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TRAETE TS K I HEBGE ok, HKIRZ #&18, 15
PR E, RS OKR . B, pH)L
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Fig. 1 Locations of the sampling stations (black dots show the
sampling sites)
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2.1 KH USSR Tintinnopsis elongate Daday, 1887
(EIRR T -1)

RITHZE, wifrS07. ek 2F Y, RImNE
B R B e ORI, ST AT A 2 RAE I, e 1S Fefk
AT RS 98, [ T NI . 7e K283 um, 424
40 pm, FE KL DR2.16%, 4F 524k 1240 FF 4f 1)

®1 BEIUEERMANEE. . pH

Tab.1 Temperature, salinity, and pH of sampling stations in different months
¥k {37 Station

it 1) Time S03 S05 S07

BECC) o pH RECC) o pH RECC) T pH
2015/05/26 23.90 18.91 7.78 23.90 29.89 8.01 24.20 30.44 7.91
2015/06/30 29.30 26.59 8.20 28.50 32.12 8.23
2015/07/28 28.50 24.12 8.02 28.70 29.42 8.16 29.10 30.06 8.05
2015/09/23 27.30 17.67 7.78 27.50 27.37 8.17 27.80 29.64 8.12
2015/10/22 24.10 21.38 7.97 24.00 28.67 8.13 23.70 29.96 8.13
2015/11/17 24.10 21.56 7.73 23.70 29.02 8.14 23.40 30.25 8.15
2016/01/07 17.10 25.86 7.97 16.80 28.14 8.01 16.80 28.68 8.05
2016/03/03 14.60 20.98 7.91 14.50 26.27 8.07 14.90 27.94 8.65

{if Station

i [A] Time S08 S12 S19

REE(CC) T pH REE(CC) T pH REE(C) T pH
2015/05/26 23.70 31.94 7.93 24.50 29.18 7.85 24.50 26.51 7.74
2015/06/30 30.00 31.96 8.21 30.70 31.06 8.18 29.80 29.66 8.14
2015/07/28 29.10 30.06 8.05 30.00 28.16 7.93 30.90 26.71 8.05
2015/09/23 27.80 31.52 8.11 28.50 27.03 8.00 27.80 25.49 7.98
2015/10/22 23.30 32.00 8.21 24.20 28.61 8.06 24.40 26.04 7.98
2015/11/17 23.60 30.35 8.20 24.10 29.63 8.09 24.40 26.21 7.99
2016/01/07 16.70 29.43 8.08 17.70 26.92 8.03 18.10 24.86 7.86
2016/03/03 14.50 29.00 8.33 16.80 25.41 8.77 15.10 23.99 8.36
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Tab. 2 Distribution of tintinnid ciliates in six stations and four seasons (+ showed the presence of the species. We defined March to May as

spring, June to August as summer, September to November as autumn and December to February as winter)

{7 Z=4T Station and season

44 Species name S03 S05

S07 S08 S12 S19

#E KR FH KX

FHEKE FEKAXE HFREKE FE KK

KIEAU H Tintinnopsis elongata

TR B Tintinnopsis tubulosoides + +

H YLt Tintinnopsis loricata

H AR H Tintinnopsis japonica +

B IRt Tintinnopsis schotti

FERINE H Tintinnopsis radix

I 1444 B Tintinnopsis amoyensis

i [P B Tintinnopsis butschlii + +
BN L Tintinnopsis nana

EL PGV S Tintinnopsis brasiliensis

WY SE 44 B Tintinnopsis nitida

fih FA U4 B Tintinnopsis tentaculata + +
FIUAR B Tintinnopsis cylindrica

28 TV W Tintinnopsis tocantinensis + +
18 D H0 B Tintinnopsis plagiostoma

MK FN H Tintinnopsis ventricosoides +

/NS 5% B Stenosemella parvicollis

VG e 2R H Codonellopsis
lusitanica

21 55948t Tintinnopsis gracilis +
LU B Tintinnopsis lobiancoi

B 5 [ 4L U Favella panamensis

Wi [QT L Leprotintinnus nordquisti + + +
WA R Leprotintinnus bottnicus

T‘Eﬁ$i§%\ELepmﬁntinnus simplex

1231244 . Codonellopsis mobilis + +

UR LAY B Tintinnopsis nucula +

18 =30 R Tintinnopsis chinglanensis

+

+ o+ o+ + + o+

+ o+ o+

+ o+ o+ o+

+ +

TR/ RHEE, HETE A K 2943 pm.

