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Seasonal Dynamics and Community Structure of Tintinnina
in lower Seomjin River System
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Abstract - Precent study has been carried out to clarify the ecological characteristics of
Tintinnina community, during the period from March, 1998 to January, 1999 at twelve stations in
lower Seomjin river system. During the surveyed period, a total of 56 species were identified.
Seasonal variation of number of species occurred was varied: 43 species during spring season, 21
species during summer season, 27 species during autumn season, 20 species during winter
season. Total abundance of Tintinnina ranged from 0 to 170,134 indiv./m3. The abundance was
high in March and low in September. Among 22 dominant species, 18 species (81.8%) were
Tintinnopsis genus. The relationships between environmental factors and Tintinnina community
were as follows; 11 species (Tintinnopsis rara, T. angulata, T. sp.1, T. sp.4, T.sp.5, T. sp. 8, T sp. .
9, Stenosemella pacifica, S. steini, Codonellopsis nipponica, Favella taraikaensis) occurred from
10 to 15°C and 2 species (Codonella amphorella, Leprotintinnus neriticus) occurred from 5 to 30°C.
Many species occurred from 10.1 to 25.0% of salinity. Four species (Tintinnopsis acuminata, T.
angulata, T. sp. 10, T. sp. 11) occurred in freshwater only, while four species (Tintinnopsis rapa,
T. baltica, T. lata, Codonella sp.) occurred from 0.1 to 31.2%0 of salinity.
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Fig. 1. Map showing the sampling stations in lower
Seomjin River system
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Table 1. Systematic list of Tintinnina in lower Seomjin River system

Phylum Protozoa
Subphylum Cilophora Doflein
Class Polyhymenophora Jankowski
Subclass Spirotrichia Butschli
Order Oligotrichida Butschli
Suborder Tintinnina Kofoid and Campbell
Family Tintinnididae Kofoid and
Campbell
Genus Leprotintinnus Jorgensen
L. nordguisti Brandt
" L. neriticus Campbell
L. simplex Schmidt
L. bottinicus Nordgvist
Family Codonellidae Kent
Genus Tintinnopsis Stein
T. cylindrata Daday
T. beroidea Stein
T. radix Imhoff
T. kofoidi Hada
T. directa Hada
T. gracilis Kofoid and Campbell
T. lohmanni Laackmann
T. tocantinensis Kofoid and
Campbell
T. tubulosoides Meunier
T. tubulsoa Levander
T. butschli Daday
T. nana Lohmann
T. rapa Meunier
T. diversicervica n. sp. Brandt
T. baltica Brandt
T. urnula Meunier
T. lata Meunier
T. uruguayensis Balech
T. acuminata Daday
T. rara Kofoid and Campbell
T. angulata Meunier
T. ventricosoides Meunier
T. parva Merkle

