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Abstract; Based on samples collected with CTD water sampler at a depth of 5 m from 18 sites in south-
ern South China Sea during later autumn, 2013, species composition and abundance of planktonic ciliate

and its relationship with the environment variables were investigated. A total 17 species belonging to 10
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genera and two orders ( Tintinnida and Oligotrichida) were identified. Among them, there were five dom-

inant species (dominance Y =0. 02) , including Rhabdonella sanyahensis, Strombidium conicum , Eutinti-

nnus stramentus, Codonellopsis morchella, Strombidium globosaneum. The mean abundance of ciliate was
(36.5+3.8) ind. /L (10 ~80 ind. /L). Ciliates abundance distribution presents a patchy distribu-

tion, and the distribution of planktonic ciliates may be closely related to ocean circulation. Canonical cor-

respondence analysis demonstrated that the nutrient level and Chlorophyll @ concentration were the most

important factors affecting the spatial pattern of planktonic ciliate communities in southern South China

Sea.
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Fig. 1 Sampling station in southern South China Sea
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2.1 WEEF

R VD B V3 3R 2 K R B AR AL AR X PR, 7R
28.14 ~29.12 Czfa]; EhEEASMEIEE N 31. 72%0 ~
34.62%02 A]; pH B RWFa e, {515 7E 8.02 ~8.40
ZIE]; DO JFg B TE 6. 16 ~6.66 mg/L, Chla Jfi
WAL, 4 0.06 ~0.34 ng/L, THLA S F2
AT A WS RAMEME R NO, #ER
0.01 ~0.18 pwmol/L, NO; ¥k 0.03 ~ 0.27
pmol/L, NH, % 0.02 ~2.57 pmol/L, PO, ¥k
7 0.01 ~0.06 wmol/L, SiOF™ ¥kJ&¥FH 0.61 ~3.65
umol/L (1),
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Table 1  Variation of environmental variables in southern South China Sea in later autumn of 2013
Sl %? sal pumL c(NO;)  ¢(NOy)  c(NH) fﬂm> c(PO}7)  e(Si037) pwmQ
%o (mg+L77) (pmol + L1 (pg-L70)
S1 28.52  32.44 8.27 6.33 0.01 0.03 0.02 0. 48 0. 06 1.52 0.09
S2 28.39  32.37 8.24 6.23 0.01 0.03 0.14 0.18 0.01 1.41 0. 08
S3 28.83  32.59 8.36 6.55 0.05 0.05 1.35 1.45 0.01 2.43 0.12
S4 29.06  32.75 8.38 6. 64 0.02 0.03 0.30 0.35 0.01 3.16 0.15
S5 28.59  32.45 8.28 6.34 0.02 0.03 0.53 0.57 0.01 1.73 0.09
S6 28.93  32.73 8.36 6.57 0.07 0. 08 1.51 1. 67 0.01 3.14 0.14
S7 28.69  32.47 8.28 6. 40 0.03 0.03 0.56 0. 61 0.01 2.03 0.10
S8 29. 11 32.87 8.39 6. 65 0.11 0.24 2.20 2.55 0.03 3.25 0.17
S9 28.77  32.56 8.30 6.53 0.05 0.03 1.21 1.28 0.01 2.35 0.11
S10  28.75 32.56 8.29 6.52 0.04 0.13 1.18 1.35 0.01 2.31 0.19
Si1 28.70 32.54 8.29 6.41 0.04 0.03 0. 68 0.74 0.01 2.19 0.11
S12 28.33  32.06 8.20 6.19 0. 06 0.05 1.38 1.50 0.01 1. 14 0.17
S13 28.82 32.57 8.34 6. 54 0.10 0.12 1. 81 2.03 0.01 2.41 0.13
S14  28.14  31.72 8.02 6. 16 0.01 0.27 2.57 2.85 0.01 0.61 0.34
S15  28.87 32.65 8.36 6. 56 0.01 0.02 0.03 0. 06 0.01 2.93 0.11
sl6 28.20 31.86 8.16 6.18 0.02 0.03 0.43 0.45 0.01 0.97 0.07
S17  28.46 32.39 8.25 6.29 0.05 0.03 1.24 1.31 0.01 1.51 0.09
S18  29.12  34.62 8.40 6. 66 0.18 0.03 0.02 0.23 0.04 3.65 0.16
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MR 88.24% 3 SEEH L2 B, A SRR
11.76% , [k, W HRGFERFERR, i
FREH 80.65% , FEEHRLA BRI 19.35%

I BRAL AR S F (Y=0.02, %2),
IR S = W40 B Rhabdonella sanyahensis . #ETE 2.

WEH Strombidium conicum . FFIR B2 B Eutintinnus
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Table 2 List of ciliate species and dominant species in

southern South China Sea in later autumn of 2013

T PRI B AU
1 HETE 2 liF L Strombidium conicum ™
2 BRI 207 HL Strombidium globosaneum ™
3 AR L Dadayiella ganymedes
4 36 & B8 . Ewtintinnus fraknoii
5 FRIREAS B Ewtintinnus stramentus ™
6 Pre W 0 Epiplocylis sargassensis
7 AR . Epiplocyloides reticulata
8 TR R AL B Protorhabdonella simplex
9 i B4 L Tintinnopsis butschlii
10 L4 i Tintinnopsis corniger
11 MRS WL Tintinnopsis radix
12 4% B Tintinnopsis sp.
13 248 B Codonellopsis morchella”™
14 e/ NEFLHE Proplectella perpusilla
15 Wﬁﬁ%ﬁ(ﬁ Rhabdonella amor
16 W48t Rhabdonella sanyahensis”

