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Characteristics of the phytoplankton community in the southern waters
of Hainan Island
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Abstract: The phytoplankton community in the southern waters of Hainan Island was characterized
based on four cruise surveys carried out in 1998 and 1999. A total of 290 species (including 23 varieties
and 5 forms) were identified by microscope, and species composition, richness and community structure
were analyzed using statistical and clustering methods. The results showed that phytoplankton species
were abundant in the study area, and were mainly composed of diatoms and dinoflagellates. The species
composition showed a significant spatio-temporal variation. In general, the dominant species were
characterized by warm water and halophilous or euryhalinous affinities. In the cool seasons, Navicula
subminuscula, a eurythermal species, was the major dominant species, while warm water species in-
creased rapidly with increasing air temperature. Phytoplankton richness showed no remarkable seasonal
variations, and diatoms were the most abundant group throughout the year. However, the richness of
dinoflagellate and blue-green algae increased significantly in warm seasons. The center of phytoplank-
ton richness occurred in the western waters around the mouth of the Beibu Bay in April and September,
and then shifted to the middle-eastern waters in December and January. A clustering diagram indicated
that the phytoplankton community had no obvious block distribution. The diversity index of the phyto-
plankton community was relatively low in December, at which time the community was unstable in
middle-southern waters. In conclusion, this phytoplankton community comprised a unique tropical open
sea biota, showing significant seasonal variation, and influenced by hydrologic features.
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ters of Hainan Island in 1998 and 1999
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Fig. 2 The horizontal histograms showing the number of phytoplankton species with different occurrence frequencies. Station rank
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Table 1
in 1998 and 1999

The dominant phytoplankton species and their dominance in the southern waters of Hainan Island based on data surveyed

LT

Dominant species

199849 H
Sept., 1998

199944 H
Apr., 1999

19984E12 H
Dec., 1998

199941 H
Jan., 1999

INFFIEBE Navicula subminuscula
MSHEE N. parva

HMEBE Rhizosolenia alata
MIGHFEEBE Thalassiosira subtilis
ERTEAR A BRAR R R. styliformis var. longispina
BN HELNALT R alata f. gracillima
ZEBREEE Chaetoceros affinis

57 ICHBEE C. lorenzianus

AP SARATEE Bacteriastrum varians
AR S R. bergonii

PEUAR T BE R. calcar-avis

RCHETEBE Thalassiothrix frauenfeldii
FiESE T delicatula

0.030 -

0.496 0.167
0.051 -
0.039 0.031
0.035 -
- 0.109
- 0.046
- 0.039

- 0.025

A3 )E<0.015, — means dominance < 0.015.

2 BEBUREEEEHEYEESTHEL(<10* cell/m’)

Table 2 The seasonal variation of phytoplankton richness in the southern waters of Hainan Island based on data surveyed in 1998

and 1999(x10* cell/m®)

Z=AY M AR i T ] Diatom FF317] Dinoflagellate HAb#EE Others
Season Mean Range F-FE Richness % “FJE Richness % F=FE Richness %
199849 Sept., 1998 4.46 0.12-31.74 2.93 63.5 0.46 10.3 1.17 26.2
1998412 H Dec., 1998 1.54 0.12-9.74 1.46 94.4 0.05 35 0.03 2.1
19994E1 H TJan., 1999 2.31 0.17-10.00 2.13 92.3 0.08 34 0.10 43
19994£4 5 Apr., 1999 4.04 0.29-11.33 3.24 80.2 0.36 8.9 0.44 11.0
14 Mean 3.19 - 2.44 82.6 0.24 6.5 0.44 10.9

