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FE RIE 2007 4F 10 AR5 dbEiygs (21°25. 47’ N—17°24.95'N, 109°28.86' E—113°13.01'E) 4% h = FEMA Y KK
WO R A B RFMEEE, BT 13 MR 82 ML, Rosette SR/K 25K K , KIFEMLTF 15 m B35H% 0,5 m F110 m;
/NF 30 m 3547, 3% 0,10 m FRE ; K F 30 m (547,37 0,10,30 m FUER . SFEHRFERE R 0 — 5757 ind. /L, F-35 (848 +776)
ind. /L, JoresFBHE GAXHEE HEFE HAF B RAEEMN AT (91.9 £9) % ; FERAYEH 0 —12.09 pg C/L, F¥y
F2(1.2+1.54) pg C/L, T BRIEYEF7(0.94 £1.27) g C/L, SHFBREEYRK 78.6% . LA TABR
16 M&,49 Fh R B L, BF —EWET ., FBRKEMAO mFIRE)FEFRH 6.4 x10°—9.1 x 107 ind. /m* , F-H] &
(3.6 x10° 1.4 x10°) ind. /m* ; 7K {45 3.6 —195.8 mg C/m® , F-3(48.1 £33.7) mg C/m?, FEREHH FiEREEKK
(BRMELE, B Chla)  BAFEESTREHMER , AR Chl a BENMB T T BN EFELREKR, FBHEREHAN Chl a
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Ciliate abundance and biomass in northern South China Sea in October 2007
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Abstract ; The abundance and biomass of ciliate and species richness of tintinnids in the northern South China Sea (21°25.
47" N—17°24.95'N, 109°28.86" E —113°13.01'E) were investigated in October, 2007, across 13 sections over 82
stations. Sampling was conducted with Rosette at 0, 5, and 10 m in the area shallower than 15 m; at 0, 10, and the bottom
in the case of <30 m in depth; or at 0, 10, 30, and the bottom if the depth >30 m. The results show that 49 species of
tintinnids were identified including 16 genera. Genus Tintinnopsis was dominant and seasonal in abundance. The ciliates
abundance ranged from 0 to 5757 ind. /L in average of (848 +776) ind./L, of which aloricate ciliates took (91.9 +
9)% . The biomass of all ciliates was 0 —12.09 pg C/L in average of 1.2 —1.54 g C/L, of which aloricate ciliates took
(0.94 £1.27) pg C/L, or 78.6% to the total. In water column, the abundance of ciliates was 6.4 x 10°—9.1 x 10’
ind. /m’ in average of (3.6 x10° £1.4 x10°) ind. /m’; and the biomass was 3.6 —195.8 mg C/m’ in average of (48.1
+33.7) mg C/m’. Ciliates distributed mainly near coastal shallow waters of warm and less salty with more Chl a. The
maximum abundance of ciliate in the study was higher than those in other parts of China seas. However, the maximum

abundance of ciliates in the study area corresponded occasionally to a low Chl a concentration.
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Fig.1 Locations of the sampling stations
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[ %% 908 %15 STO8 [X (gL (21°25. 47’ N —17°24.95'N, 109°28.86" E—113°13.01'E) ,2007 4
PEREMKT 10 A2 H—11 A 8 BEA“MF—5" AR E MR, MERFEM 10 5 8 HE| 10 A 28
Ho AT 13 Wi, 82 a2 (B 1) o ZE45 Az LA CTD (SBE25-02) U5 IR B AIEL & , {1 Rosette
FIREAEFIKERIAK KBUET 15 m, REJZ .5 m 110 m 3 AKJZHKEE /T 30 m B3 £, R)Z 10 m 70
JERJZHEATRAE KT 30 m B3z, SRERIZ 110,30 m FIERIZHI7K

2 500 ml AKHE GF/F SRR U8, IRARE T RHE - 20 CHRA7. IBREHT [H] SL 90 % F 90% PR 76 2R i
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-20 C %K 24 h J5, A Turner 1T 9 EREETHINE 4K a WREE(Chl a)

£F B BUK R R AR 5 4 K RI/KRE [R] I 64T . SR4E 1000 ml 7K AEe A BB i P, A Lugol” s 251
[ 8, BN 1% . BT BAGAMRTFE 2 IR ZE 7. &8 Utermohl 5%, #E i BAATIRE48 h DL |,
ST B JRTE W, TR Y 100 ml B A/NEEDH A . B 16 ml FHTREAR 765 B B85 (Olympus CKX41) T
100 x KA HHFEFLL TR LFRL TR, BTGB HMHLEESBHAF RS -7,

