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Fig. 1 Monitoring stations of dinoflagellate cysts in

the Meizhou Bay
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Table 1 Dinoflagellate cysts in the Meizhou Bay

HICEES T304 & " Tk K
ZE; =i k(o Autotrophic species
TR Gonyaulacoid group
Tl INFRLE 5 L R Alexandrium minutum/affine + + + +
BB LR Alexandrium tamarense/catenella + +
EAunniih Lingulodinium polyedra + + + +
LRI A Protoceratium reticulatum + + + +
HrCHETA Gonyaulax scrippsae + + +
Bga Gonyaulax spinifera + + +
JHETH #Esp. Gonyaulax sp. + + + +
BB Gymnodinioid group
BER A Gymnodinium catenatum + + + +
e #Esp. 1 Cochlodinium sp.1 + +
e #Esp.2 Cochlodinium sp.2 + +
W AR 2 1 Pheopolykrikos hartmannii + + + +
s Calcoidinellid group
HERHTICHE Scrippsiella trochoidea + + +
GBS A Scrippsiella precaria + +
Hr [Cisp. Scrippsiella sp. + +
P FLIR e Pentapharsodinium tyrrhenicum +
Tuberculodinioid2 Tuberculodinioid group
AT It TR Pyrophacus stenii + + + +
FRTITEE Heterotrophic species
BB Gymnodinioid group
BERZ % Polykrikos kofoidoii + + + +
T L Polykrikos schwartzii + + + +
R R R Protoperidinioid group
ey o) 22 R i Protoperidinium avellana + + + +
AR 2 Protoperidinium pentagonum + + + +
HERE IR 2 R Protoperidinium conicoides + + + +
UNYEE A Protoperidinium denticulatum + + + +
TR L H Protoperidinium subinerme + + + +
HETE IR 2 R Protoperidinium conicum + + + +
KIEJRZ H Protoperidinium oblongum + + +
ey e A Protoperidinium claudicans + + + +
i ase A E Protoperidinium divaricatum + + + +
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HICEES T304 & " Tk %
AR Protoperidinium americanum + + +
i S 22 H Protoperidinium latissimum + + + +
T/INF 2 H Protoperidinium minutum + + + +
] JF 22 FR Protoperidinium compressum + +
B R Protoperidinium leonis + + +
Ak 2 F Protoperidinium decipiens +
J 2 Hlsp. 1 Protoperidinium sp.1 + +
J5 2 i sp.2 Protoperidinium sp.2 + + + +
J5 2 Hsp.3 Protoperidinium sp.3 + + + +
J5 2 isp.4 Protoperidinium sp.4 + + + +
J5 2 i sp.S Protoperidinium sp.5 + + + +
HEHER Diplopsalid group
TR AU 3 Diplopelta parva + + +
553 B Diplopsalis lenticula + + + +
BT HR K 3 Diplopsalopsis ovata + + + +
[CUNEE* Zygabikodinium lenticulatum + + + +
RFnFp Unidentificated species
HKH1 Unknown species 1 + +
2 Unknown species 2 +
EEES 4 Autotrophic species richness 12 11 13 12
SEFRRIFIEL Heterotrophic species richness 24 22 23 24
RENFFREL Unidentificated species richness 0 1 2 0
JE¥LiEs e Total species richness 36 34 38 36
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Fig. 2 Seasonal distribution of species number of dinoflagel-

Bz

late cysts in the Meizhou Bay
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Fig. 3 Spatial and temporal distribution of species number of

dinoflagellate cysts in the Meizhou Bay
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(1B 4), 4 4F 5 57 A0 ] 3 il 9% A 40 98 =F B LU AE
226~4.81 Z ], V¥ 8 334, HAeMFR L H EkA
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V) A | A P g I A R B T R A
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Fig. 4 Seasonal variation of abundance of dinoflagellate cysts

in Meizhou Bay
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i b, AN 284.4 cysts/g, H 08¢ 3 5 45 = A vk A7, Fp
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rfE Ik 0692, B b, Tl KB T #4 3 2 (MZ01,
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T 360.0 cysts/g, H MZ01 3 137 78 Fk 2= 09 F BE AL N
127.6 cysts/g, MZ04 F1 MZ06 3 {37 7F 4& 7 () 3 JF 07
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MZ03 Hl MZ07) 4= B2 iy, 454 Z= 40 (07 3 - 3 7
460.0 cysts/g LA |, B MZ03 3 {3 75 25 3 55 B it s
{H, } 1216.2 cysts/g, MZ07 S (i FEFK = RIA Y
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MZ05 547 b4 22 3= 1 R 381.9 cysts/g Hb, HAB =1
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3 3 X D Y VA S PP A 4 S R e A, 3
RIACHFD 16 B, Horp i 22 PR & da XL 3, Shh
10 Fofr, R E2E 3 Ab, TR e 28 2 b, 3T S 1 Al
(£2). EFMEFY N 1R, FFMEL TN L
9, TEANT P NI HEFA 4 Fh, S EEIRER
s | 48 (0 5 £ B 3 (Protoperidinium avellana) . Ji. %
H % sp.3( Protoperidinium sp.3) Fll Jii 2 H 3 sp.4( Pro-
toperidinium sp.4); TE 31> 2 5 i ¥ S A # M iy A
S AP, Sk ik T R £ B % ( Protoperidinium conicum) . %%
1 5. 2 W ¥ ( Protoperidinium claudicans) . J& % W ¥
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% (Alexandrium minutum/affine) Fl Z 1 H s ( Lingu-
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Fig. 5 Spatial and temporal
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Fig. 6 Spatial and temporal distribution of dinoflagellate cysts

