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Taxonomic and Ecologic Studies on Ciliate Plankton in Pal’tang Reservoir, Korea. Moon,
Eun-Young"? Young-Ok Kim!, Baik-Ho Kim!, Dong-Soo Kong?and Myung-Soo Han"*
(‘Dept. of Life Science, Hanyang University, Seoul 133-791, Korea, 2Watershed Management
Research Division, Environmental Research Complex, Incheon 404-170, Korea)

In order to understand the taxonomic and ecologic characteristics on ciliates plank-
ton, surface water samples were collected once a weekly from March 2001 to
December 2001 except once a monthly from December 2001 to January 2001 and
twice a monthly at February 2001 at Pal'tang reservoir in Korea. Totally 12 species
belonging to 10 genera in 7 families of 6 order, were identified and all species new
record in Korea. All of them had been recorded in eutrophic water bodies. Succession
of dominant species occurred obviously according to seasonality. Large-sized
Codonella cratera, Rimostrombidium lacustris, Strobilidium caudatum, Limnostrom-
bidium viride, Pelagostrombidium fallax, Stylonychia sp., Pseudostrombidium
planktonticum and Phascolodon vorticella dominated during the period of outbreak
of nanophytoplankton in winter to spring. However, small-sized Rimostrombidium
hyalinum, Rimostrombidium brachykinetum, Halteria grandinella and Vorticella
convallaria occurred when the bacteria abundance increased in summer to autumn.
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Fig. 1. Sampling site at Pal’tang Reservoir in Korea.
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Fig. 2. Ventral view of an identified ciliate. Anterior part
(AH}3-9]), Posterior part (34}319]), Anterior end
(Ah), Posterior end (¥5}), Left side (5}=), Right
side ($-=), Macronucleus (5] &), Micronucleus (4
), Cytostome (M| 2.

A3 (micronucleus, MI): 2J2] 3 (generative nucleus)©|
gtz Zaln oA we} 2w 13 (spherical) = 13
(ovoid)®] Hej=, Hallof] ZA3}e] $A|3kaL 9lom A&
de) At A Az AR,
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(1) Subclass Choreotrichia2] 3 8-o] (Fig. 3)

M| 381 % (cytopharynx, CY): Al £2] Alxgly H=n A
Z7-(cytostome) B A== Zd7] mofe] 4.

F97] (oral primordium, OP): A|327} 23] FHzz]
w gle] FH= i

A 1Y (ciliary row, CR): Kinety7} MZ ZmwHe)| A==z
225 3AJE Fx=24 Rimostrombidiumel] ¢le] A=
Q) 47t BARAE LS

3] 7} (lorica, L): 1% (soft body)e] Hu]sl= BA3} o1
o o mAlel wAHe) ol Y= Fehol weiy
YA F0T AP AHEEY §54 9.3 Order:
Tintinnida)el] 2 =] 915

%= (soft body, SB): 9433 2] A Zz=2 It} (posterior
end)o] I|ZHe] W el R E o] gloh AnEelE W
NFHE o7 {JFuHtgtoe] I3} vlog EE3}e
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Fig. 3. Ventral view of genus Codonella (A) and ventral
view of genus Rimostrombidium (B) in subclass
Choreotrichia. AM (Adoral zone of membranelles,
A9 =), L (Lorica, ¥|7}), SB (Soft body, 9%,
MA (Macronucleus, o #), MI (Micronucleus, 43%),
CY (Cyrtopharynx, A <¢1%), CR (Ciliary row, A%
<), OP (Oral primordium, 7-%17]), CV (Contractile
vacuole, $~=3£).
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Fig. 4. Ventral view (A) and dorsal view (B) of subclass
Hypotrichia. FC (Frontal cirri, Ast=2), FVC
(Frontal ventral cirri, A5tE=%), BC (Buccal cirri,
%), UM (Undulating membranelles, s}549}),
PVC (Postoral ventral cirri, $72=%), VC (Ven-
tral cirri, =%), TC (Transverse cirri, 3=%),
RMC (Right marginal cirri, $==%), LMC (Left
marginal cirri, #==%), DK (Dorsal kineties, &
1), CI(Caudal cirri, n]==).

(2) Subclass Hypotrichia2] 3 8-o] (Fig. 4)
A+=% (frontal cirri, FC): A £ (cytostome)2] 2%
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u]=2 (caudal cirri, CI): A2 do] T3l Amchite]
Zol7t An} Fatel $1A)she] R4 A,

(3) Subclass Oligotrichia®] & Lo (Fig. 5)
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s, skl e T 24 37

W=}t (inner membranelles, IM): 3]2] =20 3AH
Heopz Q3 weig 4ol Aot g A4
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* 2 ok W (jumping bristles, JB): Halteridaol] &% A
=22 g FREA A2 TR L, T’ AHe] e
2 AzE 59 A3 glon o] 7|TE o] 43l A=
T Zig-zag® Azste] w27 o] F3}

A}ET- (extrusome, E): A 22 ZAxH| 9] X]5te] Ho|=

2887} A7) welo] AMgs}e] e, shaba A

sl Az =270, He, 7)ol wekr oeFsA 7
5.

3] 2} (pellicle, P) 3l 2to g o]Fox] ¢)om Strom-
bidida2] 7 AT A RE wdEe] glom Alo}

A= *LEH"HH FHo] o]t TAA] FHFe] o3
*3A} A 2 9 (circumferential ciliary row, CR): 4] 2]
Z7 B B-& T3 e uE PAEh

Fig. 5. Ventral view of genus Halteria (A) and ventral
view of genus Limnostrombidium (B) in subclass
Ohgotrlchla AM (Adoral zone of membranelles, 3}
ZF 29, IM (Inner membranelles, W=3), CV
(Contractile vacuole, %), JB (Jumping bristles,
=2k w) CR (Circumferencial ciliary row, 24} A
24), E (Extrusome, A}&7F), NEO (Neoformation
organelle, 21 57)), P (Pellicle, =2}, SS (Silver-
line system, =}Aba}).

Fig. 6. Ventral view (A) and dorsal view (B) of genus
Phascolodon in subclass Phyllopharyngia. PC
(Preoral ciliary row, A7 A =x4), CO (Circumoral
ciliary row, JF¥HA 24), OB (Oral basket, 3157
1), RC (Right ciliary row, $=4=24), LC (Left
ciliary row, =4 24), DB (Dorsal brush, 5<).

* X A& 7] (neoformation organelles, NEO): 93]S 7
< 3ok BBy} mel E.

kAl (silver system, SS): Ad-f-(fibre)2 FA =] o] 28
9 A= =& Axd= Ige G35} silver nitrate
9} silver impregnation©. 2 M-S w Mz FH o]
2R aEweron BREY YA o 43
37 o,

(4) Subclass Phyllopharyngia®] 2 £-o] (Fig. 6)
#9012 1] (oral basket, OB): 1|4 2 (microtubule)°]
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Fig. 7. Ventral view of genus Vorticella in subclass Perit-
richia. PC (Peristomial collar, F-¢17l), AW (Aboral
ciliary wreath, ¥+ A =3}), SS (Transverse striae,
3)4), MY (Myonemes, A}2), ST (Stalk, Z7]).

thitz o] 2ol Ay mofe] F2E o] Erh.
#9224 v (right ciliary, RC): Phascolodon®] &% $-=
o Wide Hede drdel 48 AP A
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o gy AHArds Ange] 452 AMEEAR AL
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Dol 7l22 A=} ).
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(5) Subclass Peritrichia®] &3 £-o (Fig. 7)
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1. E7AA

& (Phylum)X-E E (Order)7}#]2] AF¢] 9
gory)x Lynn and Small (2000)2] A4S wglon =
(Order) ol3t9] SHAAL BAAx EFAAES =5ha
o} (Table 1). =, SporadotrichidaZ-2] 793+ Song (1999)
o] ER7A 7:“‘3‘, Clamydondontida, Sessilda ©|&}2] 3}¢]
A A= Corliss (1979), ©]9]¢] 3}]# A= Foissner et al.
(1999)¢] E7AAE w3t

B Ao A¥ 115 213 364 575 ] E3stglon
o|% 275-¢ FHeNT 30%0] Wl FHHAE. o] EF 7
SR 6% 73 104 1252 FAe2 AAlakich

H = (cate-

)

2. %2 714

1) Order Tintinnida Kofoid and Campbell

Family Codonellidae Kent

e 78, 958 mx Agdelch We 17, 23
E 37 FE WG] glo] LFRFHA ol EHol
Aol glek.

Genus Codonella Haeckel
Codonella cratera (Leidy)
(Pl 1, 1-4)
Difflugia cratera: Leidy, 1877, p. 621, Fig. 9 (from cited
Foissner et al., 1999)
Codonella lacustris: Entz, 1885 , p. 621, Fig. 4 (from
cited Foissner et al., 1999)
Tintinnopsis lacustris: Faure-Fremiet, 1924, p. 88, Fig.
28
Codonella cratera: Imhof, 1885 (from cited Foissner et
al., 1999); Khal, 1932, p. 506, Figs. 25, 42, 43;
Foissner and Wilbert, 1979, p. 93, Figs. 8-11; Curds
et al., 1983, p. 363, Fig. 213; Foissner et al., 1991, pp.
186-189, Figs. 1-35; Foissner et al., 1999, pp. 621-
625, Figs. 1-39

H= &
25 83

)3} (orica)e] Z7], A o], e, o3, &8 o]t

&9 7|™
¥ 7te] =7)= Zeol7b 39~80 pum, Y o]7} 28~55 um
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Table 1. Systematic list of Ciliate plankton in Pal’tang
reservoir, Korea.

