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Abstract

Abstract

Hong Kong Island is surrounded by sea waters and is one of important coastal
areas with high frequency of redtide events in the world. Taxonomic study of
phytoplankton is an essential work. In this study, 39 locations in Eastern, Central,
Southern and Western waters of Hong Kong were selected as sample collection
stations, and the morphological and taxonomy studies of marine phytoplankton
species were studied, including the morphological observation and identification,
English and Chinese description of morphological and ecological characteristics of
each species and its distribution. In addition, we also do some research on dominant
species composition during 2006-2008 in Hong Kong coastal waters, and compared
with historical reseaches. The main results were as following:

1.Based on large number of references consulted, conclusion and analysis have
been done on phytoplankton species and ecology research, obtained primary
references. Meanwhile, sysmatic observation also done in this study, 388
phytoplankton species (including variety) have been identified by relative historical
references and samples we collected.

2. Based on observation of samples we collected and relative references, 388
species were identified (include variety), classification researches including: English
and Chinese description, ecological and distribution research, key to species were
presented. Namely Bacillariaceae (65 genera 262 species), Dinophyta(25 genera 98
species), Raphidophyta (2 genera 4 species), Cryptophyta(2 genera 3 species),
Haptophyta(1 genera 1 species), Dictyochophyta(l genera 2 species), Zooflagellates
(2 genera 2 species), Cyanophyta (2 genera 5 species), Chlorophyta (4 genera 7
species) and Euglenophyta (1 genera 3 species). 1 unknown species. 52 plates were
presented.

3.Detail morphylogical description have been done in this study, including LM
and EM observation result, meanwhile, ecological habit and distribution character
have been described, and also enclosed references and photo plates. There are total 52

plates in this thesis, also including Chniese and English index.

II



Abstract

4. On investigating phytoplankton species composition and diversity of Hong
Kong coastal waters during 2006-2008, totally 206 species(including variety) were
identified. Bacillariaceae (42 genera 117 species), Dinophyta(19 genera 68 species),
Raphidophyta(2 genera 3 species),Cryptophyta(1l genera 1 species), Dictyochophyta(1
genera 2 species), Zooflagellates (2 genera 2 species), Cyanophyta(2 genera 4
species), Chlorophyta(3 genera 7 species) and Euglenophyta (1 genera 1 species). In
the waters of Hong Kong, diatom is the major component of phytoplankton,
accounting for of 57% of the total species numbers of phytoplankton.

5. Diatom(Skeletonema species, Pseudo-nitzschia species, Thalassiosira species,
Chaetoceros species) were identified as the most predominant group in Hong Kong
coastal waters, 2006-2008. Dinoflagellate(Prorocentrum species, Scrippsiella
trochoidea) and other small flagellates(Plagioselmis prolonga) such as are also
appeared to be dominant in some sea areas. Compared with other waters, the
percentage of Dinoflagellate or small flagellate were higher in eastern water, easy to
dominant in some season. Meanwhile, nano-diamtom, such as Skeletonema species,

Pseudo-nitzschia species, Thalassiosira species also easy to dominant.

Key Words: Hong Kong costal waters; phytoplankton; taxonomy; dominant species
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Table 4- § I %_

VI AE Y (Phytoplankton) & — 3 B ZRMERVRIE A, AR si sk, #
SR — bk, BATORGIER, B OHREEN. BEAIZ RIEAT 32
", BEhEEHRES, HAEMKREsl. b BRI HeRE, el — oA
T EE, BENE CFHESE, 1984).

VR AR S RV A=, KMk, a1, RIS
BAEEA R IERE, M) N 45 K T R R ER TS, FEMVEAERS R I IT IR ER
FIRE AL I 2 Tt B AR, HBOE I 2 SER A B AR TN B2 I R
FEIIRKAY o B TR AN AN, AR A AR, KPR, S i
WIRBE AR R T8 PP R . A B S B H 5 HA S 3E
BELEA RO R EARDG, BRI R PPN PR BRI o VPAL KA 7 AR 7K R A
A EPTEK ST A —E 4R ER GRERZE, 2004).

PRI R 5 R AR I E B A . BEE DAL DA R &, A JEEsh
Jil, K& A KA K HEN S, S80RME . e B R H
T T AR BE I s A A SR BN 9K, ok TR AR A A
FIFRFEN B Bri5 Yeinl f s 4, igas bk e i ) B i DG 2 () Bh A T AR AR
1=, TN b AR = AN S R 3 P B0 RBIUR, SRR K. fa 't 0l
H (AL, JBANINAE, 2003).