EM A EE(C. affinis). FARTEA ST KA BE, F
J% 1536.9%.
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Fig. 3 Spatial distribution of phytoplankton richness in different seasons in the southern waters of Hainan Island
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(http://www.biodiversity-science. net/PCN/gikan/manage/wenzhang/060114.pdf)
HyFp 19984F9 H 19984212 H 19997E1 H 19994F4 H
Species Sept., 1998 Dec., 1998 Jan., 1999 Apr., 1999
07 Mg Achnanthes orientalis +
T ICHRHR Actinocyclus ehrenbergii +
A R Actinoptychus spp. + +
BRFRA 5 A. undulatus +
AR S Amphora spp. + +
ok Y Arachnoidiscus ehrenbergii +
H AT i Asterionella japonica +
b AT A. notata + +
RS Asterionella spp. + +
[yt Asterolampra marylandica + + +
TPy o Asteromphalus cleveanus +
T B T A. flabellatus +
R I8 2L A. heptactis +
SRS — A Asteromphalus sp. +
BUX VMAEE R Aulacodiscus affinis +
VAR — Aulacodiscus sp. +
INEFRAT 5 Bacteriastrum comosum +
PSR B. delicatulum + + + +
SRy B. elongatum + + + +
37 W R B. hyalinum + + + +
AR b Bacteriastrum sp. +
A AT B. varians + + + +
TEBN I Biddulphia mobiliensis + + + +
LRRC Sy B. sinensis + + + +
iR iREe Cerataulina bergonii +
B C. compacta +
7 I B S AR AR T Chaetoceros affinis var. willei +
ERR A C. affinis + + + +
KU A s C. atlanticus + + + +
KPGHEABHIATLALF  C. atlanticus var. neapolitana +
KVGPE S B 4R C. atlanticus var. skeleton + +
WG EE C. aurivillii +
REMAEE C. castracanei +
ERMEBE C. coarctatus + + + +
Ji ] £ 6 C. compressus + + +
A B C. convolutus +
R C. costatus + +
RN EER C. crinitus +
TEBE S B C. curvisetus + + +
5 KA B C. dadayi + +
FHEE B C. danicus +
ESEPEECH C. debilis +
FEE S B C. decipiens + + + +
EIEfBE C. densus +
WA B C. denticulatus + + +
WX i C. dichaeta + +
PIESECH C. didymus +
RS ) B 0 [ AR Fo C. didymus var. anglica +
puri S EEH C. distans + + + +
SR C. diversus + + + +
FRMAEE C. eibenii +
El % £ B C. indicum +
LB C. laciniosus + + +
TR C. laevis +
BB C. lauderi +
57 A B C. lorenzianus + + + +
T AR C. messanensis + + + +
H A B C. nipponica +
EEViIEEt C. paradox + +
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WyFp 199849 H 1998412 H 199941 H 1999424 H

Species Sept., 1998 Dec., 1998 Jan., 1999 Apr., 1999
A B B C. pelagicus + + + +
R A B C. pendulum + + +
e BB C. peruvianus + + + +
EPEOP IR SY C. pseudocurvisetus + +
fMEER Chaetoceros spp. + + + +
[ b £ B C. teres +
VPR EEH C. tetrastichon +
Y G B C. vanheurcki +
RUMIHR T i Climacodium biconcavum +
TR 5 C. frauenfeldianum + +
R R L Climacosphenia moniligera + +
GUIEHEE — T Cocconeis sp. +
INRE B Corethron hystrix + +
W EE C. pelagicum +
ﬁﬁﬁﬂfﬁ??ﬁ Coscinodiscus angstii + +

7 C. anguste-lineatus +

C. asteromphalus + + + +

C. centralis +

C. concinnus +

C. debilis +
Elml)ﬂi C. gigas + +
A [ C. exceutricus +
R PG 1R rh‘ifé C. janischii +
oy AR C. lineatus + + + +
Juﬂllmlﬁfs.% C. marginatus +