Phylum: Ciliophora Doflein
Subphylum Intramacronucleata
Class Spirotrichea Butschli
Subclass Choreotrichia
Order Tintinnida Kofoid and Campbell
Family Codonellidae Kent
Genus Codonella Haekel
1. Codonella cratera Imhof
Order Choreotrichida Small and Lynn
Family Strobilidiidae Khal in Doflein
and Reichenow
Genus Rimostrombidium Petz and Foissner
2. Rimostrombidium lacustris Petz
and Foissner
3. Rimostrombidium hyalinum Petz
and Foissner
4. Rimostrombidium brachykinetum
Krainer
Genus Strobilidium Schewiakoff
5. Strobilidium caudatum Foissner
Subclass Hypotrichia Stein
Order Sporadotrichida Faure-Fremiet
Family Oxytrichidae Ehrenberg
Genus Stylonychia Ehrenberg
6. Stylonychia sp.
Genus Pseudostrombidium
7. Pseudostrombidium planktonticum
Subclass Oligotrichia Biitschli
Order Halteriida Petz and Foissner
Family Halteridae Claparéde and Lachmann
Genus Halteria Dujardin
8. Halteria grandinella Dujardin
Order Strombidiida Petz and Foissner
Family Strombididae Faure-Fremiet
Genus Limnostrombidium Krainer
9. Limnostrombidium viride Krainer
Genus Pelagostrombidium Krainer
10. Pelagostrombidium fallax Krainer
Class Phyllopharyngea de Puytorac et al.
Subclass Phyllopharyngia de Puytorac et al.
Order Chlamydodontida Deroux
Family Chilodonellidae Deroux
Genus Phascolodon Stein
11. Phascolodon vorticella Stein
Class Oligohymenophorea de Puytorac et al.
Subclass Peritrichia Stein
Order Sessilida Kahl
Family Vorticellae Ehrenberg
Genus Vorticella Linnaeus
12. Vorticella convallaria

(X = 59.4+12.0x46.5+7.4, n = 19; Table 2)o|™, Y=
9] =7]= Zo|7} 22~45um, Yo7} 11~39 um (X =
34.4+6.5%x25.7+5.9, n = 19; Table 2)o|c}. A& lo}

+0|-
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=
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Table 2. Morphometric character of Codonella cratera.
All data were based on protargol impregnated
specimens. Measurements in pm. SB: soft body,
MA: macronucleus, AM: adoral zone of mem-

branelles.

Character Mean Max Min SD n
Lorica length 59.4 80 39 12.0 19
Lorica width 46.5 55 28 7.4 19
SB length 34.4 45 22 6.5 19
SB width 25.7 39 11 59 19
MA-1 length 10.4 16 7 2.4 13
MA-1 width 7.1 16 7 1.55 13
MA-2 length 10.3 16 8 2.4 13
MA-2 width 7.4 10 5 1.6 13
AM number 16.7 19 15 1.4 9

2] meFo|A|uH(PL I, 1) Aldel wehx FHejr} wel=y)

2 FRS7F AFE Belrhs HEol A9 glol
A3 o] A 7H(PL L, 2, 3) o Foll 245 F27H)7) A5
Al Eol7kar FuRSE AR 77k el v
tH(PL 1, 4). I|3HE o] F& B4 =3 AL 73 (PL
I,2,3) Z3}EA o] oJFol= 5oz npFH(PLI, 4).
A9 9l wake 15~197] (X = 16+1.4, n = 9;
Table 2)0] 37, HFA] A vlgko 2 w)|AE3] meld (Pl I, 1).
A&t 28 47 22 FAdH] glow HF-E el

L |
o1 £ F3FHE o]FH(PLI, D).

FAHS Hl 1

2 < (genus)Z} Membranicoloa, Tintinnidium< -f-A}
S}A]7, Codonellat 1%2] djslst 28o] 77t 27)o]
w, Membranicoloax %2 dl3-& 27§37t 43e] 1
7, Tintinnidium-2- 3z} A3 o] 2zt 5 FAIT o]
9Joh. B Z3}+= Stenosemella lacustris7} -§-AF&t=] Codo-
nella craterat= 3|7Fe] A AZFRoln e
T TEE olF A AL stotE] oA Steno-
semella lacustris®] ¥|7}e vl o] Apd3se] Tx7}
lo] g7 7%} (Foissner and O’donoghue, 1990).

£
2 m]e] Savanah 7oA £FEAIL B EL
5~7mg L o]m (Patrick et al., 1967), £ A~E o} Ober-
trume 340l A]2] (Foissner and Wilbert, 1979) £& Al
A% 47~65mg L7'Ql oM Edsgy £ oA
= %Xdﬂ 59 4o] §FAMANSEE 83mg L'Ql 3ol
A &8 3}o] (Table 3) F2 Fojofa} Fojoffodoa] A
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Table 3. Autecological data of Codonella cratera.

& gyaE 155

Location Trophy Tem. (°C) pH DO(mgL™) Remark
Pal’tang reservoir  Eutrophic 1.09~27 6.5~9.3 8.3~18.5  The number of Codonella cratera were ranged
(Korea) from 20 to 6850 cells L}, and maximums were
recorded at 4 May.
Savannah river 17.1~18.5 8.7~8.9 4.7~6.5
(UsA)!
Obertrume lake 23~28 6.5~7.0 5~17
(Austria)®
Karstic lake The peak (100 cells L™!) was occurred in spring
(Yugoslavia)? after decrease which was abundant in the
metalimnion
Neumiihler lake Mesotrophic The peak was showed in spring.
(Germany)*
Vortsjarv lake The abundance was occurred between 1995
(Estonia)® Eutrophic and 1996 in epilimnion
Oglethorpe lake Eutrophic The peak (3,720 cells L) was mostly recorded
(American)® in winter after decrease.

References: Patric et al., 1967"; Foissner and Wilbert, 1979% Primc, 1986% Mathes and Arndt, 1994%; Zingel, 1999°; Pace 1982, Pace and

Orcutt 1981, Sanders et al., 1989°.

Far&eta] ot Karstic 3ol A &= Boll $- ‘i
F271el AWAF7E sk ek vehl e (Prime,
1986), 1]= Oglethorpe &5l A] 7-&o —?—ZJH}M_T_
(Pace 1982; Pace and Orcutt 1981; Sanders et al., 1989)
=9 Neumuhler 34| A ol £ 3]—°31;]-(Mathes and
Arndt, 1994). =8 2 oA w 7 59z =2 )
A7t HEE F(Fig. 8A) 22 53 I FHash=
el o3t A7 AL dHE AL Bl F2 E™
e Fo= gohdo

2) Order Choreotrichida Small and Lynn

Family Strobilidiidae Khal in Doflein and
Reichenow
| e s B2A) gk B dwt
ol o2 Jje] ARde] £& T A%

1 Amado] TetelA] S5 aha]x] okt
........................................................ Rimostrombidium
L= Strobilidium

Key to species of the genus Rimostrombidium
1. A=z dgoe] 117]e]tf oo Rimostrombidium lacustris
AR o] 7fOTh oo 2
2. 5G] A EZ o)) 4/57FA] BTk o

....................................... Rimostrombidium hya"num

Table 4. Morphometric character of Rimostrombidium
lacustris. All data were based on protargol impr-
egnated specimens. Measurement in pm. AM:
adoral zone of membranelles, CR: ciliary row.

Character Mean Max Min SD n

Cell length 51.9 70 32 14.2 15
Cell width 45.5 60 35 9.1 15
AM number 31 35 29 1.8 16
CR number 11 12 10.9 0.6 17

z7o)9] 2/3% JA g
.............................. Rimostrombidium brachykinekum

Genus Rimostrombidium Petz and Foissner
Rimostrombidium lacustris Foissner
(PI. 1,5-10)
Strobilidium velox: Grim, 1987, p. 118, Figs. 1, 2
Strobilidium lacustris: Foissner et al., 1988, pp. 495-
496, Figs. 19-31; Mizuno and Takahashi, 1999, p. 319,
Fig. 50
Rimostrombidium lacustris: Foissner et al., 1999, pp.
598-603, Figs. 1-37
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Fig. 8. Seasonal changes of Codonella cratera (A), Rimostrombidium lacustris (B), Rimostrombidium hyalinum (C),
Rimostrombidium brachykinetum (D), Strobilidium caudatum (E), Stylonychia sp. (F), Pseudostrombidium
planktonticum (G), Halteria grandinella (H), Limnostrombidium viride (I), Pelagostrombidium fallax (J), Vorticella
convallaria (K) abundance (cells L) at Pal’tang Reservoir in Korea.