AFH IR i Daday R I T IS A Eh S . 52
FHEE, AT FFREEAAREL/N83 um vs. 162—198 um);
5 Hada'”' T Tropical Pacific 7t & Hi 1 Fh 4R 1F
W4
2.2 =R $UES B Tintinnopsis tubulosoides Meunier,
1910 (Elhi 1 -2)

wHEE, HE, KE. £FHE K, HBIE
uif7S03. S05. S08%S19. Foik RT3, RIME
Bt VF 2 S R . RT3 RIEFEE, 2O 5%
PAHTHB 4 58, H SR I I u 1/3 4k m) R 7 AR A
. FKL100—120 pm, H452)34—43 pm, HETE
K £136—40 pm.

AR S AR S AN R et T S e R B
AR E) &

2.3 EE#I$4H Tintinnopsis loricata Brandt, 1906
(B 1 -3)

RIMTHZE KE, wifrS07 %S08, 7ok 2K
B, ZTH R A AR ZHE BT, 53 A IR 4
V] b TR A 38, 11 P82 SR AR AN DU, 58 A A
FHAZAEANTE i PR S 1) 4, 5e 2 I il . et
218 H4E .65, AR KZ)130—135 um, HAEZ)
84—86 pm, ARSI 2 (5 7K B 1/4, S A A7
AT H A AR 29260 pm.

AT EFEE 5 Wang MNie! 78 [ 19 % B
FREEFFEVI & o
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2.4 HZA#I$SH Tintinnopsis japonica Hada, 1932
(EIRR T -4 5)

RITHZE A2, uhifiS03. S09. Feik 21
B, RIFMARZ BV, SR, 45
EAHEIL, SR RLAHBRT um, 528 H72/3 2
AR, 08 B2 T LT AHAE, 5eAA )G /318 W4 /N R4 Y,

Ku gk, TR KL N180—187 pm, H1EZ
115—130 pm.

55 TR T 5 M e DR R AR L, A
W TR AN K (180—187 pum vs. 114 pm).

2.5 BEREKH#L$8H Tintinnopsis schotti Brandt, 1906
(EIh T -6)

RILT K=, wifS05%S07. Fafk 25 B,
R AT AR 2 5 o HOIRBORE, VAR, 232
A AN S, AU ) AMH R, AT RN 2 A B2 Ak A
T R 2 (0 2, a0 S B HE TR, o R 1 i i A
R, FAEKLA114—116 um, 14£4182—85 um,
K FE I /N TF-3/4 55 K, AT RN A7 S AZ B Ak L AR
217962 umo,

KABEL T, loricata Brandt, 19061 X 5 7E T,
AKFEEFEARA /N (114—116 pm vs. 130—135 pm),
R, AR AN AR PRI, H S R K i i A R
H(vs. BlH).

2.6 #R1IK$U$L A Tintinnopsis radix (Imhof, 1886)
Brandt, 1907 (KJix I -7. 8)

RITHEZE. K, HIAESNFS03. S07.
S08 & S12. Fofk BANFRAAE IR, Fo i, 72k
7o LR 58, 72 1B ] SM Rg, 524 B 2/34b 7] T T
ARHETE, SR AR, KA —HF . 5%
K #7188—368 um, 111£2736—47 um.