C. nitidus +

[kt C. nobilis +

G715 AL i C. nodulifer +
LA pi C. oculus-iridis +
AR SRR 07 C. radiatus + + +
¥4 TG IR 7 C. rothii +
[5A] i 58 I Coscinodiscus spp. + + + +
i Dactyliosolen mediterraneus + + +
Tl Detonula pumida +
BURE i — T Diploneis sp. +
A T2 3 Ditylum brightwelli + +
KRR e D. sol + +
Al TG 77 488 75 Ethmodiscus gazellae +
KAh s Eucampia cornuta +
LS F E. zoodiacus + +
JeAT 5 g — Fragilaria sp. +
Pl S i Gossleriella tropica +
TR B A% Grammatophora marina +
FRILA 5 Guinardia flaccida + + + +
o A Hemiaulus chinenesis + +
?ﬁ*ﬁ?ﬁ H. hauckii + + +
BITRE 45 H. indicus + +
T RE AT H. membranaceus + + +
LREEE S H. sinensis + +
BT A Hemidiscus cuneiformis + +
A6 77 57 st Lauderia borealis +
DA ot Leptocylindrus danicus + +
RGO 5 Licmophora abbreviata + +
i TR LY L. flabellata + +
BT R Licmophora spp. + +
T 1 o5 Mastogloia rostellata +
(K 5 R o 25 M. rostrate +
SERH B Melosira moniliformis +
FOAR T v M. nummuloides +
AR Melosira spp. + +
P B M. sulcata +
FHE S Navicula spp. + + + +
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Species Sept., 1998 Dec., 1998 Jan., 1999 Apr., 1999
HIHEE N. directa + + +
puriiiSPS B A N. distans +
pATPRyIAS N. latissima +
TS5 N. parva + +
WAL ST N. pavillardi +
NI N. subminuscula + + + +
B HZE 5 Nitzschia closterium + +
TR ZE T N. fasciculata +
22T N. frustulum +
S| N. hybrida +
KEEE N. lanceola +
Wkt ZE s N. lanceolata +
KIFIE N. longissima + + + +
KT A i A A N. longissima var. reversa +
WAL ZE 2 47 T N. lorenziana var. densestriata +
Ay I N. paradoxa + +
R/ N. sigma + + +
L A AR N. sigma var. sigmatella +
FIER Nitzschia spp. + + +
AR Phaeodactylum tricornutum + + + +
PG R — M Pinnularia sp. +
R BH B Planktoniella sol + + + +
pEry e Pleurosigma aestuarii + + +

bRz SaEAE P. affine +
i RS P. angulatum +
FHEREUEE P. naviculaceum +
W R B P. normanii + + +
AU — Pleurosigma sp. +
EMUEETESIR Pseudo-nitzschia delicatissima + + + +
NV E S 2 P. pungens + + + +
plES 2 P. seriata + +
AR Rhizosolenia acuminata +
G R. alata + + + +
B A AR R. alata f. curvirostris +
TR LT a0 AR 1Y R. alata f. gracillima + + + +
MR i Ep AR Y R. alata f. indica + +
EBNRS = R. bergonii + + + +
F AR A R. calcar-avis + + + +
AR R. castracanei + + +
o PR A R. clevei +
[ AR 5 R. cylindrus + + +
%Mﬂﬁkéﬁﬂfﬁ@éﬁi‘” R. hebetata f. semispina + + +
WA i R. fragilissima + +
AR5 R. robusta + + + +
MBI A i R. setigera +
RS Rhizosolenia spp. + + +
e AR A R. stolterforthii + + +
BRI B R. styliformis + + +
BRI A A R. styliformis var. latissima + +
e 2 A TR R. styliformis var. longispina +
Tjﬁ%bﬁﬁw Schroederella delicatula +
LRI/IES & Skeletonema costatum + +
i%nﬁﬁ{»& Stephanopyxis palmeriana +
FHAH Streptothece thamesis + + + +
P I 4 B Striatella nanhainica +
AL Synedra formosa +
AT R Synedra spp. + + +
SEI Lk Thalassionema nitzschioides + + + +
B B Thalassiosira condensata + + +
EIEENIRES T. subtilis + + + +
EREHIECH Thalassiothrix delicatula + + +
INESHEER T. frauenfeldii + + + +
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Species Sept., 1998 Dec., 1998 Jan., 1999 Apr., 1999
KB T. longissima + + + +
R T. mediterranea + +
R Thalassiothrix spp. +
=MEE Triceratium spp. + +
LRI RR Halosphaera viridis +
v CER Amphisolenia bidentata + + +
RGeS A. extensa +
D oA X A. schauinslandi + +
SO A. thrinax +
ESDSitR Ceratium arietinum +
B fhi C. belone +
TR AR C. breve + + + +
T 0 ST AT AR T C. breve var. parallelum + + +
i 5 fh C. candelabrum + + + +
153 fh C. carriense + + +
B fsE s A C. carriense f. volans + +
Eilbi R C. contortum +
FI A EESEL AT C. contortum var. saltans + +
AH R C. contrarium + + +
s ff 5 C. deflexum + +
KAL A i C. extensum + + + +
TR A5 C. falcatiforme + +
Hesh e C. falcatum + +
X C. furca + + +
1A C. fusus + + + +
EFIRAR 15 C. fusus var. seta +
SR RE L C. gibberum + + + +
R R C. gibberum var. dispar + +
[ Sk £ C. gravidum + +
IR S f1 35 C. hexacanthum +
HREL £ 35 C. horridum +
TR £ C. humile + + +
I £y 5 C. inflatum +
RICA C. karstenii + + +
BHE A B C. kofoidii + +
KA B C. longissimum + +
B SR C. lunula +
KA C. macroceros + + + +
KA SRR AR Tl C. macroceros var. gallicum + + + +
T G LAY C. massiliense + +
[0 £ C. paradoxides +
Fufh R C. pentagonum + + +
T A AR T C. pentagonum var. longisetem +
N Ff1 C. pulchellum + + +
AT S C. reflexum +
AR —Fh Ceratium sp. + + +
IFR B C. symmetricum +
AN C. tenue + +
(A £ 35 C. teres +
VIR A5 C. trichoceros + + + +
£ B C. tripos + + + +
BB AR C. tripos var. subsalsum +
JUIE ff i C. vultur + + +
JUIE Fi8E 05 T 1B R A T C. vultur var. sumatranum + + +
XU £y P Ceratocorys bipes +
Z il C. horrida + +
BN DINOPHYCEAE +
B R g% Dinophysis caudata + +
g D. miles + +
MW G 5 D. schuttii +
18 358 e — Dinophysis sp. +
B H BRI 5 Dissodinium lunula + + +
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Species Sept., 1998 Dec., 1998 Jan., 1999 Apr., 1999