Eo| 7|y

A Ze] Zol 32~70 um, Yol 35~61pum (X = 51
+14x46+9, n = 15; Table 4)0]c}. Y38 o] A=z ¥
ooz dgtoz W owA Fopx|1 IR W
sht Aoz Qs Helj= ookt velRde(PL L 5,
6). 9J5H =3te 30~33(X =31+1.7, n = 16; Table 4)

M2 FAHIL WAA WEges g (PLL 7, 8) AR
o (ciliary row)= 10~12(X = 11+0.6, n = 17; Table 4)
Nolar e oA A| 2t}
AALE o] $£E2E (F2] 45)7HA] W o5t Frto

ez ggo s waEd

=5 A gEuhPL L 10). B3 «Cry oz F
Wk wlof] 91A]ste] F E# o] 2/3 o4 ZITH(PLT,
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Table 5. Autecological data of Rimostrombidium lacustris.
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Location Trophy Tem. (°C) pH DO(mgL™) Remark
Pal’tang reservoir Eutrophic 1.09-24.5 6.6-9.3 7.4-15.5  The number of Rimostrombidium lacustris was
(Korea) ranged from 25 to 550 cells L™, and the peak was
recorded at 4 May
Svinsjgen lake The peak was mostly recorded in May
(Norway)1 in mixolimnion
Constance lake
(Grermany)2 Mesotrophic The number of 110~ 160 cells L ™! was discovered in
depth of 8 m, 60~ 86 cells L ™! discovered in 2~8m
Vortsjarv lake Eutrophic The abundance was occurred in shallow

(Estonia)®

between 1995 and 1996

References: Foissner et al., 1988; Miiller, 1991 Zingel, 1999°

TH = ERl¥es el FRHPLI,
= FozRE 1562 925 (PL T, 5,
6) Nl ZQ1 7 SRE 52714 Z4d7] ez AA W

& & o B FzhEe] i
wE BHECH(PL L 9). §-932

et 27k AZE sel whE SEE gk

E &2 4FH o] 29~35(mean = 317, HEY
o] 10~127) o] A1k, §-AF=E<el Rimostrombidium velox:=
whato] 28~307]o]w HEA-2 87) o]t}

W
Z=oollA] 283 Rimostrombidium lacustris2 <]
A=

(mean = 11) 7} o] X5}, Foissner et al. (1999)2] 7% 13
¥ 2lalo] 29~397), AR o] 8~12(mean = 107 = X}
o2 n3e

o,
Fo Aol A AT Q% 2R depie,
H o] 2 Cryptomonas, RhodomonasE ZA]3tcl1l ¥ 31F
o] ¢)v} (Foissner et al., 1988; Miiller, 1991; Wickham
and Gilbert, 1993).

® A3 24 596 Hoje] AAFE ekl (Fig
8B), :=2¢]¢]2] Svinsjgen 5= FAFEE A]7]al 5
Yol peakE ¥ 9t} (Foissner et al., 1988). =3t 2 A}
el B HaFFs el A7l $EAE

EN &

=

dm

e 0=
e

%7} 8.3mg L& YeldS ¥]33) (Table 5) o 2= o}
9] Vortsjarve (Zingel, 1999)9} 7+ Hoioksor &3
Foz mol 2 2o F2 odu eldd A 2

2 Hojzlot

Table 6. Morphometric character of Rimostrombidium
hyalinum. All data were based on protargol
impregnated specimens. Measurement in pm.
AM: adoral zone of membranelles, CR: ciliary

Trow.

Character Mean Max Min SD n
Cell length 27.7 37 23 21.3 18
Cell width 20.1 37 17 11.9 18
AM number 20 21 19 0.8 4
CR number 6 6 6 0 7

Rimostrombidium hyalinum Mirabdullaev
(Pl 11,1-3)

Strobilidium hyalinum: Mirabdullaev, 1985, p. 1892-

1893, Figs. 1-3.
Rimostrombidium hyalium: Foissner et al., 1999, p. 609,

Figs. 1-3.

Alze] Zoje} yol, 5 wie] 4, ARdo 4 A
=xle] 7.

i

X

&9| 7|4

A Z2) 7o) 28~37um, ¥l o] 17~23 pm (X = 27.7
+21.3x20.1+11.9, n = 18; Table 6)o|™ 3 ARz
" 5oz it FHA E&Fe] T (PLIL 1, 3).
Zw 2 19~217) (X = 20+0.8, n = 4; Table 6)0]

AEde 67) (X =6+0,n =7, Table 6)2 ©22 u}
02 H|AES £HE7A] WH e shdelA ®olA

o)A ¢tith(PLII, 2). A ZH-L A} 7= Ay

oot oo
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Table 7. Autecological data of Rimostrombidium hyalinum.
Location Trophy Tem. (°C) pH DO (mgL™) Remark
Pal’tang reservoir Eutrophic 1.1~27 6.5~9.2 8.3~15.6 The number of Rimostrombidium hyalinum
(Korea). was ranged from 50 to 14,100 cells L™}, the

peak was recorded on 20, July.
Piscicultural pond
(Uzbekistan)!

Grabense lake Eutrophic In pelagic
(Austria)?

References: Mirabdullaev, 1985'; Foissner et al., 19992

2RE 1/5AA Y3 PLII, 1), A 23 F= 9lHE Table 8. Morphometric character of Rimostrombidium
223712 27 ez 24 WEHeg(PLIL 1), 2 prachykinetum.Alll data were based on pr(}targol
£ 0 A ) S A G el 98 e e
= &2 w5 P4 (Pl L 3). row.
Character Mean Max Min SD n
AL |1 Cell length 12.2 15 10 1.7 17
2 =23} 8218 Rimostrombidium brachykinetum-<- Cell width 10 15 8 16 17
HEo] gol 23 2iw 3 AEHe Fush mwo A umber 20 O
A=k, Rimostrombidium hyalinum-2 A x o] o3| g
SHEAA 2% Wakom waEd velew Aww
o] ete s H& gt F9 ke 19~207) (X = 204+0.5, n = 8; Table 8)2 T
Hse] glmm WA Wakow wAES AAE olgd
MEfsHE 57 (PL 1L, 5). A7 o] ¢] 2/8 A= A x2] F7+ 97} &5
E Zo] 93} A7) L 27°C, pHE 9.2, DO= A Y (PL 1L, 4, 6) ARAL 67] (X =6+0,n = 16;
10.1 mg L' 24 (Table 7) 333} A9 mpe7] A Table 8)o] 7 W& A EEZ 1/2 o] 2/3 0]3} A== =
oM F2 EFsl= ez fdEm 53], 79 13Y A A AL g3y -"—‘—Uﬂfﬂl 3, g EE =A
Apelelob} Hejge Bal olF SHFY (7Y 20l v} Wl AV PLIL 4, 6). SFEE T3] H3el
gl Al (Fig. 8C)& vJeh} £ o] bacterivorousd 7= A3} (PLIL 4, 6). 92 & 74—?— ZulE o] HZof A]
el Foal AR Az gFH ke PAse Ede] AdEH AHS

ol F ¥ M z2RE Fe¥r] A2 (PLIL 6).
Rimostrombidium brachykinetum Krainer

(P1. 11, 4-6) FALS Hl1
Rimostrombidium brachykinetum: Krainer, 1995, p. B =31 §AFE Rimostrombidium hyalinum-2- A=
62, Figs. 10-d, f, g, h; Foissner et al., 1999, p. 607, Figs. o] YHRE $E=x7lx] $2ulsko =z v ALES] &
1-4. L3 AxdHo| AT 2 FAE o] 9)A| 9k Rimostrom-
bidium brachykinetum-2 A= o] A xZ ]9 2/3 A=
=T 2 F7 BRout glx Almwe EgsA nald.
A 7], el B Yol 45 el 4, Hua)
2 9. Aejsts =5
2 3 whelols) 28 PATEFE TASE Ao
=9| 7|x 2 X3 T o] it} (Krainer 1995; Simek et al.,1995,
MEZe] Aol 10~15pum, Heolx 8~15um X =12.1 1996).

+1.7%10.0+1.6, n = 17; Table 8)o|v] AR2d Y33 TFsolr] B 2 2odEQ 699 A3
ozx gk RES ukst TG o] Foh(PL L 4). 9 (Fig. 8D) f‘L 24°C $£FA% 9 mg L 12 (Table 9) 115
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Table 9. Autecological data of Rimostrombidium brachykinetum.

Location Trophy  Tem.(°C) pH DO(mgL™ Remark
Pal’tang reservoir Eutrophic 1.8~24.3 6.5~7.7 9.3~12.1 The number of Rimostrombidium brachykinetum
(Korea). was ranged from 60 to 200 cells L™}, and the peak
with 200 cells L was recorded on 1, June.
Sobygarsg lake The abundance was occurred with Scenedesmus
(Denmark)* bloom in August.
Rimov reservoir Eutrophic The peak was shown in summer.
(Czech Republic)2

References: Jiirgens et al., 1999'; Simek et al., 1995.2

27]el Feoekztel FellM Ede A

39 Rimov 42 A% % 34l $A38}e] 32 (Simek et

al., 1995), gln}=2] F4oMx =%7F Scenedesmus’}

oA s 842 Ao Rimostrombidium brachykine-

tumz} A 3l93 v} (Jirgens et al., 1999). A F71A] Hte)|

Pobe Fz EAGTT YA glom] B 2APreelA
1:&

o2 Atz = A

= o]Eo] -3 69| el W=xe] FF
Scenedesmus®] AZFE vlwA =74 Z3d3to =] (7]

2001) §19] Aze} A skeA}.

Genus Strobilidium
Strobilidium caudatum (Fromentel)
(PL. 111, 1-3)

Strombidion caudatum: Fromentel, 1876, p.156, Fig.
1 (cited from Foissner et al.,1991)

Strombidium adhaerens: Schewiakoff, 1893, p. 156,
Fig. 12 (cited from Foissner et al., 1991)

Strobilidium gyrans: Stokes, 1887, p. 156, Fig. 4 (cited
from Foissner et al., 1991); Mizuno and Takahashi,
1999, p. 319, Fig. 49

Strobilidium caudatum: Fromentel, 1876, p. 156, Fig.
1 (cited from Foissner et al.,1991); Curds et al., 1983, pp.
357. Fig. 210; Foissner et al., 1991, pp. 156-158. Figs.
1-26; Foissner, 1992, pp. 161, 163, 164, Figs. 1-19.

= Zo]7} 25~50 pum, ¥ °]7} 20~42 pm
T QW e 20~220m ARALe 5= ShekelA)
5% welt Yo Aok

Mzl Aol 25~50pum, ¥ o]= 20~42um (X = 39.7
+5.7%x31.84+4.3, n = 14; Table 10)o|™ AF=2 L33

Table 10. Morphometric character of Strobilidium cau-
datum. All data were based on protargol impre-
gnated specimens. Measurement in pm. AM:
adoral zone of membranelles, CR: ciliary row.