5Nie! E JE 1T S B AT AR L, A A A
FEN A /N (188—368 um vs. 330—492 um); 5 F
V5 1 M O B R RS A A
2.7 [Ei1#1$8H Tintinnopsis amoyensis Nie, 1934
(EAR 1-9. 10)

FEVIASZ= 0 294 R, HIAEREA2S03. SO07.
S12%S19. Fik RFE &, R ERZ 55 H
Kio FIERE RN RS, DAL R RS, &
VAR NHETE, E SRR iR gl Hng s il . ek K
#£148—56 um, [112£126—30 um, #EEH5K 4
9—14 um.

R X BN R 1 TV, AT SR
FHES 2 W16 .

2.8 7 [KUSSH Tintinnopsis butschlii Daday, 1887
(BEIRR T-11)
RINTHER, EFEH5LF HIAALAS03.

S05. S12/2S19. Fefhk BALHHAR, 7oAk 1 Hh b5
JBASE W, TS ) A R TR, SEAA S I i B
HiEKHER. 5FK457—91 pm, HE4)52—
88 pm, I KAz 4y 58K 5/8, 5 A A8 e 4k
24931 pm.

ABF TR S Nie! e [ 113 K B AR R
gﬁo
2.9 /S H Tintinnopsis nana Lohmann,
1908 (Elh 1-12)

RILTF 42, HBEIEAIS19, FARMIE, K
FMA R Z F UBRL, 52 55 E PSR, B E
R OuAHl . 78K 2935 pm, 1422)22 pm,

KR 5T, minuta Wailes, 1925 [X 51 f2& §i & A
PRI R (35—38 um vs. 25 pm) H.5¢ = K i Hl (vs.
BEA) o
2.10 BEF#I$2 H Tintinnopsis brasiliensis Kofoid
& Campbell, 1929 (K 1 -13)

RILT 42, WifrS08 &% S19. Foihk & fHIHETE,
FOHE R, TR AR & R URURL, 29T 5e Ak 124k
WEAG N K, e 172380 3 WS 4 52 HETE, 5EAA I i i
Ao FKHLIT0—76 pm, H4224140—43 pm.

KA FEES Hada ™ 75 77 AP 3 74 3 % 90
IFPEEAF LL, SEARTE K (76 pm vs. 42—48 pm).

2.11 FA=$U$2 | Tintinnopsis nitida Brandt, 1896
(BEIRRIL -14)

KRITHEZ, HIAERAIS08. Foik 2T HE,
TR A A2 0 5 BN, 528 115 e L P55 5,
FeE R Mg . FEARKZI60 pm, HA2£27 pm.

AW IR S Nie! T [ 1T R B R AL
ARG
2.12 S E Tintinnopsis tentaculata Nie &
Cheng, 1947 (KR 11-15. 20)

RIWTHEE. BEHKE, e M6k
o TR PERROIR, 212G AL 2 7 i RORL, 111X
WEWSCAR, TSR FR TR e S AR Ak A IR ke, e 11 S i oK,
AR i A AR ANTE B A B B HE TR I . ek
£185—89 um, [142£)38—45 pm, 4 ™ML i 4K
2918—23 um, AR E BN, K2)15—18 pm.

AFNE VR I Nie I Cheng! ™ & B T3 7 IR 1,
AH TR RS HAH LE AR B AR (85—89 pm vs.
52—63 pm), FERFFEIEA—F .

2.13 [E#&IU$L & Tintinnopsis cylindrica Daday,
1887 (KRR I1-16+ 17)

RILT R, IR AIS07. efk 2RKAER,
FM R AR 2 0 S BUBURL, BN, Fe R fE
USIEHTR A AHEE, Kidlige. 5eihK28147 pm,
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H422936 um, #EJE 0K 2)31 pm.

A FEF 5 Urrutxurtu”” 7 Nervionyi] 18 31
AN EERFAE— 2.

2.14 Z BT S H Tintinnopsis tocantinensis
Kofoid & Campbell, 1929 (K I[-18. 19)

RITHFEFE. EFH5KE, HIAEEAIS03.
S05. SO07. S08/:S19. FEEHII22FMIE, 725
JE 1218 R 23R, 3 R AR 22 1) 57t B RORE, AN (7]
AN TA] K8 43 BLAR /N AN IR], Fedds S 1 i B2 2R Ml
IHETE . 5o iR KZ41109—122 pm, H424125—28 um,
IR A BAA K2 AE38—41 pum, RIL— K
K N EARACN29 um, 2RI I HETE 3843 K 2
26—29 um.

