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Variation of spatial and temporal distributions of phytoplankton
community in coastal waters of Yantai

WANG Yan'?, DONG Zhi—jun', LIU Dong-yan', DI Bao—ping'~

(1. Key Laboratory of Coastal Zone Environmental Processes and Ecological Remediation , Yantai Institute of Coastal Zone Research (YIC),
Chinese Academy of Sciences (CAS), Shandong Provincial Key Laboratory of Coastal Zone Environmental Processes , YICCAS, Yantai
264003, China; 2. University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract The research on the variation of temporal and spatial distributions of phytoplankton community in the coastal wa-
ters of Yantai (Sishili Bay and Taozi Bay ) was bimonthly conducted during April 2010 to March 2011 in two bays. A total of
187 phytoplankton species belonging to 78 genera was identified from the samples of 28 sites. Among them ,50 genera and
103 species were Bacillariphyta; 21 genera and 73 species were Dinophyta; 5 genera and 7 species were Heterokontophyta ;
1 genera and 3 species were Chlorophyta ; there was one incertae sedis. Diatoms dominated in the abundance (97.3 %) and
species richness (55.3 %), followed by Dinoflagellates. There existed significant temporal variations in terms of cell abun-
dance, Shannon-Weaver index (H') and evenness (J): cell abundance ranged from 0.6 x10* cells/L to 156.7x10" cells/L
with a highest peak in summer (August) and a higher peak in spring (March and April) ; Shannon-Weaver index (H")
ranging from 1.23 to 2.55, and evenness (/) ranging from 0.28 to 0.68 , were higher in June and October than those in other
months. The phytoplankton community was characterized by Bacillariphyta species coexisting with Dinophyta and Het-
erokontophyta species in summer, and the phytoplankton community was mainly made of Bacillariphyta in other investigation
seasons. The results of Cluster analysis were used to analyze the spatial distribution of phytoplankton community in 6 cruises.

The cell abundance difference between Sishili Bay and Taozi Bay was not significant in the whole survey period , but it was
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significant in autumn (October) and winter (December). In early spring (March), the phytoplankton community structure
was significantly different between Sishili Bay and Taozi Bay, while it was not significantly different in other investigation
seasons.

Keywords Sishili Bay; Taozi Bay; phytoplankton; cluster analysis
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Bacillariphyta
Achnanthes brevipes C. Agardh +
Actinocyclus ehrenbergii Ralfs +
Actinoptychus senarius Ehrenberg Ehrenberg +
Amphora commutata Grunow +
Amphora costata W. Smith +
Amphora laevis Gregory +
Amphora sp. +
Asterionellopsis glacialis  Castracane Round +
Asteroplanus karianus  Grunow C. Gardner & R. M. Crawford +
Atteya zachariasii Brun +
Bacteriastrum delicatulum Cleve
Bacteriastrum sp. +
Biddulphia biddulphiana J. E. Smith Boyer +
Biddulphia grundleri A. Schmidt
Biddulphia obtusa Kiitzing Ralfs +
Cerataulina daemon  Greville Hasle +
Chaetoceros aequatoriale Cleve +
Chaetoceros compressus Lauder +
Chaetoceros curvisetus Cleve +
Chaetoceros debilis Cleve +
Chaetoceros densus Cleve Cleve +
Chaetoceros didymus Ehrenberg +
Chaetoceros knipowitschii A. Henckel +
Chaetoceros lorenzianus Grunow +
Chaetoceros pelagicus Cleve +
Chaetoceros peruvianus Brightwell +
Chaetoceros saltans Cleve +
Chaetoceros socialis H. S. Lauder +
Chaetoceros sp. + +
Climacodium frauenfeldianum Grunow +
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Cocconets sp.

Corethron pennatum  Grunow  Ostenfeld
Coscinodiscus asteromphalus Ehrenberg
Coscinodiscus debilis Rattray
Coscinodiscus excentricus Ehrenberg

Coscinodiscus granii Gough
2

Coscinodiscus oculus—iridis ~ Ehrenberg  Ehrenberg

Coscinodiscus radiatus Ehrenberg
Coscinodiscus sp.

