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Several Hypotrichous Ciliates Inbabiting the Han River in Seoul
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(Department of Zoology, College of Natural Sciences, Seoul National University,
Seoul 151-742, Republic of Korea)

ABSTRACT

The hypotrichous ciliates (Protozoa, Ciliophora, Hypotrichida) inhabiting the Han
River in Seoul were systematically investigated. Several collections were made from
6 November 1986 to 8 November 1987 at 9 sites located in the Han River. Collected
protozoans were cultured and characterized cyto-morphologically under the living and/or
stained conditions. As a result, 7 species of hypotrichs in 4 families were identified,
of which 3 species are newly recorded from Korea: Paraurostyla weissei (Stein, 1859),
Aspidisca cicada (O. F. Miiller, 1786) and Euplotes patella (0. F. Miiller, 1773). The iden-
tified species were redescribed with illustrations and photographs. The morphological
similarities among them were numerically analyzed by UPGMA method, and its result

of clustering concurs in general with the orthodox classification scheme.

Key words: systematics, Hypotrichida, the Han River, Seoul.
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3} 2.2 (FEH, Order Hypotrichida) = w1Z2] 23 MR A7)#Q FE (cirri) HE o
2 ARZE sl vzd {44 2HAHE FAZA A AAASRE 5000 Fol EHAH 3
t} (Borror, 1972; Corliss, 1979; Hill, 1980; Hemberger, 1982; Tuffrau, 1987). AFAA QA o]
e o UEE AFAY stE Ao WFEFo H#H5, Mg, #F, B, AR, A
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68 Sl =22 FSSIX &2 M 23, 1988.8, 25,
HE 5 thF AAERAE HFstr dF = o2 FEEY TASY, o5 dHEe}, o
AEE, 2§ (algae) & A8y ZAAHFd 25535 v2E5Ee Aoy "Hezx 13 &
vz} 23k 4w Ale] 73 Ho]l 189 eF(ecological brige) d#-& @i, sEFE=
#

i okt

o
g, Bt g7 5) dEd 724 ES ARl dFAER wo] 2 Mk ohzl
ofsl, sAAYT SLHAENY AMEE o] 43 oH(Bick, 1972; Hill, 1980; Small & Lynn,
1985),

HEESF Aol Y EFAAN ZA7E A% =8 23 o372 R SRR FFd
A= 1859 FUe] Steinel &8 3}RE (Order Hypotrichida)e]l AAH o]%F oz 3
g2 o] Fd o ERAAY AFE Y FAHS dAAA AFs £ gl (Borror,
1972; Corliss, 1979; Hill, 1980; Hemberger, 1982; Borror & Wicklow, 1983; Fleury et al., 1985a,
1985b, 1986; Small & Lynn, 1985; Tuffrau, 1987), =7 TFNA e sEFe #F 2FTH
A7e fHz, Kim & Park(1969) 9] Aeldhd =Fo] 859 HRFo #F HA7Fe] gl
< Folth, o AdRAA ZIE" FEFe AF7A 38%F <]t (Shibuya, 1929, 1931;
Nozawa, 1941; Shigematsu, 1953; Ozaki & Yagiu, 1942; Takahashi, 1973; Inoki, 1981; Yagiu2]
AR, 1987) F9 A5 1930dd el Wang® Niedl 98 23%2 st2F7F 7153 v} Q)
(Wang, 1930; Wang & Nie, 1933, 1935),

AAEL At IRFE H4A FAHE & UA FmER, BF $aeldsl A o s
Zotel AFE g3 & 7 de JIEAREY AAE 8 £ AT E Alxsigd,

ox

AT

E dFd AE" AEE 1986 1149 6L4HE 1987 119 8ol Ax ASAS 7 B
F9 97 AA[FigDAA 4D AEEA AL EL H2UC)dA &5 & Eguds
st A #F, FAsA,