Table 4-1 B FFELIEE 5L

VR YDA A BRI, T2 S04 SR R A B A P A AR A R
O, PR, SRR, SRS . RIEFEITEYRNMAON, RS EAI N
3 2 (Sieburth et al. 1978; Takahashi & Bienfang, 1983): /N B KIFIFHEY)
( microphtoplankton &Y, netphytoplankton ) , 20-200 pm ; ik % 7% UiF HH W)
(nanophytoplankton), 2-20 pm; F A FAEY) (picophytoplankton), 0.2-2 pm.

W RN BRI RAR R IR, AR, JUHAEIR B KIS b 2
BERK. WO R MRS, SRR AN R X A
R X, PR ERRSER a. 2 RN, EEAREEEREER N
BAR), FMYLLEEER VT, AREREESHERESER: ARt iX
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EH RS TR (BEEIRR DNAD, iM%, TR .

WHETTRA 1/, RIS 40 (Cyanophyceae) . 7 I I A 37 0 3 2 28
KR TWEHMEIKEH . REESMAERT IR P BRI IR (R,
2004,

P U (3R Y A A A, B8 BB LA SRR 22 40 M 7 45 R % S RE Y
TR, FEEEAIMRAE B SR, TEMRAER IS 5E (frustule). 58500 By REEA,
wE/NE R ETE— . BIESMI. BURMFRN E5E (epitheca), BTERIM .
/NRIFRNR 5% Chypotheca). b RFEHIFETERFR AFEM (valve). SEFNAHE
7 (connecting band), . TNHEH BF NI EFEIA T (girdle band), ZIHIFK
NFEINTH o SETH AR 25 1R 2 B OF5E 8 (valve mantle) (] 1-1). WSS
MEEEL, PRI (valve view); MFEIATHDEL, Froy7e A W (girdle view).
B RS L S R OSSN (pervalvar axis) BB SR, 5T TSI
AR SR KA (apical axis) CEFEE, 1984).

FEil
| | )l )
+t
23,1 )| 2 —— "
] J
: s T
e

B 1-1 RGN (5 B&EEE, 1965)
Fig 1-1 Cell Structure of Diatom(Chin, 1965)

FEEEA M BE EABEHFIRINIIES, F2AH: mSl(puncta), A B G
TR NL A, BB SR ZREL (striae), FHEEEE VR 2/ pl R B EL
M HE ST e, 6538 2 A T LRI (R TR 0 J i 2 ELZIR s ALEL Careolae),
DRE T EE R AOSLE ORI ALBE A AN T . W1 S(costae), AHER
BE RGBS, A RS o 3 B b DR K ORISR (B 1-2).



Bl 1-2 REERAH M EE ERITES
a. 880 b.ARYL c.fLLL A8 (5] B Hustedt & Smith, 1965)
Fig 1-2 Decorative pattern on diatom frustule
Table 4-  puncta b.striae c.areolae d.coatae (Hustedt & Smith, 1965)

5c4% (raphe) fF/ET RZECPIGUMeEBET, R g g B ) E 2 MiE 2
—, —MA TR E Lk . T (central nodule) 37T 58 1H F A 9, 375 (terminal
nodule) 7 20 i o S 2 (1T P 3, 9SS IR S5 1] P4 JE A FE70 o ZE T B A X 8
WPy AR, FRNE T4 (canal-raphe). BN T B RFB .. MERAMAT
el —%, FMVRREE RSN RE, BASCRREN (B 1-3),

B 1-3 PISNEEE A R EEA &
Table 4-  EFELEMRME b. B RFTENFR  cAERENMAE LT 2.554 3.
HH 40X 5. 657 4% (5] B Hustedt, 1930)

Fig 1-3 Diagrammatic representation of a diatom frustule of the Pennatae type
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a.raphe type b.pseudoraphe type c.canal-raphe type 1. terminal nodule 2. raphe
3.central nodule 4.central area 6.canal-raphe(Hustedt,1930)

TilA)HF Cintercalary band) & FelH AAHERT 2 18] R GAHIE T, JLET ekl
KRR T, HEH N 156, 2 /i 5%, A2 50Ph 40 i BE i) — Fike ik
Hi&, AInsmdnREERrE A o TRl AT EERR . MR AUIRSEIAR . B AT 8] 17 (1
PSR L BE 7] P B4R i A5 SE TP AT IR IR, FRONBR AT C(septum) o B 47 RS
PRV 22 g BB AR — Sl 2 0w, (BRI B AT
i d R . A H R I SR A R R R A

ifE)

fi%h !
B 1-4 BEBERISTEEAR S (B SERSE, 1965)

Fig 1-4 Diagrams showing the structure of septa of diatom(Chin et al. 1965)