Character Mean Max Min SD n
Cell length 39.7 50 25 5.7 14
Cell width 31.8 42 20 4.3 14
AM number 21 22 20 0.8 5
CR number 5 6 5 0.4 6

o2 Mo QEFK HEo| g1Fo| Hls| tha HFe of
g B A o] R QITH(PLIIL 1, 2). 3lste = e
7HHA FolA 2 ke §-Fo] HESH ol R WEH e
+ AR P24 AAbE o 30°F A3 (PLIOT, 1,
2). 915 w2 20~227] (X = 21+0.8, n = 5; Table
10)e] Ard> HEuekoz Yoy sl &
= SIS (PLIIL 3). Wi B8 F27 of 12 o4
2/3 o] 315 A3 Ad-E A3 wi eldFH o o]
78 HA =k (PLIIL 1. H?é_a g o 59 Tﬂ"l‘
2ol Mz 45 ko] WS
Age (Pl ITL, 2).

TAFS Hl2

B =2 Rimostrombidium lacustris®} Rimostrombi-
dium velox$} §-A}3}c}.

B 2 Ando] sleln] FotelA & Lyt Rimo-
strombidium lacustris:= A2 go] 10~117]o]n] =%
(B2 ¢ 4/5) AT el em BE el gk w
gk, Rimostrombidium velox:= A2 o] 87 ojn] Ztto]
A EE LEA gt

x|
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Table 11. Autecological data of Strobilidium caudatum.
Location Trophy Tem. (°C) pH DO(mgL™ Remark

Pal’tang reservoir Eutrophic 6.6~27 6.7~9.5 7.4~16.9 The number of Strobilidium caudatum was

(Korea) ranged from 20 to 400 cells L™, and maximum was

recorded on 4, May.

Seehohee 19~29 7.4~9.0 4~11

(UsA)!
Kleingewassern

(Austria)?® 53~80 49~58 9.0~9.1

References: Grim and Hallcrow, 1979'; Foissner, 19822

] wjekAlell W o] 2 Chlamydomonas reinhardii, Rhodo-
monas minuta®E 4}2)3s}ed (Grim and Halcrow, 1979;
Maeda, 1986; Petz and Foissner, 1992; Jack and Gilbert,
1997). ¥ YoM E Mz F2F7F #F Hido-
wjef 22 18~25°C (Jack and Gilbert, 1997)2 ¥ %
A HdEFe Jepd 7Y 6Y 2> 24°CE vk
=9} dx]sl9t}(Fig. 8E, Table 11).

Order Sporadotrichia Faure-Fremiet

Family Oxytrichidae Ehrenberg
HEIwel 922wyl weiE 7 ] AgEw

= 1
s A3mE T4 vehio,
Genus Stylonychia Ehrenberg
Stylonychia sp.
(PL. 111, 4,5)

27 ¥z

Mze) o] 8 Wo|, JFH el 4, H2Fme)
& $5FR S5 4

&9 7|™

A3 F3elw ZHolet Yol 40~57 um, 70~80
um (X = 74.343.9x49.3+7.9, n = 6; Table 12)]c} (Pl
I11, 4, 5). QJ5¥H 222 25~31(X = 28+3, n = 3; Table
127 o)1 2] 1/2744] W&o} (PL 1L, 4, 5). =I5
= 97/ X = 9+0, n = 4; Table 12)°o]12 &=
12~147) (X = 12.8+1.0, n = 4; Table 12)o|t}.
(frontal cirri)7} 37Y, =% (buccal cirri)= 1]
X (frontalventral cirri)= 4724 $=2] 37)ojn] H=

of N2 45 qle] Zag o] F3 3l (PL
II, 4). F=2% 37lo] E=X (ventral cirri)x= 27}

2 FAHe sler

ok S
Hoke

3] % (transeverse cirri)x= “V’&}

Table 12. Morphometric character of Stylonychia sp. All
data were based on protargol impregnated
specimens. Measurements in pm. AM: adoral
zone of membranelles, LMR: left marginal
ciliary row, RMR: right marginal ciliary row,
MA: macronucleus, MI: micronucleus.

Character Mean Max Min SD n
Cell length 74.3 80 70 3.9 6
Cell width 49 57 40 7.9 6
AM number 28 31 25 3 3
LMR number 9 9 9 0 4
RMR number 12.8 14 12 0.9 4
MA-1length 15 17 13 1.6 5
MA-1 width 8.8 10 6 1.8 5
MA-2 length 18.6 21 17 1.9 5
MA-2 width 8.8 10 7 1.3 5
MI-1 length 3 3 3 0 5
MI-1 width 2 3 2 0.5 5
MI-2 length 3 4 2 0.7 5
MI-2 width 2.6 2 2 0.5 5

& VERASH(PL IIL 4). v S5 $do) 3712 T4
o i o2 F=el uls] FA vebdw(PLIIL 4). w)
Sl Ao wf 67§ = FA =] eH(PL IIL 5). df
L R A2 N L B e R o °li’ A2 73
o= o]aow QI (PL 111, 4, 5). T &=

ko] el glom e x]
o} —fﬁ%%-:—:a Qe Foll A 43

ol )3k} (PL 11, 4, 5).

=
-

L
_1—'—‘:'1__

o

Q7

i)

TALS Hl

B <= (genus)> Oxytrichia®} f-A}gtd] sbE2lo] wx}
He A2 OxytrlchlaO]Iﬂ sbEute] walER] ok1 )
Aoz ooz = 72 Stylonychiaz F-83ic}.

2 =22 Stylonychia mytilus-complex, Stylonychia
pustulata®} §-A}8F Fo 2 Stylonychia mytilus-comp-

lext &alo] 4718 o] #31 glo] 3 F3} Felo] Fo|
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=}, Stylonychia pustulata®= 5 Z2to] I 24~
42 (X=34+5.0,n = 25)7)], $==F2*= 18~32(X = 26+
3.0,n =250, F=&=ZR2E= 12~22(X = 19+2.0, n = 25)
N2H B 23 Aol vehdd.

£4

ofz] B WEA| k> Fo= E} 5o A4
AMoz vlad 4 %i_b} E 2AMES
2 oF 1.1°CQl 194 &8z A4 3}
F5= IotH, o] ¥ pHE 6.5, &
L2 (Fig. 8F, Table 13) v]A A&7}
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Genus Pseudostrombidium Horvéath
Pseudostrombidium planktonticum Horvath
(PL111,6,7)

Pseudostrombidium planktonticum: Horvath, 1933, p.

685, Figs. 1-7 (from cited Foissner et al., 1999)
Parastrombidium planktonticum: Borror, 1972. p. 8,
Figs. 13

25 83
A 7], el D Hel, YFH HHe) ¢

A2 F2o) 4, 03me) 4w F2 4o} Zol.

&9 7|4

Aze] ol Yol 105~ 147 pm, 47~67 um (X =
131+13 % 55.3+5.6, n = 16; Table 14)o|c}. 212+% 13
o7 FHRISRE Feo] FolA1 Ik FoA E&Y
oq QI TH(PLIIL, 6, 7). & E}d3d o= 22 2707}
Ao 7 vgdEe] glom Adl2 gfalo] 953 2S5
7%7% X ZFEH(PL I, 6). §}59 2hgk Al Ze]9] 1/2
742 Welem 45~537) (X = 4942.5, n = 13; Table 14)
olm $=Zw 95929 7] (X=26.84+1.6, n=12; Table
= 18~227] (X = 20.3+1.2, n = 13; Table
140}, AFwE 370, AEFwE 4, FTFRE 37,
A e} (PL. 111, 6, 7).
HE2RE 67o]n] $ZoA] 3R ERE 2o F7IRE
FE] W25 (PLIIL 7). v]52: $52 0, F52 6

AN, F7he 4z FAE o] 9T (PL III, 7).

-1
2H %]_'%r_ 1_ “V”Uo]:

TAFS Hl2

USRI} 6+4+428 T2 oE 253} zlelr} HE
slo}). v @] 79 Stylonychia mytilus$} H]<$=38}1A] W&
27} 6% EF AWRSleA TR dZ o] Hof

A

of

JEL 161

L}

Table 13. Autecological data of Stylonychia sp.

Location Tem. (°C) pH DO(mgL™)
Pal’tang reservoir 11 6.5 15.5
(Korea) ’ ’ ’

Table 14. Morphometric character of Pseudostrombidium
planktonticum. All data were based on protar-
gol impregnated specimens. Measurements in
pm. AM: adoral zone of membranelles, LMR:
left marginal ciliary row, RMR: right marginal
ciliary row, MA: macronucleus, MI: micronu-
cleus.