AFPBEE UK B KofoidFlCampbell > i3, 10 5
JRAIRA L, MK (109—122 um vs. 85 um), 5
NieHlCheng' "% 14 7 B R RESHE M 75 -

2.15 # OISR Tintinnopsis plagiostoma
Daday, 1887 (KIfR 11-21)

RITHEZE. BEF5KZE, uhifis03. S07.
S122S19. FEEEJE, FRTH &M AR 2 (1 53 B RRL, 7
DN FE AR AN TR R 0TS R K ) i 0, e R AR i [
FARKL143—51 pm, F1424143—50 pme

AR ESEEN. KBS R
S R I R P B R — 2
2.16 {NBK#I$S H Tintinnopsis ventricosoides
Meunier, 1910 E#112% (B 11-22)

KILTHZE, HIAEEEAIS05 K2 S19. 5efk L 18]
HETY, SEREJEL, KM A K& 7 PUBURL, 52K I H
SO HI, RIS YA . SRR 2 72—82 pm, 424
51—62 um.

AW FNBE 5 Marshall”7E Arctic Seas & FLIT)
P4 OE— 3o
2.17 N FE H Stenosemella parvicollis
(Marshall) Hada, 1938 ([XIjii [[-23)

RIT R, HIFERf7S12, KINFMTF£2
o JTURIRE, 73 2R 40 408 1 45050 0 g K1) a3, 8%
HITCHAL, SR, s R bl . 7R K470 pm,
BEKZ10 pm, L4125 pm, 325K 24160 um,
%2150 umo

bt Hada ™ [t AHT 76 eSS 220K (70 pm
vs. 48—60 pm).

2.18 EWIER I 3425 Codonellopsis lusitanica
Jorgensen, 1924 (i 11-24)

KITHFZE, HIAIELEAIS03. S05. S07.
S08 % S19. 3 N B TE AR -5 (31 HE T 775, 400
B B 23 HECHE AT B0 e JBURORE B2 03 AR, K 292/54b

THEEUE R K I BLm) T S T, S i AR A
5] 2] A 5 e B TR0 B K B S Jo DR A3 B, 11 4k
B, TKZ191—100 um, H42 K N23—27 um.

AW TR EE 5 Marshall ™% (5 RS JE TG L
Wi A AR AEAR — 2L
2.19 £F553%2 H Tintinnopsis gracilis Kofoid &
Campbell, 1929 (&I 11 -25)

RITHZ=, HIAEREALS05. Feik R EMHTE,
FORET, R IR I AR 2 1 5 BUBTRL, 1 X TG4 e i
Wi, MGECFH, B o3 /440 T A2 N HETE,
KIIER . FEARKLI110 um, 1422933 um, 4EFEH
72126 pm.

AHF SRS Wang FINie! 5 [ 8 17138 ¥
FERFAEAH— 25
2.20 EMHI$2H Tintinnopsis lobiancoi Daday,
1887 (&I 11-26)

RITHERSEE, HOEHMS12/4S19. 7
R KB FE TR, 20 & A VF 2 53 BUROREL, 72 1 B
BT 7E R, SR R L) )\ gy 2 — R K Ab A T AR
FEEFETE . 5e K4 882—120 pum, 14529—42 pm.