TR I DT A 0 2B 7y, MR R A T (0 B DThRE o WEETE
e 1 3 T P S A R EET 20 I 8] AR TR EOR R A, HAERE A T3 AL
i, SIUEIN T OKi. s R BRI MR E IR

A SR E B FARIG PR i e, SRR THIET] (Pyrrhophyta). H ik
IR SIMEZRE, K2 HORSSE 0 B IR, DR SSA IR A JEAA
A ARSI

H 22 Y RTir sh I AR, B0 HEEECIR. B 2 ST s A
HEE, ATLLEsh. TS IR T B A R, AR S A APIRIGE, 7SRRI
SO R, AT LR LD SN M B et

P HIEE TN (Subclass Desmokontae) [RIZHALEE By 72 47 % v 4R, T\l
AR o AWAINCE — R, B 3R (Prorocentraceae ) . 38 5¢ F 35 M1 2K
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(Subclass Dinokontae) 40 ffl #f 75 Bl B 2F- 4E R AN MO EE, 4B RE th 1F 2 /MR A
(thecal plates) ZHf%. M F A E M (horn). Hl(spine)B Rt (process), M & IH
W HALEr (B 1-5),

A

Bl 1-5 SR F AR R
A PHFE b FE 1LNEW 2.8HW (M E Schiller 1933, Taylor 1976)
Fig 1-5 Diagrams showing the species of Subclass Desmokontae and Subclass
Dinokontae
a. species of Subclass Desmokontae b. species of Subclass Dinokontae

1. later view 2. ventral view (Schiller 1933,Taylor 1976)

R 2B AT~ ZR MO AT — 269N . B4 (transverse furrow or girdle) SR
A, AT YH R T, SRR A A R A B e — 2, IR ElE
ETE o A VE DA _EFK L HE 5B (episome) B4 7% (epitheca), 174 UL F8 K #E i (hypocone)
o 7t (hypotheca) . #A 4 (longitudinal furrow or sulcus) XFRAEIX , 7 T HEHFHEH -
GOAR B IR, A A TR, A s ESR T . S BV N B
£, R4 HEE (posterior flagellum) A4 Y4 ¥ E (anterior flagellum) (& 1-6),
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B 1-6 FERAMLEWRAE (K E Hulburt 1957)
Fig 1-6 Diagrams showing the cell structure of Pyrrhophyta (Hulburt 1957)

HE R IR I I B S, MRS, AR R AR EE
PRI o S0 R LA W R (1 22 SR nT AR DRI = T b o H B (0 S e i S8
FETE BRI A —

fSi8 1 (Cryptophyta) T &4, M 2 NH, FR##HE H (Cryptomonadales)
FEEEREE H (Cryptococcales). H & G5 A BHEEREIZ AN, J5H OFEAR
HEE MR, ANA AR EE, N RerE G PR E il . A LekaE R
R, EASEETCOR (SR, 2004).

Se R R E B R — IR/, 2 3-6 pum. ZUMIFEETE. ORTE
BB TS DTS DU S, MR B BN o DR 73 B 4 A FL 21 4 R 4 i,
M Ah B — 2 A . B FT S (anterior) i T — M, B 7] J5 29 ) 94 (furrow) ,
FIIRZEE 1 2 L1 (gullet) BT FR AEH . ¥ B(flagella) B %, HEA%K, H
MRGsRAR s, BAETMmE CEREK, 1995 (B 1-D .
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B 1-7 BB AR A ORE, 1984)
Fig 1-7 Diagrams showing the cell structure of Cryptophyta (Zheng, 1984)

B E R R D, HAERK . WBAKTHME S FLMmEMH 3R
(Plagioselmis)  A={H#E)E (Teleaulax) ¥ F#E)JE (Hemiselmis) ZE1EIT K
o W BREES AR, TEETERIRE B R A e A CRRAK 1995;
JH/INEN 2008) &

EHiE (Haptophyta) FHABEUI N4 T . Christensen K HJ 37 i e #if 5
11(1962). A HMMIAEREAE, SHHBERE. 2L, DK, 18349
Mk B 2 S EHHEAVHEE AL, 1E 2 ZMEZ MIEHA — 4B CGEdik) . &
MERSE R ThRE. AT AR SHER A, A G IT FKIThRE . & A2 ih el
i, KB N BRI R kA R
( Coccolithophoridae ) fEMFVFEF U A A IEH G H — €A E . T FR % ¥
(Phaeocystis sp.) WIRRRHAGEIRZFAERA, MHKEEHEIFHEE—E
o AT CABELAS s b 2 e SIS i B 4 G s v e B (FRE, 2004)

£HH#E1] (Raphidophyta) % 484 iIAME, BRIBEIPEY .. HIEHAH — 8
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