' Table6 Qazing pressure of microzooplankton on phytoplankton and
primary production in Sanmen Bay, China (Aug. 2002 to May 2003)
-1
8 y 58.3 0/Od y Qazng G
o pressre o azing pressure
(0.79d ) Micromoplankton of microzooplankton
. Seaon gzing rate i crozooplankton on primery
(0.38d° %) , (oY on ;zrg//[osl_alr;kton production
: 0 ’ (%d?
75% 5% 100%, 5 May 0.18 16.1 73.5
8  Augud 0.38 3.9 58.3
( 7) 11 November 0.68 49.1 83.6
, 2 February 0.41 33.4 3.7
a
7
Table 7 Comparison o results o dilution experiments in different
! waters o the world
Phytoplankton  Mi crozoopl ankton
’ Sudy area gowth rate gazng rate Reference
(dh (dh
[14] 10a Kaneohe Bay , Hanaii USA 12 20 0.1 11 (8]
Hiroshima Bay , Japan 0.26 1.88 0.20 1.39 [9]
Monterey Bay , Canada 0.53 1.30 0.23 0.79 [10]
(581 Fourleague Bay, LolisanaUSA 0.46 2.14 0.32 211 [11]
, Wesemn Qf o S.Lawence, 1 169 03 05  [12]
USA
3 Bohd Sea, Chima 0.23 0.73 0.43 0.69  [13]
3.1 4 15 Yuegng Bay, China 0.26 2.07 0.15 0.48 [7]
Sanmen Bay , China 0.25 0.89 0.18 0.68  This paper
67 , 89 16 ) ,
, 36 , 23 , ), 16 8
(73 14 ) ,
3.2 4 ,
, 60 % ,
3.3 171. 70mg/m’ | 8 (378.31
mg/m’) 2 (36. 98mg/nt) 11 5 5 ,

'8
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