W B4 2B RT3 FREAH T B LTI AR (BRI R A BRI MR ) T & FP 2R IA TR, B2 &
AR AL R TR 1/3, TFRT B RMEEL B R TRL RS 0. 19 pg C/pm’ " 5 H 4
Wi,

RAKZERABREFEMEYBRE —EWE, #TR, 5 HKERFERE (ind. /m®) FK ALY & (mg
C/m?) o HTFHE KK R, e RKERAT A 1890 m, RAE/KJZ 30 m K ZHZE K 2L, 78 30 m FIE)ZZ 6
BA FEREERRE, Fr UL SUKERFEERKEEYEARZD] 40 m REKENEESEYE,

2 SR
2.1 KZMIRE GE MK RE FERFENEYE

(HERE

KEAEHMFRE (822 £877) (15—5486) ind. /L, Y8 K (1.12 £1.53) (0—9.76) pg C/L, K
F EE RS KA Y EER D14-3 3, IEuf IR EE 27.84 °C 0B 31.626,Chl a ¥R EESH 2.36 pe/L([E 2) , FEMA
Y iR EERAL TR AR AR K X ( <30 m) 42 7E D13 #1 D14 BMETEE M2 Bk R A &, CHZ
D14 WiTa , =EBE#R A TF 900 ind. /L, B BF (27. 82—28 °C) F1£h B (30. 14—32. 94) {25 4638 BBl &8 /N, th1 /2 Chl a
AR EEX (2.36—3. 1 pg/L),

(2) 10 m

10 m ZHIRE GRS RZ MR, R2ESUE BB SR, [F]— b o 4 1 B Z R — o, 2B
FE—m (B 3), 10 mZKZ2HFEEH (1191 £819) (85—4604) ind. /L, F K FFEHITE D14-3 3, HE R
27.89 C,:hEF R 31.794,Chl a ¥ FF R 2.33 pe/L, WYL BHMEY R 7.78 ug C/L, 10 m KZEHEYE
F(1.79 £1.79) (0.02—12.09) ng C/L, 5 AAE H BUAE D14-2 3, JR B2 27.74 °C, #hBF 2 31.794 ,Chl a ¥k
BEJE 2. 27 wg/L, Wuh £ 3713 ind. /L, FESEYEMREXESFE D13 F1 D14 Wi it & M2 5 A
AT REATE, E KT 1500 ind. /L, JE By 27. 80—28. 01 °C, h ¥k 30. 14—33. 33, Chl a & 2.27—S8. 01
pg/Lo

(3) 30 m

30 m K JZHIEEE K 26.69 °C (D22-2 3)—28.51 C (D13-12 i) , &b J 33.414 (D22-1 35)—33.919
(D13-8 %) ,Chl a FIYEEEHR 0.04 pg/L(D20-8 3)—1.62 pg/L(D22a-13%) (K 4), 30 m ELFERFEEN
(883 +£392) (92—2054) ind. /L, K BF 4 PIFE D22a-3 , R BE 2 27.76 °C b BF 2 33.797,Chl a 2 0.26 pg/
L, Wuh e B i A2 1.26 pg C/L; & (1.01 £0.79) (0.12—4.51) pg C/L, £ EHHEKAME LR
D16-6 3 , R B2 27.28 °C,3hBF R 33.779,Chl a 2 0. 12 pg/L, Huh£F £ d 3 BE R 905 ind. /L, & 4 iR,
30 mKZE R IREMR, mRRE DR NRER TEREHLRE(RRTFRKERZMI0m ZE), FEMEY
BNEERIETEHHTKX( >100 m) , EfTHERRMELRERRMALE, D22a-3 Wi FEER, AVE
HIAHXTEAR, UM R B RN £, TRdBRMAEYR S SAEYER 76.9% ;D16-6 Wi AEYER K,
FENARMBK, URBTRAEBR N E, TrdEBRNFRE L 96%

(4) K=

2 (B 5) FBE R (508 £729) (0—5757) ind. /L, F: K EREMEHBIAE D14-1 35(13 m) , A=K 6.30
pg C/L,Chl a YREFZ 3.49 ne/L; JKEEYE H(0.86 £1.45) (0—7.23) pg C/L, KA E B HLE D14-2
u5(17 m) , F B2 2543 ind. /L,Chl a ¥R EE R 3.36 pg/L, ARIESARERKERAHF,RE KL B R EZE
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Fig. 2 Horizontal distribution of surface temperature, salinity, Chl a concentration, ciliate abundance and biomass
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Fig. 3 Horizontal distribution of temperature, salinity, Chl a concentration, ciliate abundance and biomass at 10 m depth
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Fig. 4 Horizontal distribution of temperature, salinity, Chl a concentration, ciliate abundance and biomass at 30 m depth
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Y& H TTRRSE 78. 6% o