JRIE R Gonyaulax spp. +
PR Gymnodinium spp. + +
BOGHE Noctiluca scintillans + +
KRB Ornithocercus magnificus + +
Ji 5 R 0. quadratus + +
5 R )R Ornithocercus spp. + +
FEN % Ornithocercus splendidus + + + +
DY I 1 g Ornithocercus steinii + + +
Fh i I R Ornithocercus thurnii +
I Oxytoxum scolopax +
RS Oxytoxum spp. + +
Z R PERIDINIACEAE + + +
JHINE 22 FH 35 Perdinium fatulipes + +
HETE 2 H P. conicum +
Y2 M P. depressum + + +
9y X % W P. divergens + + +
LS SEA b2 P. elegans +
PEAiE P. grande + + + +
W2 P. oceanicum + + + +
EiCEZD Y P. pentagonum +
[LEAE: P. ovun +
Z R Perdinium spp. +
Wil 2 Hg P. steinii + +
BT TS H Phalacroma cuneus + +
KA s P. vastiforme +
BRI S B Podolampas spinifera +
TRALHHE Pyrocystis fusiformis + + + +
HRIRAL g P. gerbautii + +
PEIAL P. hamulus + +
BRI S AR T P. hamulus var. inaeaqualis +
BRI R Y [ AR B P. hamulus var. semicircuralis +
BRI 5 P. pseudonoctiluca + + + +
it F 5 Pyrophacus horologicum + +
it FFV 95 22 FRAR o P. horologicum var. steinii +
/N6 i 0 e A e Dictyocha fibula var. messanensis +
ZINEEE SR D. fibula + + +
J\ S ) \ o)A o Distephanus octonarius var. octonarius +
7N T D. speculum + +
N SRR )\ S AR T D. speculum var. octonarium +
iR Oscillatoria spp. + + + +
L P AR A Richelia intracellularis + +
EARI % EEh Trichodesmium erythraeum + +
WG BB T. hildebrandtii +
WEHE Trichodesmium spp. +
BRICHR B T. thiebautii + +