AR X HDaday ™ T ABATE LB 5
Marshall?*'7F Arctic Seas, Baltic, North Sea,
Irminger Sea, Newfoundland Banks, Nova Scotia, KX
5 AEPNTE A 5 R B MR IR — B
221 BEEZIG MY H Favella panamensis Kofoid &
Campbell, 1929 (EIfRII1-27)

RINTHEFSEF, WifiS19. 7ok 5 mHr
¥, 5t N5 R BRI A . 7R K47169—210 pm,
Hp 7= K125—156 um, FEHEK Z144—51 pm, 0
12 2)59—80 um, £ FREARK B G AR K L8 R
21¥

AP 5 Wang FINGe! 78 5 19 Kk B
FRHFRHE R A &

2.22 EFC#E$4H Leprotintinnus nordqvisti (Brandt,
1906) Kofoid & Campbell, 1929 (/i [11-28)

RITHFEE, EFEHKEFE, NP K
o Fedk SRR fRIR, 25T R A 7 JeHR A B 575U
KL, SEREH 2B, 58 10— I g A e S Se ik )L
P&, J1—um A IT I, SRR . e R
29132—177 pm, 55845 5 — by ¥ 155 2933 —
46 pm, FME— Ui A 58 £934—79 pm.

AP BERE IR 5 Wang FINie! 78 8 ] 75 & 014
PR R A & o
2.23 B4 #E$ B Leprotintinnus bottnicus
(Nordqvist) Jorgensen, 1912 ([ fI11-29)

RILTKEE, HIAEREAIS12. FERBIMATE, &
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THI 86 B 2 BSCHE AT B0 e SRR, SEBE I 5 P E B, 52
= W F IR, 5E IS AN B S ek LS, B
FARLI3/SAE 1A N AR A HETE, R . e
173 um, 422945 um, = H ¥ 1422917 ume

b Hada™ f3tR, AT SRR S 484E(173 um
vs. 205 pm). AFHA] DURYE Fe KT S5L. simplex
Schmidt, 190140 X 71| (5% 2 [ F v - AR vs. 765
PR 3 T 45 58 o
2.24 (& E5#E$SH Leprotintinnus simplex Schmidt,
1901 (&I hiI11-30)

RITHZE, HIAERA7S07 & S19. kK [H]
IR, — g 2 ih, — o 2 B AR, im T, 5
FUP o 35 5 52 A L 45 96, ol i 2R iE W, R
BB o BCHEAR (1 S SRR . 5T 29340—415 pm,
72 1 Wi [ 142.4161—67 pm.

TP SN R e T S e B
IR EER L, 7o KK (340—415 pm vs. 250—306 pm),
A28 K (61—67 pum vs. 50—60 pm), F A i B
fE—E
2.25 iBEhEE H Codonellopsis mobilis Wang,
1936 (FARII-31. 32)

RITHZE, HIEALS03. S05/S19. 7%
P RAEHEAR, 73 225 B 1 40050 R0 HE T 223, a0 30 %
bR EREE I, EAEIPIR, AR, ek
3l e 5e/RK98—115 um, H4£4150—55 um,
FWAI L) 55K 19, K £11—17 um.

AP Wang! R ILT ¥, 5Tt
T B BNV R R F B R R R AR — 3, (R 9T
FEEAMAEL/N, T4 /N (50—55 pm vs. 62—86 um).
2.26 RIS H Tintinnopsis nucula (Fol, 1884)
Brandt, 1906 (/iI11-33)

RIOT K ZE, HBAEvE{7S03 /2S19. FefAigAl
T¥., 43 AR (1) 8505 R IR K A58, 49030325 B, 350
e ipOE AR ITE b T N MR A N IS4
72 um, 1422919 pm, G5B E L) 55K 118/9.

AR S EEM. KBS R
S R I P AR — 2
2.27 EZIUSLH Tintinnopsis chinglanensis Nie
& Cheng, 1947 (EhII1-34. 35)

RITEZFS5KZE, HIAELAIS12%S19. 7%
A R TEHETYE, 437 B S 1R 40050 R0 7358, 4030 5 B 43
AT (0 S JSURRL, B BIR, 2R OR, B A
WURLY) 5, AN BH, B0 T 238, H BN .
FEARKZI100 pm, HEBK L35 um, 1422137 pum, [
KA BAZZ140 um, K£165 pm.

