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Field Biology Author Kim, Young-Ok
Project No. F01-2006-000-10010-0 Organization KORDI
Keywords Ciliates, PlanKton, Morphology, Ecological characteristics,
JangmokK Bay
Title Faunistic comparison of ciliate plankKton between Korean

and Japanese coastal waters

Planktonic ciliates have long been thought to be major consumers of nano- and
picoplankton as well as important prey of mesozooplankton, thus acting as a critical
link between microbial and macroscopic components of marine food webs., However, few
studies have reported on planktonic ciliates in Korean coastal waters, although
ciliates play an important role in coastal ecosystem, Taxonomical information of
planktonic ciliates, especially oligotrich ciliates, is quitely limited in our
country, which is preventing the development of ciliate study in future.

Ciliate plankton samples were collected biweekly from July 2006 to June 2008 in
Jangmok Bay of Geoje Island. Species composition and abundances were analyzed by
quantitative protargol stain(QPS) and environmental parameters were also examined.
Wilbert’s staining and SEM observation were additionally done to get the detail
morphology of ciliate cells,

A total of 91 ciliate species occurred during the study period, consisting of 22
tintinnid, 54 oligotrich, and 15 other species. Among them, 50 oligotrich species are
first recorded in Korean water and two oligotrich species are tentatively described
as new species. Higher ciliate abundances appeared from June to October during the
warm season(> 20 C) and the maximum (4.0x10% cells L) in August, while the lower
abundances during the cold season. The minimun abundance was in November when the
inflow of warm oceanic water was detected. The dominant species succession was very
clear and opportunistic, Pelagostrombilidium sp. and several species were co-dominant
in summer while a single species, Strombilidium orientale occurred in winter,
Stormbidium tressum and S, compressum as a eurythermal species were observed during
all seasons.

The study results on species composition and abundance pattern from Jangmok Bay
were similar with the results from Japanese water(Ishahaya Bay). Oceanic species
occurred more abundantly in Ishahaya Bay because the bay is opened toward Pacific
Ocean, Additional examination will be progressed to publish the first record and new
species, Based on this study, a long-term monitoring of planktonic ciliates may
extend the knowledge to understand ciliate ecology in Korea.
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& 29 13). 2007 8ol 4.0x10" cells L'e] MAF2 F58=
A3E Bgon FA7el chl a9 20 m o] EHAE peakE Ho] dAE Bt
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gEEe mF7]d HAFHoezR Fd3sIYrE 20060 72 zolE AY FFAHER
Tintinnopsis nana’} $-383t3 o™ 20073 8€, 2008 6¥ol%= $HE Ho mid 6-8¢€ A}
o] WA= FF=2  #aHvl.  Tintinnopsis nana®]  ©lo 2006 7€ T

Amphorellopsis acuta= & °] vtH Ak F&0] 29 T7HA 53 20066 8¢ o+

2% ARF Pelagostrombilidium sp.7} $3FTC2 Eds9oH 1089704 =2 MAT=
Edstd o 2007dol = FA7] -8 B T2 A7) HEH FoE dukdrn of
o] 2006 9¥lE= =g g NRZQ Myrionecta rubra®) i MAF (¢F 10" cells LY

ol

HU

Ashgom 200790l 8ol $Hske] mFey] AT FRZ BEATG (13 14)

o] Hrol®= 7-99¥9] mgv|o A FHIE FEFZ AEF Pelagostrombilidium sp,

Tontonia simplicidens, Strombidium dalum® %% 5% Helicostomella subulata7} &3
sttt (Zd 15, aF7le B8 FAYd A9 AgrlE Edde TR

Strombidium tressum® Strombidium compressuml.% ©] T+ 79 AR F+ F2Ao =

AuE FAF ALEF FYAE F GANA AFLs] BA A nUze] REE

o{x-

Bl =2 Rimostrombidium orientale® 20061 2€0] AL wyrt (18 16).

olE HFT A7 Hol= &AL Wt WS AAE B F&9 wste] 49
AAS HQ FFE Pelagostrombilidium sp., Myrionecta rubra, Tontonia simplicidens,

Helicostomella subulata, WFH 2 S9 A#L AF7)d HHAIIY  Rimostrombidium
orientale®] X\t FEI= S99 HAHAS Hol= FFHiE=  Pelagostrombilidium  sp.,
Strombidium bilobum, Amphorellopsis acuta®l 2™, pH®+= Stombidium inclinatum®)

o gvhe wolom o FHE wHclE LASE NEA FTHE wase] gov duw

o] #& A= Stombidium inclinatum® X~ 2 & =
Chlorophyll a¢t= S HAYF HE2F Myrionecta rubra$t Helicostomella subulata’} %)
AT #AE YeMNRS Y. Myrionecta rubra®l 735 =
Y Helicostomella subulata= % ZHIAES T2 XA THZ HolAEe A4S