Character Mean Max Min SD n
Body length 131.8 147 105 12.9 16

Body width 55.3 67 47 5.6 16
AM number 49.5 53 45 2.5 13
LMR number 20.3 22 18 1.2 13
RMR number 26.8 29 25 1.6 12
MA-1 length 24 30 20 3.0 21
MA-1 width 11.2 20 7 2.7 21
MA-2 length 26.6 35 20 3.3 19
MA-2 width 10.5 15 5 2.2 19
MI-1 length 4.6 6 3 0.8 19
MI-1 width 3.8 5 3 0.5 19
MI-2 length 4.5 5 3 0.7 17
MI-2 width 3.7 5 3 0.7 17

AAT, = FE 9264 30 Fur} BB A

SeiA g Aol Aol

E

B 2o =9 Poppelsdorfer Weiher 35=¢j| 4] 12°C o]
319 A 4ol &35} (Wilbert, 1969) 3 712] 9
2(6°C) 3%l $4&
&}l 2™ (Horvath, 1933), Altmhl S5 A = AxlE &
oA B Zo| A= ¢t} (Skibbe, 1994). £ $YAA =
AvA719] 193} f2o] v 290l $A-3T}e] 2 F2
A2 7)e] 28 £ Aks 257} 12~15mg L=
(Fig. 8G, Table 15), =33t 7l o2 Hol X527 &
EALATE F3R AARANA AT Abadr

Cserepesisorer G3-oj|A] §=2-0] 1}

Order Halterida Petz and Foissner

Family Halteridae Claparede and Lachmann

2 e wmA g5l el g Hae
el 90T T2 A2 WAl U4 her Az
o) 3% F7038)0] £of A= AT 9o,
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Table 15. Autecological data of Pseudostrombidium planktonticum.
Location Trophy Tem. (°C) pH DO(mgL™ Remark

Pal’tang reservoir ~ Eutrophic 1.0~1.8 6.5~6.6 12.1~15.5  The abundance was found between January and
(Korea) February in shallow layer.

Poppelsdorfer Eutrophic 0.4~11.2 7.7~8.3 4.9~12.5 The abundance (1000 cells L™!) was occurred
Weiher lake between January and April
(Germany)l

Cserepesisorer The abundance was occurred in late of March
pond (Hungary)? and water temperature was 6°C.

Altmhl lake The abundance was occurred under ice of a lake
(Germany)®

References: Wilbert, 1969%; Horvath, 19332; Skibbe, 1994°.

Genus Halteria Dujardin
Halteria grandinella (Muller)
(PI. 1V, 1-3)

Trichoda grandinella: Miller , 1773 (Cited from
Foissner et al., 1999)

Halteria grandinella: Dujardin, 1841 (Cited from
Foissner et al., 1999); Kahl, 1932, p. 506, Fig. 3;
Maeda, 1986, p. 14, Fig. 2; Foissner et al., 1991, p.
142, Figs. 1-16; Petz and Foissner, 1992, p. 171, Figs.
42-47; Song, 1993, p. 124-127, Figs. 1-4; Foissner et
al., 1999, p. 563-565, Figs. 1-24.

B9 7IM

Aze] Aol 13~24um, YolE 10~25pum (X = 16.7
+2.5x16.242.8, n = 55; Table 16)2 73 o] A1} €}
¥ =E 5T vhERFeg (PL IV, 1. 45 i
15~207] (X = 174 1.6, n = 25; Table 16)= A|#] H}fo
2 ZUIgPL IV, 2). WHZe 7~107) (X = 8+0.9,
n= 25; Table 16)2 FA X o] ¢ MEZ0]e] 1/2 B¢
A A FEFHe] oh@PL IV, 1, 3). ti3e Fgmok
ol F2 & 7/MAl $AF(PL IV, D). 292 3
o2 dFe] el ZPA $H I (PL IV, 1). =oF4
RE 47 (X =440, n = 2; Table 16)7} Aoz wjds
o] 77) (X = 7£1.0, n = 19; Table 16)2] tpitz Az o]
o] 1/20] HE 7hH $A8H o] Bzt WA
(fibriD2 AXNF @] Heo} YT (PLIV, 1). $5=
THoz Fo FHEo| mopHREG A X3
(PLIV, D). A ZEGA] BA 2 Fodola] FA o] B
Hoh(PL IV, 3, 4). A £9] o]5 =opHRE o] g3 A

o
T
-

p

Table 16. Morphometric character of Halteria grandinel-
la. All data were based on protargol impregnat-
ed specimens. Measurement in um. MA: macro-
nucleus, MI: micronucleus, AM: adoral zone of
membranelles, IM: inner membranelles.

Character Mean Max Min SD n

Cell length 16.7 24 13 2.5 55
Cell width 16.2 25 10 2.8 55
MA length 10 15 5 3.0 17
MA width 5.8 15 3 2.6 17
MI length 1.9 4 1 1.4 4
MI width 1.5 3 0.5 1.8 4
AM number 16.9 20 15 1.6 25
IM number 8.3 10 7 0.9 29

=55 sig-zage 9 A

AL |1

B £3} 1]4=3} Pelagohalteria:= bristleo] “L” F.9Fo]
A5k, Halteria: “17z2} 29f& 7pAlvh £ 231 fA4st
Halteria bifurcata®= A %5 (symbiotic algae)S =3t
3}, Halteria grandinellas ZAYZ{F2 AU YA
ok}, Halteria grandinellas =R w27} 470, 315FH =
o] 15~20 (mean = 17)7], WH+LE 7~10 (mean = 8)
7§, Halteria bifurcatax =2k 27} 37), Y5 wgto]
15~1670, W2 T2 FAHe =R ez
F-H =t} Foissner et al., (1999)= xofd w2 7|47}
9~107, 5H =S 15~ 1671 QAT B F90A 7
A A3 wopdr T, 45 e 174

2 FAH

MEHEH A

12
dm

o | o
B =° Bacteria (Cleven 1996; Kahl 1932)3 3»224]3}
7 Z% flagellates¢} 2~5 pm<e] Rhodomonas minutaS
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Table 17. Autecological data of Halteria grandinella.
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Location Trophy Tem. (°C) pH DO(mgL™) Remark

Pal’tang reservoir Eutrophic 6.6~27 6.7~9.5 7.4~16.9 The number of Halteria grandinella ranged

(Korea) from 100 to 7,200 cells L™}, highest numbers on
30 August, with 7,200 cells L™*

Denube river 10~29 7.3~8.7 2.5~12.0
(Hungar’ian)1

Vassiviere lake Oligotrophic 5.1~7.5 At the surface (1~5m), Halteria grandinella was
(France)? dominated and decreased with depth

Neusiedler lake Mesotrophic The abundance (8,000 cells LY occurred in
(Austria)® a shallow

Piburger lake Eutrophic
(Czech Republic)*

Carter lake The number of Halteria grandinella ranged from
(England)® 1,00 to 60,000 cells L™ in hypolimnion

References: Detcheva, 1975, 1979'; Amblard et al., 1995, Carrias et al., 1994% Schénberger, 1994%; Simek et al., 1996 Finlay et al., 1988,

Gubhl et al., 1994°.

Z 23} (Finlay et al., 1988; Burns and Gilbert 1993).
5]7}2]2] Danube 7}ollH £F A4 %7} 25~12
mg L2 Jeltom (Detcheva, 1975, 1979), £ 420

MNe &2 AL =7} 7.4~16.9 mg L'24] (Table 17)

Wejopl A Rejopr W sge) Pl AATE

S glginh & 2ate] A9, 89 9] shAe] S
Z33slol om (Fig. 8H) vd|2]ote] W=k 24 3l

FE Helx U (r = 0.37, p<0.05). wEpA,

Vorticella convallaria®} &7 Halteria grandinellas 12

Se7lol ZAs weols] Wwe] RHY FEE v}

2 AT Lo S

- =

of W T

o)

}\ol—

Order Strombidiida Petz and Foissner

Family Strombididae Faure-Fremiet
G e 4FHe s F2 A et
= Jtez Za glom AErL e Ee gl
Lvehdo] wid=o] e FERSI7F Azl 12
o] AFS- x| ok} Limnostrombidium
2. W] wfdEe] Qe FERAVE AlxAdeld] 172

OJAFE W=}, Pelagostrombidium

R
=]

Genus Limnostrombidium Krainer
Limnostrombidium viride (Stein)
(PL. 1V, 4-6)
Strombidium viride: Stein, 1867, p. 163 (cited from
Foissner et al., 1999); Kahl, 1932, p. 492, Figs. 3, 4,
37; Maeda and Carey, 1985, p. 17, Figs. 17, 18;

Foissner, 1991, p. 149-152, Figs. 1-24
Limnostrombidium viride: Foissner et al.,
584, Figs. 1-27.

1999, p. 58-

H= &
=7 32

AES] Aolsh gol, YT T P e 4 AT

e I

M Ze] mofe Az 1 de3gozr Zo|g Yol
25~80 pm e} 20~56 pm (X = 49.5+15.9%34.7+16,n =
25; Table 18)¢]t} (Pl IV, 4-6). ¢4 =t2k2 13~ 187
(X = 16+1.1, n = 18; Table 18)c]m] =tz 11~187)
(X =13.3£1.7, n = 18; Table 18)2 FA =] )t} M=
o F7el SAHEee] A5 ox £Be £
A3 WE YA PL IV, 4-6). 3R ol A}
bra 1} H o) XqH}l?«‘%]?]]—Z] wolgle} (PL IV, 4,

6. el F A, BE e o u AZe) ool
7] (Neoformation organelle)7} glom, 23 o
Joz o] elefjel] $1A]3(PL 1V, 4, 6). 4]
7] FRe R me{glon A (protargol WS 75
Al B (PL IV, 4). B2 A3 oz o073
"uFAbat (silver system)© 2 o] Fo]x 31 (PL 1V, 5), 3]2t
(pellicle)> A=A ol FH AL o A o&
IAHE e Ay FH Helw syEe] A=A
ok= A= W (PL IV, 6). & AA ] M 44 (plastids)
sh AT} A gle] AL wbEe] wol TauEc
(PL. IV, 4, 6). Zu}H.Qo]] E-X 7Y (ventral ciliary)e] )
ou} A=} ghobd A14e) shete] ol (PLIV, 5). ¥
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A B HZ(efyoln AZeT Fmore wwz)
o] chsl BAse] Yl s vintae] wi
wol T, wimel A Y e slze s} gid
(P1. 1V, 5, 6).