w n o wn w wn wn wn n
R R R KR
QW ~J O U W W N~

sp. 9
sp. 10
sp. 11
sp. 12
sp. 13
sp. 14
Genus Codonella Haeckel
C. cratera Jorgensen
C. amphorella Biedermann
C. sp.
Family Codonellopsidae Kofoid and Campbell
Genus Stenosemella Jorgerisen
S. pacifica Wailes
S. parvicollis Marshall
S. steini Jorgensen
S. nivalis Meunier
Genus Codonellopsis Jorgensen
C. nipponica Hada
C. sp.
Family Favellidae Kofoid and Campbell
Genus Favella Jorgensen
F. taraikaensis Hada
F. ehrenbergii Claparede and
Laackmann
Family Tintinnidae Claparede and
Laackmann
Genus Steenstrupiella Kofoid and Campbell
S. robusta Kofoid and Campbell
Genus Eutintinnus Kofoid and Campbell
E. lusus-undae Entz
E. elegans Jorgensen
E. sp.
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Fig. 2. Bimonthly variation of number of species occurred
in lower Seomjin River system.
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Fig. 3. Variation of number of species occurred by station
in lower Seomjin River system.
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cus, L. simplex, L. bottinicus, Tinti—nnopsis beroidea, T.
radix, T. kofoidi, T. directa, T. gracilis, T. lohmanni, T.
tocantinensis, T. tubulosoides, T. tubulosa, T. butschli,
T. nana, T. rapa, T. diversicervica n. sp., T. baltica, sp.
3, T.sp.6,T. sp. 12, T. urnula, T. lata, T. uruguayensis,
T. ventricosoides, T. sp. 1, T. sp. 2, T. Codonella cratera,
C. amphorella, Stenosemella pacifica, S. parvicollis,
Codonellopsis nipponica, C. sp., Favella taraikaensis, F.
ehrenbergii, Steenstrupiella robusta, Eutintinnus lusus-
undae, E. elegans)o] £33}83, AA 394 24 5%
(Tintinnopsis diver-sicervica n. sp., T. uruguayensis, T.
angulata, T. sp. 6, Stenosemella parvicollis)o. 2 7}4
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Fig. 4. Bimonthly variation of abundance in lower Seo-
mjin River system.
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Fig. 5. Variation of total abundance by station in lower
Seomjin River system.
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Table 2. Dominant species and their dominance index (DI) of Tintinnina in lower Seomjin River system

Station 1 Station 2
Month Dominant species DI | Month Dominant species DI
’98. 3 | Tintinnopsis uruguayensis 1.00 | '98. 3 | Tintinnopsis uruguayensis 1.00
Tintinnopsis sp. 6.
5 | Tintinnopsis uruguayensis 1.00 5 | Tintinnopsis cylindrata 1.00
7 | Tintinnopsis rapa Stenosemella parvicollis | 1.00 7 | Stenosemella parvicollis 1.00
9 | Tintinnopsis uruguayensis 0.70 9 | Tintinnopsis uruguayensis 0.76
11 . 11 -
99. 1 99. 1
Station 3 Station 4
Month Dominant species DI | Month Dominant species DI
’98. 3 | Tintinnopsis sp. 6. 0.83 | ’98. 3 | Tintinnopsis sp. 6. Tintinnopsis sp. 7. 1.00
5 | Tintinnopsis uruguayensis 1.00 5 | Tintinnopsis uruguayensis 0.88
Tintinnopsis sp. 10.
7 | Stenosemella parvicollis 1.00 7 | Tintinnopsis uruguayensis 1.00
9 | Tintinnopsis uruguayensis 1.00 9 -
11 . 11
99, 1 99. 1
Station 5 Station 6
Month Dominant species DI | Month Dominant species DI
’98. 3 | Tintinnopsis sp. 1. Tintinnopsis sp. 11. 0.53 | ’98. 3 | Tintinnopsis lata Tintinnopsis 0.50
uruguayensis
5 . 5
7 | Stenosemella nivalis 1.00 7 .
9 | Tintinnopsis sp.6. 1.00 9 | Codonellopsis sp. 0.92
11 _ . 11 | Codonella amphorella 1.00
, Tintinnopsis rapa Tintinnopsis baltica , .. .
99. 1 Tintinnopsis sp.2 Tintinnopsis sp. 6. 1.00 | ’99. 1 | Tintinnopsis rapa 0.95
Station 7 Station 8
Month Dominant species DI | Month Dominant species DI
’98. 3 | Tintinnopsis lata 0.60 | ’98. 3 | Tintinnopsis lata 0.38
5 | Tintinnopsts sp. 7. 1.00 5 .
7 | Codonellopsis sp. 1.00 7 | Codonellopsis sp. 1.00
9 | Codonellopsis sp. 1.00 9 | Codonellopsis sp. 1.00
11 | Codonella amphorella 1.00 11 | Tintinnopsis sp. 12. 0.94
’99. 1 | Tintinnopsis rapa 0.95| ’99. 1 | Tintinnopsis rapa 0.93
Station 9 Station 10
Month Dominant species DI | Month Dominant species DI
’98. 3 | Tintinnopsis lata 0.54 | ’98. 3 | Tintinnopsis lata 0.43
5 . 5 | Codonella amphorella 1.00
7 | Codonellopsis sp. 0.73 7 1 Codonellopsis sp. 0.66
9 | Codonellopsis sp. 1.00 9 | Tintinnopsis baltica 0.75
11 | Codonella amphorella Tintinnopsis sp.12. | 1.00 11 | Codonella amphorella 1.00
’99. 1 | Tintinnopsis rapa 0.89 | '99. 1 | Tintinnopsis baltica 0.97
Station 11 Station 12
Month Dominant species DI | Month Dominant species DI
’98. 3 | Tintinnopsis lohmanni 0.48 | '98. 3 | Tintinnopsis kofoidi 0.48
5 | Tintinnopsis sp. 3. 0.83 5 | Codonella amphorella 0.82
7 | Leprotintinnus nordguvisti 0.50 7 | Tintinnopsis tocantinensis 0.64
9 | Tintinnopsis baltica 0.83 9 | Tintinnopsis tubulosoides 0.65
11 | Codonella amphorella 1.00 11 | Codonella amphorella 0.91
’99. 1 | Tintinnopsis rapa 0.92 | ’99. 1 | Tintinnopsis baltica 0.84
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2) % t}e}kA) (Species diversity index : H')