AN = chl a9 Ee} BHE BAY JSo Aw
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FAE SAFY AARS £8Y 2% fol4 U FuAS

Temperature Salinity pH Chl. a (>20 um)
Pelagostrombidium sp. 0.531 -0.599
Myrionecta rubra 0.412 0.564
Tontonia simplicidens 0.350
Helicostomella subulata 0.338 0.539
Rimostrombidium orientale -0.403
Rimostrombidium sp.
Strombidium bilobum -0.553
Amphorellopsis acuta -0.633
Strombidium inclinatum -0.495
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c
S »3000
So
2 22000 |
<
1000 | /\ /‘
0 Y A S

Amphorellopsis acuta

e

Pelagostrombilidium sp.

Myrionecta rubra

J AS ONDJ F M AMJ JASONDJIFMAMUJ

2006 2007 2008
Y U ARFESAE $HEY AUE AAS WE



2500
2000 F Strombidium bilobum
1500 r
1000 r
500

2500

Helicostomella subulata

2000 r
1500
1000
500

2500
2000
1500
1000 |
500

Tontonia simplicidens

10000
8000 F Strombidium dalum
6000 r
4000 |
2000 |

0 IMIIIIIIIIIIIIIAIIAIIALIIAIIIIIIIIIl
J AS ONDJ FMAMJ JASONDJIFMAM

2006 2007 2008



20000

Strombidium tressum
15000 r
10000
5000
0 B ../.\_/\./.\m.+./\../.\..
5000
Strombidium compressum
4000
3000
2000 /\
1000
0 ........./\/.\._\‘....../\..M.,.//\/‘
2500 . o .
Rimostrobidium orientale
2000
1500
1000 |
500
0 b= v 0 0 e L .............m/.\./.\.....
J AS ONDJF M AMUJI JASONDJIFMAMUJ
2006 2007 2008
a9 16 ARFTEFAE 3T A7IE AlF HE



o (36).

Class Oligotrichea Biitschli, 1889
Subclass Oligotrichia Biitschli, 1889

Order Choreotrichida Small and Lynn, 1985
Suborder Strobilidiina Jankowski, 1980
Family Strobilidiidae Kahl in Doflein & Reichenow, 1929
Genus Fimostrombidium Jankowski, 1978
Pelagostrobilidium Petz et al., 1995
Family Strombidinopsidae Small & Lynn, 1985
Genus Strombidinopsis Kent, 1881
Order Oligotrichida Biitschli, 1889
Family Strombidiidae Fauré-Fremiet, 1970
Genus Omegastrombidium Agatha, 2004
Strombidium Claparede & Lachmann, 1859
Family Tontoniidae Agatha, 2004
Genus 7Tontonia Fauré-Fremiet, 1914

Spirotontonia Agatha, 2004



1) Strombidium bilobum Lynn and Gilron, 1993

Description : Al322] Aol= 23-34 um, Y °l& 16-27 ume]™, anterior polykinetids (APk)

12-167, ventral polykinetids (VPK)E 8-127o]x 5 &£ QEZ 07 3JlEro] wol

Zetoll A 2-4709] dikinetids7} oFF B A (UFo] AR
2

rie

%S, ventral kinety (VK)& FHbE
U2), girdle (G)& &S AR7F e 9= dikinetids® =2 48, W3 (macronucleus:

Mn)e 943 (FA9 Qo] B m), BA FuRsl PEo] 44 mo

t

o] &

O
tlo




2) Strombidium dalum Lynn et al., 1988

Description : M*Z<2 Zol&= 13-18 um, Hol& 7-12 ume A3 F, anterior polykinetids
(APk)E= 10-15712 3E =%, ventral polykinetids (VPk):E 6-97]o]a 4 o2 3H& 5
o] £°]7} 9, ventral kinety (VK)& FREE TdoA] o ZA AXg (2 oy &),
girdle ()& #& A7l U9 9 monokinetids® =7 &, 3 (macronucleus: Mn)

= 109 Az E (Fbel] A-A 91 A g,

&
d
=)
2
8=
2,
>
oft
R
i
2
o
ol
kg
(I
>,
N
et
r |

Remarks : &%t




3) Strombidium capitatum Montagnes et al., 1988

Description : A9 Ze]& 31-61 pm, Y °l& 30-55 pym ©]W, anterior polykinetids
(APk)+= 1570, ventral polykinetids (VPk)= 14-237Y, ventral kinety (VK)i= F9FE dito
ol A girdle7}#] Mol L. girdle ()2 #F2 457 U9} 2+ monokinetids® =8 U<,