Cyclotella sp.

Cyclotella stylorum Brightwell

Cylindrotheca closterium  Ehrenberg Reimann & J. C. Lewin

Detonula pumila  Castracane  Gran
Diploneis fusca W. Gregory Cleve
Diploneis sp.

Ditylum brightwellii T. West Grunow
Ditylum sol ~ Grunow  De Toni

Donkinia sp.

Entomoneis alata  Ehrenberg  Ehrenberg
Eucampia cornuta  Cleve  Grunow
Eucampia zodiacus Ehrenberg

Eunotogramma debile Grunow
Grammatophora marina  Lyngbye  Kiitzing
Guinardia delicatula  Cleve  Hasle
Guinardia flaccida Castracane H. Peragallo
Guinardia striata Stolterfoth  Hasle
Hemiaulus hauckii Grunow ex Van Heurck
Hemiaulus sinensis Greville

Hyalodiscus subtilis J. W. Bailey

Lauderia annulata Cleve

Leptocylindrus danicus Cleve

Leptocylindrus mediterraneus H. Peragallo Hasle

Leptocylindrus minimus Gran

Licmophora abbreviata Agardh

Navicula inhalata A. Schmidt

Navicula jamalinensis Cleve

Melosira moniliformis  O. F. Miiller C. Agardh
Meuniera membranacea Cleve P. C. Silva
Navicula northumbrica Donkin

Navicula sp.

Nitzschia constricta  Gregory ~ Grunow
Nitzschia distantoides Hustedt

Nitzschia longissima  Brébisson — Ralfs
Nitzschia sp.

Nitzschia spathulata Brebisson

Nitzschia vitrea G. Norman

Odontella sinensis ~ Greville ~ Grunow

Paralia sulcata  Ehrenberg  Cleve
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Phaeodactylum tricornutum Bohlin

Pinnularia sp.

Pleurosigma acutum Norman ex Ralfs

Pleurosigma aestuarii  Brébisson ex Kiitzing  W. Smith
Pleurosigma formosum W. Smith

Pleurosigma pelagicum Peragallo

Pleurosigma rigidum W. Smith

Pleurosigma sp.

Podosira stelligera J. W. Bailey Mann
Pseudo—nitzschia delicatissima Cleve Heiden
Pseudo—nitzschia pungens GrunowexCleve G. R. Hasle
Rhaphoneis amphiceros Ehrenberg Ehrenberg
Rhizosolenia dlata f.indica Peragallo Ostenfeld
Rhizosolenia setigera Brightwell

Rhizosolenia sinensis Qian

Rhizosolenia styliformis Brightwell

Rhizosolenia sp.

Schroederella delicatula H. Peragallo Pavillard
Skeletonema costatum Greville Cleve

Stephanopyxis palmeriana Greville Grunow
Thalassionema nitzschioides Grunow Mereschkowsky
Thalassiosira nordenskioeldii Cleve

Thalassiosira rotula Meunier

Thalasstosira sp.

Trachynets sp.

Dinophyta

Akashiwo sanguinea K. Hirasaka G. Hansen @. Moestrup

Alexandrium catenella Whedon & Kofoid Balech
Alexandrium tamarense Lebour E.Balech
Amphidinium conradii J. Schiller

Ceratium boehmii Graham & Bronikovsky
Ceratium furca Ehrenberg Dujardin

Ceratium fusus Ehrenberg Dujardin

Ceratium horridum Gran

Ceratium longissimum Schroder Kofoid
Ceratium trichoceros Ehrenberg Kofoid
Ceratium tripos Miiller Nitzsch

Ceratium tripos var.atlanticum Ostenfeld Paulesen
Coolia monotis Meunier

Dinophysis acuminata Claparede & Lachmann
Dinophysis fortit Pavillard

Diplopsalopsis globula Abé

Diplopsalopsis orbicularis var. ovata Abé
Diplopsalosisas ynmetrica Magin Abé

Gambierdiscus toxicus Adachi & Fukuyo
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Gonyaulax grindleyi Reinecke

Gonyaulax polygramma Stein

Gonyaulax spinifera  Claparede & Lachmann  Diesing
Gonyaulax turbynei Murray & Whitting
Gonyaulax verior Sournia

Gymnodinium catenatum H. W. Graham
Gymnodinium lacustre Schiller
Gymnodinium lohmannit Paulsen
Gymnodinium rhomboides Schutt
Gymnodinium sp.