TGRS T 195248 T35 B IR M v

RILEIF BRI A
i
TR B 1] K S R A AR ) 5 L BR P 2 T
frEgT. 2. KT AR RESE TS T
(5 1 o
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TINDINNID CILIATES (PROTOZOA, CILIOPHORA) FROM COASTAL
WATERS OFF XIAMEN

LIAO Yu-Yu"?, LIU Zhao-Yuan’, HE Ru-Yue’, JIAO Nian-Zhi"? and XU Da-Peng "

(1. State Key Laboratory of Marine Environmental Science, Institute of Marine Microbes and Ecospheres, Xiamen University,

Xiamen 361102, China; 2. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361102, China)

Abstract: Tintinnids are the best known group of marine ciliates and recognized as indicator species of different water
masses due to their hard loricae. In the present study, a number of tintinnid species were identified based on samples
obtained at six representative sites located in the Bay of Amoy from May 2015 to March 2016. Samples were collected
from surface water, concentrated using 20 pm mesh, fixed by ethanol (>80% final concentration), and then stored at
dark and cool conditions for further analysis. Tintinnids were isolated under a stereomicroscope and the morphological

characteristics of lorica were examined under compound light microscope and documented using a charge-coupled

device (CCD) camera. Totally, 27 species were identified including Tintinnopsis (20 species), Favella (1 species), Steno-
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semella (1 species), Codonellopsis (2 species), and Leprotintinnus (3 species), respectively. Besides, Tintinnopsis

ventricosoides species (Meunier, 1910) was believed as the first record in China. Based on their lorica features, all spe-
cies were here detailed.

Key words: Ciliophora; Tintinnida; Lorica morphology; Bay of Amoy; New records

KR 1w Empi
Plate |  The microphotographs of tintinnid ciliates
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10, EIT g 11 AR IR e 12, B/ e, 13 EFERR e bR RKHE: 50 um
1. Tintinnopsis elongate Daday, 1887; 2. Tintinnopsis tubulosoides Meunier, 1910; 3. Tintinnopsis loricata Brandt, 1906; 4, 5. Tintinnopsis
Japonica Hada, 1932; 5. Arrows show the spiral turns; 6. Tintinnopsis schotti Brandt, 1906; 7, 8. Tintinnopsis radix (Imhof, 1886) Brandt,

1907; 9, 10. Tintinnopsis amoyensis Nie, 1934; 11. Tintinnopsis butschlii Daday, 1887; 12. Tintinnopsis nana Lohmann, 1908; 13.
Tintinnopsis brasiliensis Kofoid & Campbell, 1929; Scale bars: 50 um
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Plate I  The microphotographs of tintinnid ciliates
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14. Tintinnopsis nitida Brandt, 1896; 15, 20. Tintinnopsis tentaculata Nie & Cheng, 1947; 16, 17. Tintinnopsis cylindrica Daday, 1887; 17.
Foreign bodies agglomerated on the surface of the lorica; 18, 19. Tintinnopsis tocantinensis Kofoid & Campbell, 1929; 21. Tintinnopsis
plagiostoma Daday, 1887; 22. Tintinnopsis ventricosoides Meunier, 1910; 23. Stenosemella parvicollis (Marshall) Hada, 1938; 24.
Codonellopsis lusitanica Jorgensen, 1924; 25. Tintinnopsis gracilis Kofoid & Campbell, 1929; 26. Tintinnopsis lobiancoi Daday, 1887,
Scale bars: 50 pm
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Platelll The microphotographs of tintinnid species
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27. Favella panamensis Kofoid & Campbell, 1929; 28. Leprotintinnus nordqvisti (Brandt, 1906) Kofoid & Campbell, 1929; 29.
Leprotintinnus bottnicus (Nordqvist) Jorgensen, 1912; 30. Leprotintinnus simplex Schmidt, 1901; 31, 32. Codonellopsis mobilis Wang,
1936; 32. The hyaline collar of Codonellopsis mobilis; 33. Tintinnopsis nucula (Fol, 1884) Brandt, 1906; 34, 35. Tintinnopsis chinglanensis
Nie & Cheng, 1947; 35. Foreign bodies agglomerated on the surface of the collar; Scale bars: 50 pm