AL 712 & HYE A4E 0.00~3.389 Hes v
b S} (Fig. 6).

LEw3E Asad, 399 0.00(RF 1)~3.38(FA
12), 544 0.00(FAH D~1.84(AA 11), 74l 0.00(A
A 2,5,6, N~2.78(AA 11), 9l 0.00(FH 4)~2.26
(A 12), 114 0.00(AAF 1,2, 8,4, 5,6)~1.10(H
12), 1) 0.00(FA4 1,2, 3, 4~2.00 (R4 5)2 W=
Zbzh epdigieh gt o A Al 3ol &

—~@— Coi 49
--O-- Col 50
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Fig. 6. Bimonthly variation of diversity index (H) in lower
Seomjin River system.
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Table 3. Variation of community similarity by stations in lower Seomjin River system

~station |, 2 3 4 5 6 7 8 9 10 11 12
station
1 067 055 050 053 019 018 014 022 016 015 0.8
2 057 040 042 008 008 006 015 010 014 017
3 036 033 010 010 007 011 011 016 0.9
4 032 019 027 014 016 016 015 014
5 043 048 046 041 040 035 039
6 071 059 039 051 046 042
7 0.68 055 050 049 052
8 068 067 065 063
9 067 072 064
10 077 071
1 0.82
12
700

Number of species

Water tempertaure(°C)

Fig. 7. Relationships between water temperature and
numer of species occurred in lower Seomjin River
system.

guisti, Tintinnopsis directa, T. tocantinensis, T. butschli,
Codonellopsis sp.)-2- 25°C o]Ate] =2 LxdA] o &
whAdel 2388 2Pk ¥ 2 Tintinnopsis kofoidi 2}
T. lohmanni= 10.1~15.0°C F7txet =2 &3 &S
dehl ARAe Weesdy Ardd w9 113
(Tintinnopsis rara, T. angulata, T. sp. 1, T. sp. 4, T. sp.
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Fig. 8. Relationships between water temperature and
abundance in lower Seomjin River system.

5, T. sp. 8, T. sp. 9, Stenosemella pacifica, S. steini,
Codonellopsis nipponica, Favella taraikaensis)< £
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o deE:Hez, o FR o B2 AEFE Byd
Tintinnopsis rapa} T. balticax 27+ 5.1~10.0°C,
10.1~15.0°C F7tel A & 2888 B3

¥l we FASHE AT R (Figs. 9, 10) SHAA
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Fig. 9. Relationships between salinity and number of
species occurred in lower Seomjin River system.