Gymnodinium viridescens Kofoid
Gyrodinium dominans Hulbert

Gyrodinium instriatum Freudenthal & Lee
Heterocapsa triquetra  Ehrenberg  F.Stein

Karenia brevis C. C. Davis G. Hansen & (. Moestrup

Karenia mikimotoi Miyake & Kominami ex Oda G. Hansen & ). Moestrup

Noctiluca scintillans ~ Macartney — Kofoid et Swezy
Oxytoxum sphaeroideum Stein

Peridinium quinquecorne Abé

Prorocentrum balticum ~ Lohmann  Loeblich
Prorocentrum dentatum Stein

Prorocentrum gracile Schiitt

Prorocentrum lima Ehrenberg F. Stein
Prorocentrum micans Ehrenberg

Prorocentrum minimum  Pavillard J. Schiller
Prorocentrum sp.

Protoperidinium bipes ~ Paulsen  Balech
Protoperidinium claudicans ~ Paulsen  Balech
Protoperidinium conicum  Gran  Balech
Protoperidinium divergens ~ Ehrenberg  Balech
Protoperidinium fatulipes  Kofoid ~ Balech
Protoperidinium globulum  Stein ~ Balech
Protoperidinium granit ~ Ostenfeld — Balech
Protoperidinium inflatum ~ Okamura  Balech
Protoperidinium leonis ~ Pavillard ~ Balech
Protoperidinium marukawai ~ Abé  Balech
Protoperidinium nipponicum Ahé

Protoperidinium oblongum  Aurivillius ~ Parke & Dodge
Protoperidinium oceanicum VanHoffen Balech
Protoperidinium ovatum Pouchet

Protoperidinium pallidum ~ Ostenfeld — Balech
Protoperidinium pellucidum Bergh ex Loeblich Jr. & Loeblich 111
Protoperidinium pentagonum ~ Gran  Balech
Protoperidinium punctulatum  Paulsen  Balech

Protoperidinium pyriforme P. Dangeard Balech
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Protoperidinium roseum  Paulsen + +

Protoperidinium sp. + +

Protoperidinium sphaericum ~ Murray & Whitting +

Protoperidinium sphaeroides P. Dangeard Balech +

Protoperidinium subpyriforme P. Dangeard Balech +

Protoperidinium thorianum  Paulsen + +

Protoperidinium ventricum  Abé +

Pyrophacus steinit ~ Schiller ~ Wall & Dale +

Scrippsiella trochoidea  Stein  Balech ex Loeblich III + +

Heterokontophyta

Chattonella marina ~ Subrahmanyan — Hara & Chihara + +

Dictyocha fibula Ehrenberg + +

Distephanus speculum  Ehrenberg +

Distephanus speculum var. octonarius Jorgensen Ehrenberg +

Distephanus speculum var. polyactis + +

Heterosigma akashiwo Y. Hada Y. Hada ex Y. Hara & M. Chihara + +

Mesocena polymorpha var. bioctonaria +

Chlorophyta

Pediastrum boryanum ~ Turpin ~ Meneghini +

Pediastrum duplex Meyen + +

Pediastrum simplex Meyen + +

Incertae Sedis

Ebria tripartita Schumann  Lemmermann +

50 103 48 94 39 6l

21 73 19 58 15 47

507 5 7 4 4

1 3 1 2 1 3

78 187 74 162 59 115
g

(AU d: HFH
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