TFAFS |1

Limnostrombidium viride2] ¢J&F¥ ==2& 13~18
(mean = 16)7l], W=+2}to] 11~18 (mean = 13)7)], A= I
L 13~187H o] x4}, Limnostrombidium pelagicum2 <]
W mgke 1670, Wkate] 8~12 (mean=9)7H AR
M 7~107) o]tk Q3w W3] 4l $ANE)
EARGL] A5rt Falste] vlws)r) °1ﬁ—r—i B
& AMYPR 2 Ap83sted THEE 4~ 9]} Limnostro-
mbidium viride®] FH wge] N4 B AFAI} e}
e AFAzt dxskg ot ‘41“—.“&/] 4% Krainer
(1995)= 157}, Foissner et al. (1999)= 12~167)], ¥ <
T2 A 13790k

J,‘ilﬂru&-bl

=4

FARFE T dE RPN AR
(mixotrophic ciliate)o] B2 F2 :Zo] B x5l chl a
¢} =2 AbAA o] W 1E o] ¢)t}(Perriss et al., 1994). &
ZAMA = chl. a®] peakES H.Ql F4 44 (7], 2001)

i}

o

rl° A
|

re 0=
ofN

Table 19. Autecological data of Limnostrombidium viride.

OI'-I

=
=

o

T - gt

A 39 ngeh 497 590 A2 HHEL)
Limnostrombidium viride2] A|AE B3 7} Z7}8l= =
2 e] Constance 2] ZA¥}=2 Mo} (Miller and Wiin-
sch, 1999), 3 AP 498 £FGPA xS WA o) F
= (Fig. 8I) o] 59] A|AEZHA] 7l5Ae] =M} n|=
A& Norris 3] 74, 99| ZAzel fAH] &7
590 o]52] $AHo] B IEFe] g)or} (Beaver et al.,
1988), Erie 359} Giles 35X = 8Y 2] dlA|¢] =2
A ETFo] 7]15H o] FA e A AA WA TFE

Table 18. Morphometric character of Limnostrombidium
viride. All data were based on protargol impre-
gnated specimens. Measurement in pm. MA:
macronucleus, MI: micronucleus, AM: adoral
zone of membranelles, IM: inner membranell-

es.

Character Mean Max Min SD n
Cell length 49.5 80 25 15.9 25
Cell width 34.7 56 20 16 25
MA length 114 16 7 2.8 18
MA width 14 20 7 4.2 18
MI length 1.5 2 1 0.7 2
MI width 2 3 1 14 2
AM number 16 18 13 1.1 18
IM number 13.3 18 11 1.7 18

Location Trophy Tem. (°C) pH DO@mgL™ Remark
Pal’tang reservoir Eutrophic 1.1~27 65~9.3 7.9~18.3 The number of Limnostrombidium viride ranged
(Korea) from 40 to 450 cells L’l, the highest numbers on
6 April with 450 cells L™!
Danube river 22~21.7 76~90 69~159
(Hungary)!
Giles lake Mixotrophic 7.5~20.1 Dominant when august in a shallow
(USA)Y? (Temperature 23.8°C)
Windermere lake Mesotrophic The abundance (8,000 cells L) was occurred
(England)® in a shallow
Carter lake Mesotrophic Epilimnion, the mean chlorollahyll a content
(England)* estimated to be 160 cells L™" dominant when clear
water phase and correlation with chl-a
Vassivierg lake Oligotrophic Dominanted
(France)
Erie lake 47,000 cells L ! abundance during summer at 1994
(U.S.A)S )
Constance lake Mesotrophic " 9 41 . .
(Germany)’ 2x10%cyst m™“ d* abundance during April and May
Norris lake Oligotrophic Dominant at May (12,100 cells L)

(American)®

References: Bereczky and Nosek, 1993%; Holen, 2000% Laybourn-parryand Rogerson, 1993 Perriss et al., 1994* Carrias et al., 1994°;
Hwang and Heath, 1997%; Muller and Wunsch,1999; Beaver et al., 19885



Zetsol o

Yehta ¢l om] (Hwang and Heath, 1997; Holen, 2000),
5] o] muEl A B 2ARAE Ads
F2 3Iso Wesel Sel o0]9lch (Table
19).

Genus Pelagostrombidium Krainer
Pelagostrombidium fallax (Krainer)
P11V, 7,8)
Psilotricha fallax: Zacharias, 1895, p. 587, Fig. 2 (from
cited Foissner et al., 1999)
Strombidium fallax: Kahl, 1932, p. 490, Fig. 40.
Pelagostrombidium fallax: Krainer, 1991, p. 66, Figs.
40, 42-47. Foissner et al., 1999, p. 588, Figs. 8-11.

&9 7|x4

Nz Zolg} Yol 32~52pum, 20~ 35 um (X = 40
+6.4x35+5.8, n = 10; Table 20) o] #F= ¥ =
Yoz FokRPL A EFEF UH(PLIV, 7, 8).
2] e 14-167) (X = 154+0.8, n = 5; Table 20)°]
o Webgke 18~21 (X = 194+1.1, n = 5; Table 20)7} 2
12] 8/57kA] ZIAl &= I (PL IV, 7). H
2 gl o) M £ Foto|) =0 ¢X|5}(PL IV,
2 FyPoz dale] ZHe| A (PL IV, D).
iz AU R wfds AT Aeds 3t
A FAAA R ofefjol| A AlEMEte] M)A WiE
S (PL IV, 7, 8). Al WL whalato g o) Fol g 11, w9t
= PAFERE Holn AmHe AR g TER)e]
Ao (PL1IV,7,8). Miwelr 2 75, PRI

7hed 39171 HEE ] AR (PL IV, 8).

1‘
rlo

FALS Bl

B 22 Pelagostrombidium mirabile®} fARs} W
W] vt B 22 18~2171 (mean = 19), Pelago-
strombidium mirabilex= 12~177] & z}o]& HWQlth &
40| %33t Pelagostrombidium fallax2] §}Fw w9t
T2 14~167l (mean = 15)EA] ¢} X1k, Foissner et al.
(1999)& 15~167]2 B ysls] om, WS Foissner
et al. (1999)°] 7% 19~227§dA% £ FHelAM =
18~217l] (mean = 19) Gt}

of
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Table 20. Morphometric character of Pelagostrombidium
fallax. All data were based on protargol impre-
gnated specimens. Measurements in pm. AM:
adoral zone of membranelles, IM: inner mem-

branelles.

Character Mean Max Min SD n
Cell length 40.1 52 32 6.4 10
Cell width 28.1 35 35 5.8 10
AM number 15.2 16 14 0.8 5
IM number 19.4 21 18 1.1 5

Aefats =4

2 2 et 34 S E 255 2AIYY
R yse] )k (Kahl, 1932; Krainer, 1991; Simek et al.,
1996).

B el 69 43 (Fig. 8J), L A~Eg]o}
Groundwater 123} A Z°] Piburger S5 = FA}L
gk A1719) 5ol =2 /WA (2F 800 cells LY== H-23}
1o (Krainer, 1991; Simek et al., 1996), 2]
Constance 30| M= FA9} FAo] A3l o] &2
moderate temperature”} /\1/\‘_7::74 ¢l 7oz BRI
290 wad e 2oe] A% Hejokol A} Fojokae
odeA glom B FoA HuAE Bl AL 64 F
Sol] e 25.7°C3 1, £3Ak4E 8.8 mg L2 A
(Table 21) 324=27]el] FeJfpAor $AHTS & ¢
Ut o] A7]e] $AEE gqloz E FE =
of FHEAS At 0] 18°C ¢]/}e]
3l7] W&l HReo=w FAdEol (Muller and
1999).

=

unsch,

Order Clamydodontida Deroux

Family Chilodonellidae Deroux
o}2] 7§19 u]A]AF (microtubule)o] ThFE o] ozl
JFH Y7L Aukaglel glon A4 = (somatic ciliary
rows)> BHol|gt 9y o RE Alf-fod IS AR

A FR=

Genus Phascolodon Stein
Phascolodon vorticella Stein
(P1.V, 1-5)

Phascolodon vorticella: Stein, 1859, p. 696, Figs. 1-3
(cited from Foissner et al., 1999); Fauré-fremiet , 1924,
p- 121, Fig. 38 ; Foissner and Wilbert, 1979, p. 5658-559,
Figs. 1-3; Foissner, 1991, p. 100, Figs. 1-13, Foissner et
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Table 21. Autecological data of Pelagostrombidium fallax.
Location Trophy Tem. (°C) pH DO(mgL™ Remark
Pal’tang reservoir  Eutrophic 1.09~25.6 6.5~8.3 The number of Pelagostrombidium fallax ranged
(Korea) from 40 to 200 cells L™}, the highest numbers on
15 June with 200 cells L ™!
Constance lake
(Germany)* 9.5~16.5 8.7~15.1
Groundwater pond Eutrophic 876 cells L™ highest (27, May. 1986),
(Austria)® 1,776cells L! highest (17, August. 1987)
Piburger lake Mesotrophic May up to abuout 800 cells L' in the epilimnion
(Czech Republic)®
Constance lake Mesotrophic Dominant throughout the year
(Germany)*
Constance lake Mesotrophic Maximun flux rates of 1.8 x 10° cells L ™! and

(Germany)5

2.1x 10 cells L™ were observed in spring and
sutumn, respectively

References: Macek et al., 1996'; Krainer, 1991%; Simek et al., 1996 Miiller, 1996% Miiller and Wiinsch, 1999°.

al., 1999, 696-699, Figs. 1-29.