938 (macronucleus: Mn)2 E5% 2% 755 Wi 24 &% Oral groove 374,

Remarks: A7} %<& Yelfog 53]

byl whakwl 2006-8 49 ¢34 =9,

ol
o
o
0,
2,
o
)
&

, FAA EANA FR AF2T] E2F, 4




4) Strombidium compressum Lynn et al., 1988

Description : Al3¥e] Zol= 17-28 um, Sl°ol&= 13-24 pm ©]9H, anterior polykinetids
(APk)E= 12-15702 Zo|7} A}, ventral polykinetids (VPk)E 6-87l % APk= o]o]H,
ventral kinety (VK)& FuHy- 2ol Al girdle F#7b4 dikinetids7h 2 A A o] glom,
girdle ()2 &< HE7F Y49} 91+ monokinetids’t €2 A0S, W3 (macronucleus: Mn)

= 17 9.

Remarks: Lynn et al. (1988)2] el VK7} sfdtowl e go] Qloy =1
oA girdle F¢1 ZH7MA] oo A, A&EwE 20061 8¥€, vk 20061 114

e
e
o




5) Strombidium constrictum Lynn et al., 1988

Description : A9 Ze]& 39-51 pm, HolE 28-39 pym ]9, anterior polykinetids
(APk)+= 167Y, ventral polykinetids (VPk)= 8-147H, ventral kinety (VK)+= $HFE wtlof

Z Al 4-5702] monokinetids, girdle (G)2 #2 A E7F 49 2+= monokinetids’} &

ofN 2

<, W3 (macronucleus: Mn)< 3tEE, 45 7] (oral primodium: OP)2 AlX o] =

Fol B4,

e FYol

8 (

Remarks: Lynn et al. (1988)2] &eli= G7} shctel] oz o] Qo) o =
4.

A okzh shehRgle] bt AEuk 2006 89, whabu 2006 119 &




6) Strombidium epidemum Lynn et al., 1988

Description : A3 2] Adol= 9-14 pm, Slol= 7-13um ©]™, anterior polykinetids (APk)&
1471, ventral polykinetids (VPk)+= 6-970, ventral kinety (VK)& FHFE woko] A #A &
X38}a  mokinetids, girdle (G)< & monokinetids?t ¥ 92 7 &, W
(macronucleus: Mn)< R%ES 9438 A2 24 T AH), +% €97 (Oral primordium:

OP)& 22 shu o] wd

FA el 5.

Ay

Remarks: &A1& A gt AA A A=Enka) vpidntel] Edsty F=2

VPk




7) Strombidium tressum Lynn et al., 1988

Description : A3l dol= 21-29 uym, Y ol& 13-19um °©]™, anterior polykinetids (APk)

1

= 12-157), ventral polykinetids (VPk):= 7-87H, ventral kinety (VK)i&= ZFHRE Zrto) A
girdle o}el7}A AA 4% dikinetids, girdle (G)& &S A %7} 12} ¢l monokinetids

7F 28 <, & (macronucleus: Mn)< 3.

VPk




8) Rimostrombidium orientale Song & Bradbury, 1998

Description @ Al¥ 2] Ao]l&= 25-35 um, Hol= 20-30 ym ©]9, exterior polykinetids (EPk)
= 20-237l, internal polykinetids (IPk):= 17l, somatic kinety SK+ 67], SK& &A1 =

FRESfol ¢ 1/3 713 w8 dld (macronucleus: Mn)< @y 3.

Remarks: A7) A &

5
N

5

s

FRE FEUT ohAw 239 F,

e




9) Rimostrombidium conicum (Kahl, 1932) Petz & Foissner, 1992

Description : Al¥2] Zo]l&= 25-39 ym, S ¢l= 19-31 ym ©]H, exterior polykinetids (EPk)

& 20-267), internal polykinetids (IPk)% 171, somatic kinety SK+

67, SK1& Fubi &
dell M 9= 7hg 2A WS, SK29F SK3& AP e =, SK4, SKo2 1 1/3 Ha wE,

SK6E TU7kA] A WS 3] (macronucleus: Mn)< &3,

Remarks: “&&57F 20061 8¢, whakek 2006 11€ =3,

EPk




11) Pelagostrobilidium sp.