abundance in different areas of the Meizhou Bay
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Table 2 Composition of dominant species of dinoflagellate cysts in the Meizhou Bay
g 2% h 2%
Jie v FRPE A
T TR RELE g PHEE GEEE gy DOVE REEE g THELE NG
BEARER T 5 20.5 3.61 0.031 22.1 5.36 0.054 20.5 4.99 0.043 20.0 5.03 0.036
WEFRLPE 26 3.96 0.023 24.4 5.92 0.034 30.7 7.45 0.053 34.3 8.63 0.073
JRZHBEsp.3 395 6.94 0.070 32.9 7.96 0.068 46.7 1134 0.081 19.8 4.98 0.035
JRZHdEsp4 233 4.09 0.035 17.6 427 0.031 21.4 5.18 0.022 17.4 436 0.025
HEEZME 223 3.91 0.022 26.0 6.29 0.054 25.3 6.14 0.044
EMBEZHHE 455 8.00 0.069 33.8 8.20 0.070 312 7.57 0.065
JRZ M sp.2 29.6 5.20 0.030 41.7 10.10  o0.101 35.0 8.80 0.050
BER L5 26.6 4.68 0.040 233 5.63 0.040 37.5 9.43 0.067
WAL 135.2 2374 0.205 27.7 6.70 0.038 23.7 5.97 0.051
%Jﬁsg%mﬁ 18.1 4.40 0.025 17.0 427 0.024
EZuniiih 18.1 4.40 0.038 27.6 6.94 0.059
TREZHE 155 2.73 0.023
MUNEZHE 353 6.20 0.036
FEA I 2 Y 16.6 4.01 0.034
JiZ B #Esp.5 24.0 5.80 0.041
TBLZ W 16.4 3.98 0.028

3 H 2 MZ06 3t v F MZ02 3 457, BLIG T MZ02 3 37
A, BoAthub 7 J ¥R T 0.90, HHZEA K, FEWE 9,

4 B

41 ENZEFRERERNTSSAHNERNE

ERAIRERGS AR EIE FINE LB o NI ey i
RN B ok F, 290 AR A I AN B G, 295 [l 2
BOM BT, PRl B LU 2 s i oh £, |
KEFRRIE ANFEWH RN, 4 NFEWT AR
IR SR 26 B, 5 SRS EOY 59.09%. 11T F
JE I, 4 A 22 7RI B 3E (p>0.05), HETHFEE
B, FE AR MZ03 3l F BE ik 1 216.2 cysts/g,
R izl i, BT F LRy 461.8 cysts/g, 5 H
fh 24y 22 RIFAR K.

25 ()43 A 5 TE, Tl Xk o7 3 % o P ol o
35 Fl, FRIEIX UG 42 F, XFHE A 36 Ff, HL 3 AN IX
i B0 R 4 R i 2 s o R AL, H T X
A7 2 A 2 HORD 3 B2 A 1 1 W AN T R A X
(L AR RR N, 28 S 3 (p<0.05), T 37 B X 3 437 1

X RSN 22 A8 o Tl DX 3 57 ] 5 B DXl 7 A J2
Xof R A A8 0 A1 1Y 22 SR T B2 R A Tl Xk A6
T2 T E KIS G, S 3 T8, I E AR
HE A Sk 3 R K AR FR TR A Bl R T AR 2 Y T
P, D] L A0 5% 1 2 50 = B AR R0 Xl 5 |l T
BRYBEE, WA 1 BGE, B2 KUR 2B,
SR ULAR W 3 R Aa e, A I 6 2 1 b S 350RD =F i A
fe s X BRSO TV TR I, KRR, DR &2 K i
M A /0N, T2 A B i, AT D, AR T A2 L
TR, 6048 1) o 50 A BE 5
42 BEEREAENSS

TE VR NS T Sl e B 6 A HE H e, 3 iR
77 WF 3 B DL % (Yessotoxins, YTXs) (19 22 i1 1 F 3
IR 5 A 5 ( Protoceratium reticulatum ) F1 2. 3] [ 15 &
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A preliminary investigation of spatial and temporal distribution of
dinoflagellate cysts in the Meizhou Bay

Li Guangyi', Zheng Chongrong', Wu Huikai', Yang Fan', Liu Baoging',

Huang Longzhan', Chen Jingwu', Chen Yunxia'

(1. Quanzhou Marine Environmental Monitoring and Forecasting Center, Quanzhou 362131, China)

Abstract: To investigate the spatial and temporal distribution of dinoflagellate cysts in surface sediment of

Meizhou Bay, surface sediment was sampled at 7 stations in Meizhou Bay in May 2018 (spring), August 2018 (sum-

mer), November 2018 (autumn) and February 2019 (winter) for analysis of dinoflagellate cysts. In total, 42 species

representing 6 groups, and 2 uncertain taxa were identified. The species number and abundance of heterotrophic

species were higher than those of autotrophic species, and among them the species number and abundance of the
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protoperidinioid group were the highest. Seasonal difference was not obvious: the species number ranged from 34
to 38, and the abundance varied from 397.8 to 569.5 cysts/g with the annual average of 448.0 cysts/g.
The species number and abundance of species at stations near the industrial zone were lower than those near the
aquaculture area. There were 16 dominant species, among which the protoperidinioid group had an absolute advant-
age, but the dominance degree of all these dominant species was not large. Diversity index, richness index and even-
ness index were high, with the annual average of 3.45, 1.55 and 0.92, respectively. Compared with historical data,
19 new cysts were recognized, but the abundance was not much different. It should also be noted that a total of 6
toxic dinoflagellate cysts were found in the waters of the Meizhou Bay. Although the annual abundance was not

high, there is still a risk of toxic red tides, which should be taken seriously.

Key words: Meizhou Bay sea area; surface sediment; dinoflagellate cysts; spatial and temporal distribution