KR FESEY &
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Fig. 5 Horizontal distribution of bottom Chl a concentration, ciliate abundance and biomass
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Table 1 Occurrence and maximum abundance of tintinnid
RiES HH BRI EL KR ERE/ (ind. /L) BAREEHIHAL(KEZE)/m
Species Number of stations occurred Maximum abundance Stations of maximum abundance (layer)
Tintinnopsts radix 30 90 D13-2 (10)
Tintinnopsts schotti 15 116 D15-6 (0)
Tintinnopsts tocantinensis 11 192 D13-1 (0)
Tintinnopsts nucula 10 83 D14-3 (10)
Tintinnopsts butschlii 9 63 D14-5 (10)
Tintinnopsis urnula * 6 158 D14-2 (17)
Tintinnopsis tubulosoides * 8 30 D19-1 (47)
Tintinnopsts karajacensis 5 50 D13-2 (10)
Tintinnopsis minuta * 4 80 D14-3 (23)
Tintinnopsis cochleata * 5 28 D15-6 (43)
Tintinnopsis tubolosa 5 36 D22-2 (10)
Tintinnopsis elongata ™ 3 56 D14-2 (17)
Tintinnopsis turgida 2 24 D15-2 (0)
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ik
LUIES B A7 5 IRARF= B/ (ind. /L) R 3 BE BB (K)Z) /m
Species Number of stations occurred Maximum abundance Stations of maximum abundance (layer)
Tintinnopsis mayert * 1 53 D 14-3 (23)
Tintinnopsis japonica * 1 11 D14-4 (34)
Tintinnopsis beroidea 1 28 D13-4 (40)
Tintinnopsis simplex * 1 42 D13-1 (10)
Dadayiella ganymedes 24 52 D17 -3 (10)
Dadayiella acutiformis* 8 44 D15-8 (10 m, 30)
Steenstrupiella gracilis * 20 48 D19-5 (0)
Steenstrupiella steenstrupii * 8 48 D15-5 (0)
Amphorellopsis acuta 6 80 D14-2 (17)
Eutintinnus lusus-undae 12 42 D14-1 (0)
Eutintinnus fraknoii 8 42 D15-1 (10)
Eutintinnus apertus * 3 24 D14-11 (10)
Eutintinnus stramentus * 1 11 D15-8 (10)
Codonellopsis morchella 12 100 D22a-3 (0)
Codonellopsis ostenfeldi 9 32 D17-1,D21a-1 (0)
Codonellopsis parva * 5 30 D17-3 (30)
Codonellopsis mobilis * 1 14 D13-4 (10)
Undella ostenfeldi * 10 70 D14-1 (10)
Undella turgida * 2 18 D16-8 (10)
Stenosemella pacifica ™ 2 165 D14-3 (10)
Stenosemella nivalis 3 43 D14-3 (0)
Rhabdonella obtusa * 5 14 D13-4 (40), D14-5 (30)
Rhabdonella inflata * 5 25 D21a-2 (0)
Rhabdonella amor 4 32 D22-4 (0)
Rhabdonella sanyahensis 2 14 D19-3 (30)
Epiplocylis ralumensts * 2 35 D14-4 (0)
Epiplocyloides reticulata 3 16 D15-4 (28)
Leprotintinnus nordquisti * 4 36 D13-1 (0)
Leprotintinnus simplex * 1 20 D13-2 (10)
Leprotintinnus bottnicus * 1 71 D14-4 (10)
Proplectella globosa 4 13 D14-5 (10)
Proplectella claparedet * 2 14 D17-3 (0), D20-3 (96)
Protorhabdonella curta 4 15 D17-4 (30)
Protorhabdonella simplex 1 10 D14-9 (30)
Parundella aculeata * 1 12 D19-5 (10)
Xystonellopsis favata * 1 12 D18-7 (313)

= e

(3.6—195.8) mg C/m?, 7K A Wy (B Afl 195. 8 mg C/m?, HiBLAE D14-3 ¥, B /IME 2 3.6 mg C/m’,
7E D13-12 3, 7KARE BE 5K R4 M8 101 1 S BUAE D13 I D14 Wi TR TS 5 1 K X, B K fE#R7E D14-3 3,
H5REMNEFEMAEYEND AR, 7R85 B R XM IMEME] 100 m £ F Sk EREER R, Bk gL
Y1 BRI X Ah , Hofh 7 B K A A 4 B SRR
3 itig

AR A N ARSNGB AN S ES TGS 3 TH. NARKRZ, ik
A (RS 36 38d) , AR MR BEVESE ORI 10 A 8 HEI 10 A 28 H., FNEIBAR NIR KB KBRS, &
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Fig. 6 Water column ciliate abundance and column biomass