Description : AX¢2 Zol= 9-12 pm, Hol+ 10-14 pm® A¥Fo|¥, exterior

polykinetids (EPk)+= 18-227M, internal polykinetids (IPk)+¥ 3-47l, somatic kinety SK+ 5
7N, SK1> Wby Zodo] st A 7 Z2A W SK2= w3 oz SKI13 SK3 Afold

A, SK4, SK62 ¢ 1/3 H7]a W3 o8 (macronucleus: Mn)2 17] 2353,

Remarks: iLg27]el ¢-3st Ew 20061 6-949, whakwtk 20061 84

o 49 =49,

Y




12) Strombidinopsis jeokjo Jeong et al., 2004

Description : Al3Z <] Ze]= 100-190 pm, %ol 60-105 pym ©]™, exterior polykinetids
(EPk)+= 15-177, internal polykinetids (IPk)¥ 2-870, somatic kinety SK+& 2671,

dikinetids (¥ o2 Z&+x), W3 (macronucleus: Mn)2 @& o]v 271,

Remarks: 5&7]e) 2 &@, 457, vhabwt 20061 89 &4




13) Strombidinopsis chilhorax Lynn et al., 1991

Description @ M3Z<2] Aol 24-35 pym, S o= 17-29 pm ©]H, exterior polykinetids (EPk)
= 15-187l, internal polykinetids (IPk)= 17Y, somatic kinety SK+= 15-187}, dikinetids (%

zog zZwtd), a (macronucleus: Mn)< Waolm 271,

4.

e

Remarks: 27l F2 3, 457 20061 8-9€, whiknt 2006 8¢




14) Strombidinopsis sp.

Description : Al¥2] Aol& 24-29 um, Ho|= 13-15 um ©]9, exterior polykinetids (EPk)

R

= 13-1770, internal polykinetids (IPk)== 4-57l, somatic kinety SKi= 7-97H, dikinetids

1

(FFoz Zek3), & (macronucleus: Mn)> @& o]m 27], oral groove (OG) ZA &&

H, oral primodium (OP)& H¥ 3o A,

Remarks: 25270 F2 E¥ FEZuky)l npibel 89 %3
&

AA7HA Y

FHl T TAHA B 3T AL A F AT V1A 9F)

IPk




15) Omegastrombidium kahli Xu, 2004

Description : A3 2] Adol= 60-90 um, Yl o]+ 40-60 ymo|™, anterior polykinetids (APk)
= 50-6071, B 2719 AA 214" APk7F @, ventral polykinetids (VPk)& 10-1571,
girdle (G)2 dikinetids7} EZolA == 8 A sHoNA FHAHWA 282 vt v
oz FHAZ 20-25 vF =7 A, 3 (macronucleus: Mn)S A oz 3071 o4+

2 AA A, Oral groover WA = AldHo g wdyg

oL
H

Remarks: <= Agtell A LA ste] AF 71AlHE, il A= vpdbRta} FEvtol A F2

sHAl (7-9€)o] =73

F

APk




16) Spirotontonia grandis (Suzuki & Han, 2000) Agatha, 2004

Description : A9 Zol= 70-155 pm, %o+ 40-113 pmo|™, anterior polykinetids
(APk)+= 13-167H, ventral polykinetids (VPk):= 24-337Y, girdle (G)<= monokinetids”} t}A41
goz FAE 30-35 #F 7 AL, ¥ (macronucleus: Mn) YAF o2 of 7
(13-1671), Oral groover < 1/27F4] W&+, caudal appendix (tai)7} Fv} 2& &=
‘L7 mefo g deh X 97] (oral primodium: OP)2 AlX 9] $-= Foto] A wju =

Fdol cortical platelets 7} @ 9l&.

Remarks : 55380l A 42 145-249 C, 9% 30.7-345 psuell A X, 1 A<t &
Tho Al 99, wlatulo A 8Yd 3 EFHTX TdolA ot SRSl W AT 2006

=
| 84, mhakek 2006 1149 =3,

VPk




17) Tontonia poopsia Lynn and Gilron, 1993

Description @ A9 Zol&= 50-70 um, Hol& 40-55 pmo|™, anterior polykinetids

(APk)¥= 16-197Y, ventral polykinetids (VPk):E 19-257Y, oral groove(OP)7} Wi &gt &

A 744 el &, girdle (G)<> monokinetids7} 412 WS F2i1 HW OPE wel ¢
i

o= wWs ¥ (macronucleus: Mn)2 YdAF o2 o7 (14-2471), Oral groove 2

Lo

1/27+4] W2 <%, caudal appendix (tail)7} W% A3 vjAgt JEuE B Soo =

H dimple (D) 7+&7} E4.

i
i

Remarks @ =] 19t F&Euty} npibulbel A 6-9€ 9] 3tAo &4,
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