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Fig. 1 Location of southern waters of Miaodao Archipelago and sampling stations
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Tab.1 Dominant phytoplankton species in southern waters of Miaodao Archipelago

(Ebria tripartita

Guinardia delicatula (Cleve) Hasle 0.996

Paralia sulcata (Ehrenberg) Cleve 0.47
Gymnodinium sp. 0.17
Coscinodiscus sp. 0.04
Thalassiosira eccentrica (Ehrenberg) Cleve 0.02
Prorocentrum dentatum 0.02
Ceratium tripos(Miller) Nitzsch

Pseudo-nitzschia delicatissima (Cleve) Heiden

Ceratium fusus

Dictyocha fibula

Thalassiosira pacifica Gran & Angst

Asteroplanus karianus

Thalassiosira rotula Meunier

0.49

0.12
0.04
0.03
0.02

0.26

0.04

0.52
0.10
0.03
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F2 FHEEY | HEEFE R
Tab. 2 Characteristic species of phytoplankton Group |
Ipgk (%) (%)

Paralia sulcata (Ehrenberg) Cleve 11.27 11.27
Ceratium tripos(Miller) Nitzsch 6.93 18.20
Ceratium fusus 5.22 23.42
Pseudo-nitzschia delicatissima (Cleve) Heiden 5.18 28.60
Dictyocha fibula Ehrenberg 4.95 33.55
Coscinodiscus sp. 4.89 38.44
Pleurosigma sp. 4.68 43.11
Pseudosolenia calcar-avis (Schultze) Sundstrom 4.38 47.49
Gyrodinium spirale 3.90 51.39

: Group I(11-S1 11-S2 11-S3 11-S4 11-S5 11-S6 11-S7 11-S8 11-S13 11-15 11-S16 11-S17 11-S18 11-S19 11-S20
11-S21); 1 64.10
3 FHFEY m HRYEHER
Tab.3 Characteristic species of phytoplankton Group m
(%) (%0)
Paralia sulcata (Ehrenberg) Cleve 18.56 18.56
Ceratium tripos(Miiller) Nitzsch 9.14 27.7
Pleurosigma sp. 8.68 36.38
Ceratium fusus 8.09 44.47
Navicula sp. 8.06 52.53
: Group m(11-S9  11-S10 11-S11); :59.66 ; Group j(11-S12)( ); Group k(11-S14)( )
x4 FHFEY g HRYFHEM
Tab. 4 Characteristic species of phytoplankton Group g
(%) (%0)
Thalassiosira pacifica Gran & Angst 12.06 12.06
Paralia sulcata (Ehrenberg) Cleve 10.69 22.75
Asteroplanus karianus 7.95 30.70
Thalassiosira eccentrica (Ehrenberg) Cleve 6.91 37.61
Thalassiosira rotula Meunier 5.79 43.40
Guinardia delicatula (Cleve) Hasle 4.36 47.76
Ditylum brightwellii (West) Grunow 4.04 51.80
: Group g(2-S1  2-S2 2-S3 2-S5 2-S6 2-S8 2-S9 2-S13 2-S14 2-S15 2-S16 2-S17 2-S18 2-S19 2-S20 2-S21);
: 78.65; Group h(2-S4)( )
x5 IFIHFEY i HEVFFER
Tab.5 Characteristic species of phytoplankton Group i
(%) (%)
Thalassiosira pacifica Gran & Angst 12.02 12.02
Paralia sulcata (Ehrenberg) Cleve 10.69 22.71
Asteroplanus karianus 8.18 30.89
Thalassiosira rotula Meunier 6.77 37.66
Thalassiosira eccentrica (Ehrenberg) Cleve 6.52 44.18
Guinardia delicatula (Cleve) Hasle 5.34 49.52
Pseudo-nitzschia pungens (Grunow ex Cleve) Hasle 4.23 53.75
: Group i(2-S7 2-S12); 1 84.31
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F 6 FiFEYY fHBVRFER
Tab. 6 Characteristic species of phytoplankton Group f