H=

—Tr

Az Aolsk Yo, $5 4 A5 Hnde) 4, 25
1
T

o 4, A=

Z9| 7|

MEe] 7] 37~80um, ¥ o] 22~52 um (X = 57.9
+11.2%36.2+8.4, n = 52; Table 22)o|, #|3-> = o}
& mefolx dhde] Ul EEFH ] UTFEPLV, 1). ¢
Axte] T2 A MFR7L s AAH F
ZA o] <l 87k PeolF(PLV, 1). AFAHELE
7~107) (X = 8.6+0.8, n= 17; Table 22), $-=4A 29 X =
4.9+0.3, n = 10; Table 22)2 57, AFAxIE= 17, &
FH ARdE 2/feloh(PLV, 1, 2). Hhe)> eplE =of
ojm] A|£2] FetRlel] AAIF(PLV, 1). 2= el
oz dide] Azt A AU (PLV, D. 5
A B o 93] SA|Et AtelM B o 4
e o)A FHeM= A7) 2ok A (PL Y,

[oX
—

K orlo

o
Y Z4A W25 PLYV, 3). AlE el AMZEA
Stephanodiscus7} 2= (PLV, 1).

FALS |1

Phascolodon limneticum<} Phascolodon contractilis7}

Table 22. Morphometric character of Phascolodon vorti-
cella. All data were based on protargol impreg-
nated specimens. Measurement in pm. LC: left
side ciliary, RC: right side ciliary, MA: macro-
nucleus, Mean: arithmetic mean, Max: max-
imun, Min: minimum, SD: standard deviation,

n: number.

Character Mean Max Min SD n
Cell length 57.9 80 37 11.2 52
Cell width 36.2 52 22 8.4 52
LC number 5 5 4 0.3 10
RC number 8.6 10 7 0.8 17
MA length 194 23 17 1.9 10
MA width 16.7 25 12 3.4 10

1O

I 9= <]} Phascolodon limneticum-2 5~6Z2 F-A]
=lo] <lt}. Phascolodon vorticella: =Z&327} 27| o] %]
ul, Phascolodon contractilis= 17]¢] A= 7= 3}

o e]c.

Aeqais =3
2 Fo] ALAA 20019 49 6o HAHE o)

o] A]7]¢l Stephanodiscus”} A oAle JeRAC
Phascolodon vorticella®] $JU]&E24] Stephanodiscus
= Cyclotella®t}t 5818 o ZA1&e el o (Kim et
al., 2003). 592 shoXx 592 FA ] o] 52 A
o] B3 F gl on (Table 23), Bavaria 35AE HR X
Fo] tty B3 A7)el] $HFFom wolYEe] F

e v AP vaARt He| e ARH At



s

Table 23. Autecological data of Phascolodon vorticella.
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Location Trophy Tem. (°C) pH

DO (mgL™)

Remark

Pal’tang reservoir Eutrophic 11.2~24.5 6.6~9.3
(Korea)

Danube river 7~15 7.7~8.2

(Hungary)!

Kleingewassern 5~16.3 4.9-5

(Austria)®

Poppelsdorfer
Weiher pond
(Grermany)3

Eutrophic

Bavaria lake
(Germany)*

Danube river
(Germany)®

7.4~15.5

The number of Phascolodon vorticella ranged
from 50 to 10,500 cells L™}, the highest numbers on
6 April with 200 cells L™*

7.8~11.2

The abundance (5,000 cells L %) was occurred in May

The abundance (490,000 cells L) was occurred
during flagellates blooming

The abundance (700 cells L) was occurred in late
spring

References: Bereczky, 1975; Foissner, 19822 Wilbert, 1972% Dingfelder, 1962*; Bereczky, 1991°.

LA AA7F lgel vebddo

Order Sessilda Kahl

Family Vorticellidae Ehrenberg
520 7)%E B =7 (stalk)E 7HA 3 9lo
Haloacaulus, VorticellaZ A3t =& &2 Zx& 3
A3, 71€} o]EA o)} rotifer, crustaceans 5ol 232

A A&

Genus Vorticella Linnaeus
Vorticella convallaria Linnaeus
(Pl.V, 6-9)

Hydra convallaria: Linnaeus, 1758 (Cited from Foissner
etal., 1991)

Vorticella citrina: Linnaeus, 1767; Kahl, 1935 (Cited
from Foissner et al., 1991)

Vorticella convallaria: Foissner et al., 1991, p. 92-
100, Figs. 1-66.

22 8%
A Aolsh wel, dhalel Ful, FExe] 917, HE
el $14.
59| 718

AZE F3olm Zoli= 30~54 um, Yol 32~49
pm (X = 41+3.9X 38+7.9, n = 12; Table 24)°]c} (PL. V,
6-8). &> "z Fe| 5 7FA AT AR Aok
om X 50 A 9o A (PLV, 6). =

Table 24. Morphometric character of Vorticella conva-
llaria. All data were based on protargol impre-
gnated specimens. Measurements in 10 pm.

Character Mean Max Min SD n

Cell length 41 54 30 6.0 32
Cell width 38 49 32 4.3 32

71 FEE W e aAAe mEnEsA meld
(PLV, 6). AbZ Sl A UR7HA A" 7HA]5 2™ 1t
F ARLE AR WA ARAD, TR S A
ZeH(PL V, 6-8). BFA R3S M 2] FRE] A7
Usipo] glom gt 79 sk WA B PL
Vv, 6,9). MZAA | 72557t vebdoh(PLV, 7). A
ZE FAE AR dom Dz o]EA T HF
sle] AMAE Aol QlE Mz E7)E e AH
sted RAE o] A4S dpH mEmESA Wi

FALS Hl1

B =29 Vorticella microstoma$} -§-AFslc} 2=y} Vorti-
cella microsoma: Hjdo] 71 2l moke] vhy B =o «J”
o=z =g, B =2 \Vorticella citrina, Vorticella
nebulifera, Vorticella similis®} 37 o] Vorticella
convallaria®. A2 = ¢t} (Foissner et al., 1991).

Mefars =3
Fe 275 6926 ST (Fig. 8K) 3

9] Esthwaite 35 = 693} 76 943 o] (Lay-
bourn-parry et al., 1990), o] Eo] F= X35l 7|H
TZF Asterionella, ¥ %% Anabaena, Microcystis,



168 ERETEER

Ho

Table 25. Autecological data of Vorticella convallaria.

Location Trophy  Tem.(°C) pH DO (mgL™) Remark
Pal’tang reservoir Eutrophic 10.6~27 6.7~9.3 8.9~155 The number of Vorticel la convalaria ranged from
(Korea) 50 to 15,250 cells L™, the hl%hest numbers on
28 June with 15,200 cells L
Kleingewassern 2.5~17 4.8~5.8 6.7~9
(Austria)!
Fliessgewassern 34~20 71~80 25~195
(Austria)®
Mexico® The abundance (192,000 cells L™Y) was occurred
Esthwaite lake Eutrophic Only found upper wates, preferred substrate was
(English)* Anabaena and Asterionella. Important in
midsummer (June and July)
Esthwaite lake Eutrophic Maximum population 700 cells L. Attached
(English)® usually to colonies of Anabaena but sometimes to
Microcystis or to pieces of debris. In the epilimnion
higher than in the hypolimnion
Okaro lake Eutrophic Occurred when mix during late autumn and

(New zealand)®

winter. Feeds on bacteria, and coincided with the
higher (positively correlated : 0.7) bacterial
concentration in late autumn and winter

References: Foissner, 1982'; Mihailowitzsch, 1989% Rivera et al., 1987%; Laybourn-Parry et al., 1990*; Bark, 1981°% James et al., 19955,

Nostoco 2 B 3% o] ¢)lt} (Kerr, 1983; Bark, 1981;
Laybourn-parry and Rogerson., 1990). & xA}2] 7%
QPS G AA Al 7" = RE] FE7] 7] @&l
Vorticella convallaria:= ¥-27)2 9] 3zlo] Brls3)o
1 o]Eo] AP 6Uxol] FZ2F Microcystis7} ¢4
gro 2 (71, 2001), ¥ Ao A] =33+ Vorticella
convallaria®] 7¢% 7]&2] W 3¢} Zro] MicrocystisS
Az wase] 430 RET 4 UE A 2
s}v}z 2ob webd, B 2e 7)02A AHehe Az
£ ZRA7)} o5 ARA paxe] mlAE o
‘%d_i.4EQQnﬁ-5ﬁ-ﬂﬂﬂﬂ%-%ﬁ_£
sheelole] Wee] fEdes Exsle we 4
- 0% vehiiglen], T2 wejels] WEs} w3
ojok3}l Sdel|A] £ H o2 B e ¢t (Table 25).
B FYeM = deEele] Wxrl F353 5494E
(F, 2001) o] &2 /HAG Hex EA E33t HolA
E2 ddg|ols o] §3te] 2P H oz AH I

Mo

_P;
i
i

<]

o-“i
ol
%
3

1>

_,d
£

A (

-

rJ

at

ek

£ Aol #4% drdadgase
AL z2dlE vy Az =7 P
Stylonychia sp., Pseudostrombidiu

£ 57l
= (>50 ym)
m planktonticum,

Phascolodon vorticella, Codonella cratera, Rimostrom-
bidium lacustris”} g4 o2 233t ¥bH, o Soll&= A
%2 =717} A& (< 30 um) Halteria grandinella, Rimost-
rombidium hyalinum, Rimostrombidium brachykine-
tum, Vorticella convallariac] 33 o 2 Z3sl\ct. =
A} A= Hxe Z7|7F IRE 2 43 X
Z75 ZA3}= algivorous’} A3l o] B3], &
A AEEGIES ALY EAY ZAAE §
ol EAR 420 s W 450 wheo}
WE7} 27l nher] dgele AEs] =77} e
bacteriovorous E4J o] 7}8l AR Zo] $AFIE= 7| E9)
E} B 31 (Beaver and Crisman, 1982; Pace, 1982)2} $-A}
?-;]_ 7:1;]_7]_ B Aoaoﬂ,q_u,:_ ﬂ]—ﬂE]‘ﬂ\:]— ;q_g]_/q olu]-;do
2 FgaEe] 9 AUE AN Fashe A9,
Sgo] v B0 wUw Tzn_m Aoz Axe)
=717 Sebok 1 ¥4 :