22 10.1~25.0% T elA thoFst & 243 ¥
EFE Vel

Tintinnopsis rapa, T. baltica, T. lata, Codonella sp. 4
T2 GE 0~28.1% o|A7HA AFHAA A &
el Aoz Heol FPA Foz YZF A o] F
Tintinnopsis rapa®} T. balticar 27} 20.0%0 o] Aol A]
2 8L X9, Tintinnopsis latas 5.1~ 20.0%0
AN L VLS velld A Y AR @
o] &8} Tintinnopsis uruguayensisy= =7} 091
F7 A o e Y-S vyt 33, Tintinnopsis
acuminata, T. angulata, T. sp. 10, T. sp. 11-2- ¢dH-0] 0
o FRIAY BUHE PP wo duAd F4E
olgty Almdt}.

A

rlo

74 £

$FHEFFY A SHE Fotns] s
19984 393E 19999 19712 A=z A7 374
oA 127) AL AA s AR 24 7)2HE<L
e 42~268°C, YEEE 0~30.0%, £EALFS
6.51~13.97 mg/l, pHE: 6.60~8.20, A== 43~

400

350

300

250

200

150

Abundance(x103, indiv./m3)

100

0 01~ 61~ 101~ 151~ 20.1~ 25.1~ 28.0~
50 100 150 200 250 280

Salinity(ppt)

Fig. 10. Relationships between salinity and abundance in
lower Seomjin River system.

X

7t eh)

TEREELE

= 84 56%°

290,000 ymohs/cm ] H =
ZAP)|7HEe 233
2 34 EFEA
233 YHPEEE ¥y, 3499 74 40202 S
B0, 1190 24 3202 7 AA Jepdd.
32 Agd B g 29, A 1244 84 38F
o2 7P o], A 304 24 5302 s HA 7}
7+ 233yt
FEAAREZFY € 2 AEFL 20,0996Y)~
699,502 indiv./m3 (3¥)2] HH = WFstx U+ AA
Hal 84 1164 71 ©e A E2k(431,706 indiv./m?3)
2T, AR 49A 7 A2 QJ-E2F(8,777 indiv./m3)

ofi 32

el

KN
=

o
=

FEAAREFY AL F 54 22%F (Leprotintinnus
nordgvisti, Tintinnopsis cylindrata, T. kofoidi, T.
lohmanni, T. tocantinensis, T. tubulosoides, T. rapa, T.
baltica, T. lata, T. uruguayensis, T. sp. 1, T. sp. 2, T. sp.
3, T.sp.6, T.sp.7, T sp. 10, T. sp. 11, T. sp. 12, Codo-
nella amphorella, Stenosemella parvicollis, S. nivalis,
Codonellopsis sp) 2.2 el A ® 4= 0.00



34 T - upit
~1.009] WS, T Y A4 0.00~3.532 Hs) Al A}
& 27} deplel A2 44T BAE BelFT
FARE A4 00609 20 9~082098 113 12)  p 478 sysked o) B TAE TAN AT
o wsiz wEa ) 74 195 A QY02 B,
FrEARSFY AT 4 A AHAA -
My 48 gHeq 7RHaME 223 d8sE & ol 8 2 3
gl 7B ZA L A Aoz Yebgo a8
= 10-15°Cel 7P BE FREOBA ATTE L jag 1086 a4 f5HRERY 2R 97, B
el glo). B3] 112 (Tintinnopsis rara, T. angulata, T. shm A Abehe) =8, pp. 1-122.
sp.1, T. sp. 4, T. sp. 5, T. sp. 8, T. sp. 9, Stenosemella A RER FAZ}ESEA A, 1996, AR5 ARAA &