(%) (%)
Thalassiosira pacifica Gran & Angst 16.38 16.38
Paralia sulcata (Ehrenberg) Cleve 13.19 29.57
Thalassiosira eccentrica (Ehrenberg) Cleve 8.31 37.88
Asteroplanus karianus 8.12 46.00
Thalassiosira rotula Meunier 6.92 52.93
: Group f(2-S10 2-S11); 1 75.31
F 7 FHEY e HEVFEM
Tab.7 Characteristic species of phytoplankton Group e
(%) (%)
Guinardia delicatula (Cleve) Hasle 53.70 53.70

: Group e(5-S1  5-S2 5-S3 5-S4 5-S5 5-S6 5-S7 5-S8 5-S89 5-S11 5-S12 5-S13 5-S14 5-S15 5-S16 5-S17 5-S18 5-S19

5-S20  5-S21); : 75.29; Group d(5-S10)( )

8 FiHFEY c HEVFFER
Tab.8 Characteristic species of phytoplankton Group ¢

(%) (%)
Paralia sulcata (Ehrenberg) Cleve 18.91 18.91
Gymnodinium sp. 14.42 33.33
Coscinodiscus sp. 12.17 45.50
Thalassiosira eccentrica (Ehrenberg) Cleve 10.32 55.81
: Group c(8-S1 8-S3 8-S4 8-S5 8-S6 8-S7 8-S8 8-S9 8-S12 8-S13 8-SI14 8-SI5 8-S16 8-S21); :55.89
9 FiEEY b HNFFEM
Tab. 9 Characteristic species of phytoplankton Group b
(%) (%)
Paralia sulcata (Ehrenberg) Cleve 32.54 32.54
Coscinodiscus sp. 18.94 51.48

: Group b(8-S2  8-S10 8-S17 8-S18 8-S19 8-520);

, 10 (40%), 5 (20%),

3 (12%), 30 (12%), 1
(4%), 1 (4%), 1 (4%), 1
(4%) ,

, 66.33 ~5287.50  /m’,
1952.74  /m’; 72.86~
2156.82 /m’, 352.51  /m’;
11.88 ~294.80 /m’, 87.38 /m’;
3325 ~137.73  /m’,
79.95 /m’
2.2.2

34 /2016
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Fig. 3 Cluster and MDS plots of zooplankton communities
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Tab. 10 Dominant species in southern waters of Miaodao Archipelago
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: : 2.3 FHAMEFEHHFEIRGX A

, 4
(SIMPER) 4
(41 11~ 20

R 11 FHEEY g HRIEFER

Tab. 11 Characteristic species of zooplankton Group g

(%) (%)
Sagitta crassa 59.07 59.07
Calanus sinicus 26.23 85.30
Mysidacea larva 8.51 93.82
: Group g(11-S1 11-S2 11-S3 11-S8 11-89 11-S10 11-S12 11-S15 11-S18 11-S19 11-S20 1 67.17
F 12 FiFsh4) h LHEYFHER
Tab. 12 Characteristic species of zooplankton Group h
(%) (%)
Sagitta crassa 44.83 44.83
Calanus sinicus 19.55 64.38
Mysidacea larva 6.71 71.09
Ctenophora 5.95 77.04
SP. Hyperiidea sp. 5.50 82.54
Labidocera euchaeta 4.34 86.88
Nauplius larva 3.18 90.06
: Group h(11-S4 11-S5 11-S6 11-S7 11-S16); 166.39
F 13 FiFand f HREHER
Tab. 13 Characteristic species of zooplankton Group f
(%) (%)
Sagitta crassa 93.47 93.47
: Group f(11-S11  11-S13  11-S14 11-S17); :61.07
% 14 FiFah4) d LHRYFHER
Tab. 14 Characteristic species of zooplankton Group d
(%) (%)
Sagitta crassa 33.92 33.92
Calanus sinicus 31.21 65.13
Centropages mcmurrichi 27.46 92.59

: Group d(2-S1 2-S2 2-S3 2-S4 2-S5 2-S6 2-S7 2-S8 2-S9 2-S10 2-S11 2-S12 2-S13 2-S14 2-S15 2-S16 2-S17 2-S18

2-S19 2-S20 2-S21); :79.96

F 15 FiHEEhY b ARVEFIEM

Tab. 15  Characteristic species of zooplankton Group b

(%) (%)
Centropages mcmurrichi 48.62 48.62
Calanus sinicus 30.68 79.29
Sagitta crassa 14.59 93.88