L3RI AR AR B [B]_EANESE . 75— 07 T, ¥ BRI AE Y A TR B BORRR R M RAE IR, 7E K TR
KT 30 m (37,30 m BJIK)Z Z[H] KRR KB, X B E i — & A e R

Nie 1 Cheng 7EME RS BT E I S ol MUESE 2a(1933—1934) BERAR 3] T R4EER RIS, R T 52
MEbsEer B AL R B 49 MEDFEA B, HP oA 22 RS R0 T IRAE A F, 540 27 Fh AN K BT %
(F 1), ASCREEMNIZ, B 5 R, Ir AR MR L 2, (HRR TR E AR, 1871
WA BRMEEG —EMFETM., SuFLRIEEIIEESKES B R DFEEINE, 1T 16 F, HArdx
Ha> 72 W B 7 6 4~ J& ( Tintinnopsis , Codonellopsis , Amphorellopsis , Dadayiella , Undella , Eutintinnus ) 5 2 B 3¢
_‘ﬁ[[n] .

KGR EREFENHEARE . AR CAERFKZEE TREZE 10,30 m FJEZ, #H Lugol” s 1245 [
FE L YREEN 1% 15 M 4F B R A1 =E B 848ind. /L, Gomez 7EWF 5T KV VEL £ R /- A e Hnt , i 72
FME B E RN A (119°E, 14°N) 738 7RIS BRER <20 ind. /LMY, BIEMZEEK, FEELTH
HISMEGK X, BB TR AKX, Z ARKES K, ERRAR, Hd B R FYEESTREE.

FEILER T Lr B F 4R LS, BARD A BEMER, N AEYER —E MR, ERD R ERM
FERARY, Tt B ROEWRD HBK S, Pa B R FE S RAMRN, DradERFESTR
HFEREFEM BTN 10% . BRMNERTL BRFERE S TTLT BREFER 2% —88% ,F#0 34% D,
ERBHDEAEREFESEEGEREEZNL < 10%", R FEIMNGHEZLER ELESFERK
109%—20% "4

T VA D VDX g i P A Y IR, AW I E 2B F S B RFEMIER . EFEHGE 6 ARG E R
M FERF 40—3420 ind. /L @GR E L £ R ERF 20—770 ind. /L7 H A 3EM 5 0—270 ind. /L™ Zhang %
WIE ARG TFLE B R IERE R 0—270 ind. /L, Y524 B M K F B 0—150 ind. /L7, FIHK@IHR I & ] 76 %
WA ERFERE 60—1525 ind. /L, & 75 Mg e G E T4 B R FEFEH 65—360 ind. /L, LERIFHALFH
100—440 ind. /L, ARFERFICERKFL R FEE 0—5757 ind. /L, F-312k 848 ind. /L, 53K E HAh
XAHE, FEAHY o E X TR EE R RIA BN TR, A AT ] # TCE R i b UG AL, R REAR
S EAT LA T . ARAE R IE A BRI R IR ERERD R ERNEESHEERE 27 f

© . AT B RO MAEY R (BR30). 2008, H EREBEEHEBT TR
@ UMK R B BT VYR AT B R AR S E BRI ER R OV RIS (B8 30) . 1998, BT TR,
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WhFELr B RO LI KB L R BF 5 NRITRTE 4 B A ( <30 wm) GAEH B Fe4F BRS04 TR ERK K
X SR 5 A S ERAL R AR R 1, ELE N2 B H ) AR R

R AL 2R X A LIRS EE R AAE 6—9 Ay, KA RE KRR ERZRAH A BNLR &%
FIFE" , TAATFRGERE 10 A RZRAME T — LR MRHE (8 2) o 2 ERIZ K kiR
BV R 5 R iR B R AT B B, TR B A K, 21 33.5 724, Chl a YR BEA RIFEAR G 4
FARME, £F BB F B, ARG X— M, Setala 5 H1iH 1988 FRFIER D KFLT
BRI TRIZZ b, HSREZIIEMRK, 5 Chl a AR ;0 1990 FRFFERRLBRFE SR
FBEF Chl a #F2 LB H9AH L™ . Thompson 253K 1994 4F 11 F EVI R K VG P FEL4F B — R4 T
50 mZ I, Fh=F B B ph AU B0 R 0 A R, K R T B A, 535 A T Kk B AR P AR O
P MU AR AT 6 M =R BE A B R fEL H BUAE T M~ 8 DUR B3 80K X, A R, 7 Chl a B9 IX IR, HIF
A2 Chl a $ & B3t 75 47 6 B Bl K, £ B R FEBERKRT Chl a fiifik, Bz i T T i sh P 028 1k
RYHE S TR M R R
Briff R B EREETORH P EAR AL, AR R VOB i AR AL, FRILBUS
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