540 2559 A B9 A T wr
558 A4 @ Aol
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FoaEe] ¥ 2 Qs 5
004 12¢ 159%E 20014 12€
6L7HA BRrEoA B35E RSk 2 3 6
7J,]. 104 1229 9™ Zo] BH =A FHgor o
S v)71% oA YUty 542 A 7]
}ﬂu}. THA oz FAY ARF EFIES HFE

Feekpder nyE FEeo|glod, A4 F
A} %A= nanoplanktonS Ho]Z = B]wA T
3J2¢] Codonella cratera, Rimostrombidium lacustris,

i
=
o©
2
A
o

Strobilidium caudatum, Limnostrombidium viride,
Pelagostrombidium fallax, Stylonychia sp., Pseudostrom-
bidium planktonticum, Phascolodon vorticella 5-o] &3
&= b, 24271 dHAleL FA & R olE o]
2 3= Rimostrombidium hyalinum, Rimostrombidium
brachykinetum, Halteria grandinella, Vorticella conval-

larias} So] A8

[ =z =
2 A2¥%

AL AL

B F7HAA 474 (2000-N-
S Egom] HAFA 2 B

s

w3l 2ad) o] LA, A

=

'E' \_T—‘ “’]—‘6}7]
NL-01-C-290)el) 43}@1

Hol =g 74 A4,

B A TSl A A=A
28 Ed

A, 2001, 747 kA AE e mlA el 72
o QA7 B aka HALES) .

o5, 1986, 34 HFURFRE BRIH A7 oy
S AARE

AFH, ), o2, B 2002, 2055} B E SAe
57 3 A" ws} 95553314 35: 10-20.
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Explanation of Figure Plates

Plate |
1. A diagram of Codonella cratera.
: L (Lorica, ¥]7}), AM (Adoral zone of membranelle, 3JF¥ =3), SB (Soft body, ¥%), MI (Micronucleus, 43), MA
(Macronucleus, 9} &), CR (Ciliary rows, A %.4)
2, 3, 4. Showing Lorica shape variants. (Each scale bar is 20um)
5, 6. A diagram of Rimostrombidium lacustris. (Each scale bar is 10 pm)
: AM (Adoral zone of membranelle, $}5¥ =tg}), CY (Cytopharynx, A £¢1%), MI (Micronucleus, 4-3), MA (Macronucleus,
9 &), CR (Ciliary rows, A4 %.4), CV (Contractile vacuole, $~23)
7, 8. Frontal view, showing adoral zone of membranelles. (Each scale bar is 10 pm)
: AM (Adoral zone of membranelle, 35 2+2}), MI (Micronucleus, 43), MA (Macronucleus, )
9. Dorsal view, showing oral primordium and macronucleus during morphogenesis.
(Scale bar is 10 pum) : MA (Macronucleus, o 3), OP (Oral primordium, 7%7])
10. Posterior polar view, showing ciliary row. (Scale bar is 10 pm)
: CR (Ciliary rows, A =2.4)

Plate Il
1. A diagram of Rimostrombidium hyalinum.
: AM (Adoral zone of membranelle, 3] =}3t), MI (Micronucleus, £ 3}), MA (Macronucleus, t}3), CR (Ciliary rows, A%
4), CV (Contractile vacuole, ~=3£)
2. Posterior pole view, showing ciliary row.
: CR (Ciliary rows, A 2.%)
3. Dorsal view, showing oral primordium and macronucleus during morphogenesis.
(Each scale bar is 10 pm) : CY (Cytopharynx, 4| 381 %), OP (Oral primordium, 7-%17])
4. A diagram of Rimostrombidium brachykinetum.
: AM (Adoral zone of membranelle, 3] =}3), MI (Micronucleus, 43)), MA (Macronucleus, t}3), CR (Ciliary rows, A%
<), CV (Contractile vacuole, $~=3£)
5. Frontal view, showing ciliary row, adoral zone of membranelles, micronucleus, macronucleus.
6. Dorsal view, during morphogenesis. (Each scale bar is 10 pm)
: OP (Oral primordium, 7-17])

Plate 111

1. A diagram of Strobilidium caudatum.
: AM (Adoral zone of membranelle, 3}5H 2Zt3), CV (Contractile vacuole, 5% )

2. Dorsal view, showing oral primordium and macronucleus during morphologenesis.
: OP (Oral primordium, 7-17])

3. Lateral view, showing spiral of ciliary row. (Each scale bar is 10 pm)
: CR (Ciliary rows, A =4)

4. A diagram of Stylonychia sp.
: AM (Adoral zone of membranelle, 3}F% =t2), BC (Buccal cirri, +=%), UM
(Undulationg membranelles, 3}%542}), PF (Pharengeal fiber, <1541-%), VC (Ventral cirri, ¥=%), LMR (Left marginal cirri
row, #==29), CI(Caudal cirri, #]=%), FC (Frontal cirri, Ast=2), FVC (Frontal ventral cirri, d5t8-=%), RMR (Right
marginal cirri row, $=5549), PVC (Postoral ventral cirri, 78-=%), TC (Transverse cirri, 3=%)

5. Dorsal view, showing dorsal kineties and caudal cirri. (Each scale bar is 20 pm)
: MI (Micronucleus, £3), MA (Macronucleus, @ 8), DK (Dorsal kineties, v} &%), CI (Caudal cirri, 1] =2)

6. A diagram of Pseudostrombidium planktonticum.
: AM (Adoral zone of membranelle, 35 22}), BC (Buccal cirri, +=%), UM
(Undulationg membranelles, 3}%%}), PF (Pharengeal fiber,9l %41-%), LMR (Left marginal cirri row, #==5%249), VC
(Ventral cirri, 2=%), TC (Transverse cirri, 3=2), FC (Frontal cirri, A5+=%), FVC (Frontal ventral cirri, Agt&-=12),
RMR (Right marginal cirri row, $=524), PVC (Postoral ventral cirri, &78-52)

7. Dorsal view, showing dorsal kineties and caudal cirri. (Each scale bar is 40 pm)
: DK (Dorsal kineties, W& %), CI(Caudal cirri, 7]=%)

Plate IV
1. A diagram of Halteria grandinella.
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: AM (Adoral zone of membranelle, $J5 =t3), JB (Jumping bristles, =24 =), MI (Micronucleus, 43), MA (Macronucleus,
o} &), CV (Contractile vacuole, 45 3x)
2. Frontal view, showing bristles, adoral zone of membranelles and inner membranelles.
: AM (Adoral zone of membranelle, 3} 2Zt), IM (Inner membranelles, W Zt), JB (Jumping bristles, =24 %)
3. Ventral view, seperation of the daughter cell and meacronucleus during cell division. (Each scale bar is 10 pm) : DC
(Daughter cell, =) 3£)
4. A diagram of Limnostrombidium viride.
:AM (Adoral zone of membranelle, 45 =t3t), IM (Inner membranelles, W =2), MI (Micronucleus, 43), MA
(Macronucleus, o #), E (Extrusome, A}&7), NO (Neoformation organelle, 414 =7]), CR (Circumferencial ciliary row, 3}
A A=)
5. Ventral view, showing morphogenesis, silverline system and ventral ciliary row.
: SS (Silverline system, ®A}=}h), OP (Oral primordium, +%7]), VC (Venrtal ciliary, 24 x2.4)
6. Dorsal view of showing pellicle and extrusome. (Each scale bar is 10 pm)
: OP (Oral primordium, 7-17]), E (Extrusome, A}&7-), P (Pellicle, =]2})
7. A diagram of Pelagostrombidium fallax.
:AM (Adoral zone of membranelle, 5% =t3l), IM (Inner membranelles, W=2), MA (Macronucleus, d &), MI
(Micronucleus, 43), SS (Silverline system, =}A}=})
8. Dorsal view, showing cr and silver system of pellicle. (Each scale bar is 10 pm)
: E (Extrusome, A}&F), P (Pellicle, 3]4)

Plate V
1. A diagram of Phascolodon vorticella.
: OB (Oral basket, 3JF™14]), CO (Circumoral ciliary row, 15 A =.4), SS (Silverline system, =A}2}), CV (Contractile
vacuole, ~%3£)
2. Ventral view, showing of left ciliary rows.
: LC (Left ciliary row, &= A4 24), RC (Right ciliary row, $= A4 24)
3. Dorsal view, showing dorsal brush and oral basket.
: DB (Dorsal brush, 5<), OB (Oral basket, 3}F71])
4. Left lateral view, showing oral basket.
: OB (Oral basket, $JFm1])
5. Dorsal view, showing silver system. (Each scale bar is 20 pm)
: SS (Silverline system, "A}9})
6. A diagram of Vorticella convallaria.
: CV (Contractile vacuole, $~%3x), MA (Macronucleus, ©}3), ST (Stalk, Z7])
7. Ventral view , showing of Peristomial ciliary.
: SS (Transverse striae, 3 41)
8. Frontal view, showing of adoral ciliary spiral.
: PC (Peristomial collar, 7<71), MY (Myoneme, A}Z)
9. Posterial pole, showing of .aboral cilirary row. (Each scale bar is 10 um)
: AW (Aboral ciliary wreath, W4 %2 3}), MY (Myoneme, A}2)
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