: Group b(5-S1 5-S2 5-S9 5-S14 5-S15 5-S18 5-S19 5-S20 5-S21); 1 84.39
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R 16 FiHFEhY a HEYHFER

Tab. 16 Characteristic species of zooplankton Group a

(%0) (%)
Centropages mcmurrichi 38.17 38.17
Calanus sinicus 22.49 60.66
Sagitta crassa 13.35 74.01
Nauplius larva 9.50 83.51
Microsetella norvegica 8.07 91.59
: Group a(5-S3  5-S11  5-S12 5-S13); : 85.74
R 17 FiEEhY) e ARYFFIEF
Tab. 17 Characteristic species of zooplankton Group e
(%) (%)
Centropages mcmurrichi 42.59 42.59
Calanus sinicus 29.09 71.67
Nauplius larva 16.10 87.77
Microsetella norvegica 12.23 100.00
: Group e(5-S4 5-S10); 169.24
F 18 FiFEh4) c HRYFFIERM
Tab.18 Characteristic species of zooplankton Group
(%) (%)
Calanus sinicus 40.29 40.29
Centropages mcmurrichi 31.88 72.17
Sagitta crassa 16.39 88.57
Paracalanus parvus 5.52 94.08
: Group c¢(5-S5 5-S6 5-S7 5-S8 5-S16 5-S17); : 81.74
19 FiFsh4 i BB FFEM
Tab. 19 Characteristic species of zooplankton Group i
(%) (%)
Sagitta crassa 40.22 40.22
Oithona similis 26.34 66.56
Mysidacea larva 24.52 91.08
: Group i(8-S1  8-S2  8-S4 8-S10 8-S11 8-S20 8-S21); 1 72.76
& 20 FiFEh¥) j HEYERIER
Tab. 20 Characteristic species of zooplankton Group j
(%) (%)
Sagitta crassa 30.85 30.85
Mysidacea larva 16.71 47.56
Oithona similis 12.67 60.22
Nectochaete larva 7.65 67.88
Alima larva 7.28 75.16
Calanus sinicus 5.07 80.23
Microsetella norvegica 4.49 84.72
Fish larva 3.25 87.97
Paracalanus parvus 2.75 90.72
: Group j(8-S5 8-S6 8-S7 8-S8 8-S9 8-S12 8-S13 8-S14 8-S15 8-S16 8-S17 8-S18 8-S19); 162.83
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Preliminary analysis of the characteristics of plankton com-
munity in southern waters of Miaodao Archipelago

WANG Yuan-yuan'?, LI Jie', SHI Hong-hua?, YANG Fan', ZHANG Yu'

(1. College of Environmental and Municipal Engineering, Qingdao University of Technology, Qingdao 266033,
China; 2. First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China)
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Key words: plankton; community characteristics; Miaodao Archipelago

Abstract: In this study, we conducted a detailed field survey in 2012~2013 on the plankton resources in the south-
ern waters of the Miaodao Archipelago (four voyages). Using multivariate statistical analysis techniques, we ana-
lyzed the community characteristics of phytoplankton and zooplankton. We identified a total of 94 phytoplankton
taxa, with diatoms being the main phytoplankton species Moreover, we identified 25 species of adult zooplankton
and 13 species of larval zooplankton, with copepoda being the main zooplankton species. Our cluster analysis re-
sults for phytoplankton and zooplankton showed significant seasonal differences in the community structures. The
autumn and winter phytoplankton community structures were similar, as were the winter and spring zooplankton
community structures. Multidimensional scaling analysis results showed that the summer phytoplankton community
structure differed significantly from those in the other seasons. However, the largest seasonal difference for zoo-
plankton was in autumn. The seasonal variation of the phytoplankton community was as follows: diatom— dinoflag-
ellate community (autumn) — diatom community (winter) — diatom community (spring) — diatom— dinoflagellate
community (summer). However, the seasonal variation of the zooplankton community was as follows: chaetognatha
community (autumn) — chaetognatha—copepods community (winter) — copepods community (spring) — larva— chae-

tognatha community (summer).
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