17 %E?} PS03 Xystonellopsis favata
« [RHF (Y=0.02)

2.3 ZFHFAEHRMKED

VD HE 8 T SR 1 TR R A B A R AR ARV R
10 ~80 ind. /L, FEHFEREH (36.5 £3.8) ind. /L,
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BB, WS L WEA M F R AR, AR YL
W ARALER AR E AL (B2, B 3a), UL
Ab, AR Z (B 4F B AP 2R EE K (1 ~5
FhZla]) o FEFREBImAL S8 . 7 e A flfr) S10, S14

SRR iR 22, AP S IRME X B AE ST,
#1815 5 (Kl 3b).
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Fig. 2 Horizontal distribution of planktonic ciliate
abundance in southern South China Sea in

later autumn of 2013
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Fig. 3 Variation of ciliate abundance (a)
and species number (b) in 18 sites of southern

South China Sea in later autumn of 2013

2.4 FHAEHRMBELS
RAEPEE R BN, T'ﬁ P I T 18 Al
I VR AT B HURE S 7E 20% WK EAT 5k 5
4 (El4da), 55 1 40045 SL, S6 Al S15 s e
mh, ZAARE L S A EOE S R (s 2 TG
LRI 5 58 2 3G 7 S4 F1 S14 3 437 (1) B
mh L, IRALRE S S AR R UL B Tintinnopsis ra-



55 1

RS T VDR W R B 2T B SRR S PR R 7 K R WA TR 93

div (HAl s A R eF Bl )5 26 3 A4 89,
S11., S13 Fl S17 ufi 7 (AE it , AL il 330 45 5
TSR Rhabdonella amor (A3 AL T £F B
HU) s 54 dUALEE 7 S16 F1 S18 S fAE &y, H
W TEA i) B S 8L L Protorhabdonella simplex ( HiAth
UL EF B ) 5 B S A HEui; S2, S3, S5,
S7. S8, S10 FI S12 B AFERL, AL T
B TTERA . AHRIES T (ANOSIM) - (gloab R =
0.763, p<0.001), RUIEEIMTHYFEHZIEA T
EVEES ., M Z4ERE M (MDS) 1R 5%
FKorr—Buaiak, HorAEEE (& 4b),
2.5 FREAERBESHNERTFHXER

Spearman AHCHE M (£3) R BRI H
FE . FhRBON R R Z AR EY 5 NO, , Chle 2
BFEMK (p<0.05), BIOENV 437 & 7R 5 0 i
Ui £ 6 HURE & 5 8] 20 A 9 30 858 H 5~ 32284 Chla,
NO; . TIN, pH, NO; | NH; FIPO;~ (F4), %
IVERCHY 10 2078 f v, Chla F1 NO; HAE HT AL
B,

0.
20+
=
2 404
k|
‘E 604
=
804
1001
O — N T —NATT-O0AN0DNA -
N N — N ™ =N == — NN —UN— NN
[75] (2R 75} v wn [75] wn
b
_ Stress: .07
ey .
T S6
,,Vs"rslsr S12 SIOSS s
S2
/sis
,,,,, S14 i /
/ \S16/ S K
4 © sw17
4 Al 7

K4 2013 SEBCR VD RE R M 18 Sl i
Ui 21 B JURE Al ) SR 28 0B
BEIRIE (a) F1 MDS 234718 (b)
Fig. 4 Dendrogram of cluster analysis (a) and MDS plot
(b) based on data of samples of 18 sites in southern

South China Sea in later autumn of 2013
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Fig.5 CCA two — dimensional plot showing the relationship
between ciliate communities and environmental variables in

southern South China Sea in later autumn of 2013
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3 2013 AERKRF VDI S I 18 ASRAR UG (LR AL e PR HCEE (V) BB (9),
FhAZREVE (H'), FIEIEE (J') RIREFEEEE (d) 19 Spearman MMM

Table 3 Correlations ( Spearman analysis) between environmental variables and ciliate abundance (N), species number (S),

species diversity (H') , species evenness (/') and species richness (d) at 18 sampling sites in southern

South China Sea in later autumn of 2013

N S H' J d

Tem -0.126 -0.048 -0.124 -0.242 -0. 060
Sal -0.082 0. 067 0. 062 -0.019 0. 090
pH -0.356 -0.229 —-0.258 -0.299 -0.207
DO -0.097 -0.030 -0.133 -0.272 -0.049
NO, 0.034 0.110 0. 049 0.111 0. 097
NO; 0.524~ 0.555" 0.478" 0.123 0.227
NH, 0.200 0. 087 0.017 0. 196 0. 065
TIN 0.309 0. 104 0. 003 0.178 0.251
PO;~ 0.111 0.234 0.236 0. 142 0. 105
Si03~ -0.139 -0.041 -0.097 -0.211 —-0.045
Chla 0.488" 0.465" 0.457" -0.020 0. 150

1) =7 FoRBFIEMRK (p<0.05)

4 2013 FEHORR U HE S 18 4~
SRAE SO AT B MU 5 R 19 BIOENV 234
Table 4 Summary results from BIOENV for the
best matches of environmental variables with spatial
variations in ciliate at 18 sampling sites in southern

South China Sea in later autumn of 2013

Eildag WEE AR R
1 Chla 0. 105
2 NO; 0. 093
3 pH, Chla 0.091
4 NO, , TIN 0. 089
5 NO, , NO; , TIN 0. 086
6 TIN 0.085
7 NO, , TIN, Chla 0. 085
8 NO; , TIN,,0;" 0. 085
9 NO; , NH/ 0. 084
10 NO; , NO,; 0. 084
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