pacifica, S. steini, Codonellopsis nipponica, Favella tar-
aikaensis) ©] =2 W (10~15°C)olM 4 83 §
24 &0z Ve, Codonella amphorella, Leprotin-
tinnus neriticus ¥ 2 259 YA (5~30°C)7}
7 Qe B2l Fog Jelgr) JEEE YAA
©3F 10.1~25.0% F7tlA thefst £ 2 2 A
B8 el o 3], 4F (Tintinnopsis rapa, T.
baltica, T. lata, Codonella sp.)-2& Q= 7} 0~28.1%:2]
WM E33 FPAdd Foz Jehgy, o 7
2] 4% (Tintinnopsis acuminata, T. angulata, T. sp. 10,
T.sp. 1) A =7} 02 Fel AT E383t F4Fal
ez vepgdo.

q 2

2 QAFe 3R AU EA4S Aoty
146}04 1998 3YRE] 19994 197}%| 7—%14_1 Ax7}
Al 127 A& AA st AT A2
F FFAREFE % 8% 5630 $4 EFHEIAT &
PZo] YWRxE 19989 3Y¢) 7& 40F o= A
wo] Z¥3lgl T, 19989 1194 24 3F oz 7R A
2 ZFo] 23k 28E AHE BEE, AHA 124
A 84 38% 0= sha Wk, A 3614 2% 5Fo=
1A AA 23390 FFAEEFY 49 FERHS
20,099 (59)~ 699,502 indiv./m? (39)2] W= WEs
Z ULe AAE2E HA 1194 P g 28F
(431,706 indiv./m3)& B3, AA 40 7} AL
#2F (8,777 indiv/m3)S Bk SHFT L 22F02
Z Tintinnopsis$-0] 18202 AA 422 81.8%F

M

ARt $2AREFY 2USH B2
ARBBANNE A8 8742 F 4+ GRS} 2

g 7} £ S uA Aoz FAEHYEY £
22 10~15°Coll A, R =X 10.1~25.0% F3r) A ©f
o3t T =AF & =S Uehigich

F&A AL B4, pp. 11

Balech E. 1948. Tintinoinea de Atlantica. Comun. Mus.
Argent. Cienc. Nat. “Bernardino Rivadavia” Inst. Nac.
Invest. Cienc. Nat. Zool., 7:1-23, 107 figs.

Balech E. 1968. ALgunas especies nuevaso interesantes de
Tintinnidos del Golfo de Mexicoy Caribe. Rev. Mus.
Argent. Cienc. Nat. “Bernardino Rivadavia” Hidrobiol.,
2(5):165-197, 47 figs.

Balech E. 1972. Los Tintinnidos indicadores de afloramien-
tos de aguas(Ciliata). Physis, 31(83):519-528.

Brandt K. 1906. Die Tintinnodeen der Plankton -Expedi-
tion. Tafelerklarunge nebst Kurzer Diagnose der neuen
Arten. Ergebn. Plankton-Exped. Humboltstift., 3:L.a.,
33pp., 70pls.

Brower JE and JH Zar. 1977. Field and laboratory methods
for General Ecology. Wm. C. Brown Company, pp. 143~
145.

Campbell AS. 1942, The Oceanic Tintinnoina of the plankton
gathered during the last cruise of the Carnegie. Publ.
Carnegie Inst. Wash., 537:i-v, 1-163.

Claparede E and J Lachmann. 1858. Etudes sur les infu-
soires et les rhizopodes Mem. Inst. Genevois, 6: mem.1,
261-482, pls. 14-24.

Corliss JO. 1982, Ciliophora, p. 603-637, pls. 62-66. In
S.D. Parker ed, Synopsis and Classification of living
organisms. McGraw-Hill Book Co., Inc., New York,
1:1166 pp. 2:1232 pp.

Ehrenberg CG. 1833. Ueber die Organisation der Infusorien
und die Keimen bei Raderthieren. Oken’s Isis, 1833:
414 pp.

Gold K. 1968. Some observation on the Biology of Tintin-
nopsis sp. J. Protozo-ol., 15(1):193-194.

Gold K. 1969. Tintinnida: Feeding Experiments and Lorica
Development. J. Protozool., 16(3):507-509.

Gold K. 1970. Cultivation of marine ciliates (Tintinnida)
and heterotrophic flagellates. Helgolander Wiss. Meere
~sunters, 20:264-271.

Gold K. 1973. Methods for Growing Tintinnida in Continu-
ous Culture. Amer. Zool., 13:203-208.



Tintinnina in Lower Seomjin River System 35

Gold K and EA Morales. 1976a. Sudies on the sizes, shapes,
and the development of the lorica of agglutinated Tin-
tinnida. Biol. Bull., 150:377-392.

Gold K and EA Morales. 1976b. Studies on the Tintinnida
using scanning electron microscopy. Trans. Amer.
Micros. Soc., 95(4):707-711.

Gold K and EA Morales. 1977. Studies on the Tintinnida of
Enewetak Atoll. J. Protozool., 24(4):580-587.

Gold K. 1979. Scanning Electron Microscopy of Tintinnopsis
parva: Studies on Particle Accmulation and the Striae.
dJ. Protozool., 26(3):415-419.

Gold K. 1980. SEM studies on the lorica of various Tin-
tinnia. Scanning Electron Microscopy, 3:537-541.

Hada Y. 1932a. Descriptions of two new neritic Tintinnoi-
nea, Tintinnopsis japonica and Tps. Kofoidi with a
brief Note on a unicellular Organism parastic on the
latter, Proc. Imp. Acad., 8:209-212, 3figs, in text.

Hada Y. 1932b. The Tintinnoinea from Sea of okhotsk and
its neighbourhood. J. Fac. Sci. Hokkaido Imp. Univ.,
Ser. 4, 2(1):37-59.

Hada Y. 1932¢. Report of biological survey of Mutsu Bay.
26. The pelagic Ciliata, suborder Tintinnoinea. Sci. Rep.
Tohoku Imp. Univ., 4th Ser., Biol., 7(4)553-573.

Hada Y. 1935. On the pelagic Ciliata, Tintinnoinea, from
the East Insides with consideration on the character of
the plankton in the seas. Bull. Jap. Soc. Sci. Fish., 4(4):
242-252.

Hada Y. 1937. The fauna of Akkeshi Bay. 4. The pelagic
Ciliata. J. Fac. Sci. Hokkaido Imp. Univ., Ser. 4, Zool.,
5:143-216.

Hada Y. 1938. Studies on the Tintinnoinea from the Wes-
tern Tropical Pacific. J. Fac. Sci. Hokkaido Imp. Univ.,
Ser. 6, Zoology., 6(2):87-190.

Hada Y. 1957. The Tintinnocinea, Useful Microplankton for
judging Oceanogra-phical Conditions. B4 7 527 b
ZHFESR. 5:10-12.

Heinbokel JF. 1978. Studies on the Function Role of Tin-
tinnids in the Southern California Bight. I. Grazing
and Growth Rates in Laboratory Cultures. Mar. Biol.
47:177-189.

Heinbokel JF and JR Beers. 1979. Studies on the Function
Role of Tintinnids in the Southern California Bight. III.
Grazing Impact of Natural Assemblages. Mar. Biol.
52:23-32.

Jorgensen E. 1924. Mediterranean Tintinnidae. Rep. Dani-
sh Oceanograph. Exped. 1908-10 to Mediterranean
and adjacent Seas, 2: (Biol.), 110pp., 114figs. in text.

Kofoid CA and AS Campbell. 1929. A conspectus of the
marine and freshwater Ciliata belonging to the suborder

Tintinnoinea, with descriptions of new species princi-

pally from the Agassiz expedition to the eastern tropi-
cal pacific 1904-1905. Univ. Calif. Publ. Zool., 34:403
pp-

Kofoid CA and AS Campbell. 1939. Reports on the scienti-
fic results of the expedition to the eastern tropical paci-
fic in charge of Alexander Agassiz, by the U.S. fish com-
mission steamer “Albatross”, from October, 1904, to
March, 1905, Lieut. ~-Commander L.N. Garrett, U.S.N.,
Commanding. XX XVII. The Ciliata: The Tintinnoinea.
Bull. MUS. Comp. Zool., 84:473pp., pls. 1-36.

Krishnamurthy K, Damodara Naidu, W and Santhanam R.
1979. Further Sthdies on Tintinnids (Protozoa: Ciliata).,
122:171-180.

Laval-Peuto M. 1977. Reconstruction d’une lorica de forme
Coxliella par le trophonte nu de Favella ehrenbergiii
(Ciliata, Tintinnia). C.R. Acad. Sc. Paris, Serie D,
284:547-550.

Levine ND. 1980. A Newly Revised Classification of the
Protozoa. J. Protozool., 27(1):37-58.

Margalef R. 1968. Perspectives in ecological theory. Uni-
versity of communication university of Illinois press,
urbana, pp. 1-117.

Marshall SM. 1969. Conseil International Pour L’explora-
tion de la mer, sheet 11 7-121.

McNaughton. 1968. Relationship among functional proper-
tise of California grassland. Nature, 216:168-169.

Paranjape MA. 1980. Occurrence and significance of resting
cysts in a hyaline Tintinnid, Helicostomella sub-ulata
(Ehre.) Jorgensen. J. exp. mar. Biol. Ecol., 48:23-33.

Raymont JEG. 1983. Plankton and Productivity in the
Oceans, 2nd ed. Pergamon Press, Oxford. pp. 824.

Robertson JR. 1983. Predation by Estuarine Zooplankton
on Tintinnid Ciliates. Estuar. Coast. and Shelf Sci., 16:
27-36.

Sano A. 1975. Taxonomy of Tintinnida. Marine Science, 7:
170-177.

Shannon CF and W Weaver. 1963. The mathematical theo-
ry of communication. University of Illinois press, Urba-
na, pp. 1-117.

Stoecker D, RRL Guillard and R.M. Kavee. 1981. Selective
predation by Favella ehrenbergiii (Tintinnia) on and
among dinoflagellates. Biol. Bull., 160:136-145.

Stoecker D, RRL Guillard. 1982. Effects of temperature
and light on the feeding rate on Favella sp. (Ciliated
Protozoa, Suborder Tintinnina). Ann. Inst. Ocean-ogr.,
Paris 58:309-317.

Stoecker D, LH Davis and A. Provan. 1983. Growth of
Favella sp. (Ciliata: Tintinnina) and other microzoopl-
ankters in cages incubated in situ and comparison to
growth on vitro. Mar. Biol., 75:293-302.



36

Stoecker DK, LH Davis and DM Anderson. 1984. Fine
Scale spartial correlations between planktonic ciliates
and dinoflagellates. J. Plankton Res. 6(5):829-842.

Stoecker DK and NK Sanders. 1985. Differential grazing
by Acartia tonsa on a dinoflagellates and a tintinnid. J.
Plankton Res., 6:829-842. '

Yoo KI, YO Kim and DY Kim. 1988. Taxonomical Studies

(Proto-zoa: Ciliata) in Korean Coastal Waters. 1. Chin-
hae Bay. Kor. J Syst. Zool., 4(1):67-90.

Yoo, KI and YO Kim. 1990. Taxonomical Studies (Protozoa:
Ciliata) in Korean Coastal Waters. 2. Yongil Bay. Kor.
dJ Syst. Zool., 6(1):87-122.

(Received 5 December 2000, accepted 5 March 2001)