AAZEL f5dv)A sleld A 10T vadgglez Bl £efol=d 29
bt v A3 faal dvjA 22 400—1000% vl & st #AFsm A& H), o]
glo] = &8 £ (mounting media) &2+ Protoslo(?l = Carolina Biological Supply Co.A|
E)E A43d, g9 #AE AN E 1% acetic acid$®t 1% methyl greend 1: 12 E3
gdoz #g¢ gAY F FFsAD, Y EHTE (nfraciliature) T FF3H7] S84
Protargol method(Tuffrau, 1967)& Chatton-Lowf{f silver staining (Curds ef al, 1983)4y
I 43t A3 "HujR AR A B, 949 28BS EdE aydE o, o
o Ze]lE Wl EZv|A (objective micrometer) 2 23 i c},

7 olate] EFAAE Coriss(1979) 8] EFAA S w3fs, 2 o}slE Borror(1972),
Curds(1975), Wu & Curds(1979) ¢ 721& #xgch, o33 A9 {44 H4 (phenetic simi-
larity analysis) & 93 771 & 77 OTU(Operational Taxonomic Unit) 2 A sks A A
APA 1570 FAFAPA g, BF 23709 FAE FHFsle FFPH (Mij23xD & 7
% Jaccardd S T3t UPGMA (unweighted pair-group method using arithmetic aver-
age) 4nYE&L ol&d HAFH zZzadoz FAMse FAsI(clustering) FAE
(dendrogram) € 3t} (Sneach & Sokal, 1973; Chung et al., 1987).
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Fig. 1. The map showing sampling sites. 1, Influx point of Wangshuk-chdn(% % A+ o
2)) 2, walker Hill($J# &) ; 3, Downward point of Youngdong -gyo (%3 o), 4,
Downward point of Tongho-gyo (% & e} #); 5, Upward point of Chungji-do(F A =
9) ; 6, Pam-s6m (41) ; 7, Influx point of Pulgwang-chén (£33 F4=1) ; 8, Influx

point Anyang-chdn(sre}a#3141) ;9, Influx point of Changnung-chén(F5s 3 #4A).

23 % nF

I, B9 J|XY ZIRHAtel &

B a7 Az 43 739 d2F{Ft FAHHAL o] FE UM Parawrostyla weisser
(Stein, 1859), Euplotes patella(O. F. Miiller, 1773), Aspidisca cicada(O. F. Miiller, 1786) 5 3
2o A ALY FNFo] g FEol}, AzlE olF TF g HAL A Sol EF
B a7 Eol AAE ACAsE, FE o R JARMY ARE EdE 324
%, 71Ae FAAME A W ‘st 72 vehd £AE AAAY W2 (Figh)E v

Subkingdom Protozoa Goldfuss, 1818 €4%¥ o} A
Phylum Ciliophora Doflein, 1901  #% TARHEF E)
Class Polyhymenophora Jankowski, 1967 th# 7
Subclass Spirotricha Butschli, 1889 A= o}z

Order Hypotrichida Stein, 1859 3tz =

Suborder Stichotrichina Faure-Fremiet, 1961

Family Urostylidae Butschli, 1889

Genus Paraurostyla Borror, 1972
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1. Paraurostyla weissei (Stein, 1859) (Fig. 2)

Urostyla weissei Stein, 1859 (cited from Borror, 1972); Kahl, 1932 {p. 568, fig. 97 (5)]; Dragesco, 1970 (pp.
102-105, figs. 74-760); Bick, 1972 (p. 178, fig. 90); Stiller, 1974 (p. 42, fig. 1).

Urostyla flavicans: Kahl, 1932 [p. 568, fig. 97 (5)]; Stiller, 1974 (p. 43, fig. 25d).

Urostyla vernalis: Kahl, 1932 [p. 568, fig. 106 (30)]; Stiller, 1974 (p. 42, fig. 25b).

Urostyla paragrandis Wang, 1930 (pp. 9-11, fig. 1); Kahl, 1932 (p. 568).

Trichotaxis fossicola Kahl, 1932 (p. 589, fig. 110 (20); Stiller, 1974 (p. 53, fig. 31b).

Paraurostyla weissei: Borror, 1972 (p. 9, fig. 14); Heumann, 1975 (pp. 392-397, figs. 1-11); Bakowska & Jerka-
Dziadosz, 1978 (pp. 285-301, pl. 1); Hemberger, 1982 (pp. 30-31); Small & Lynn, 1985 (p. 457, figs. 29, 47); Wirn-
sherger ef al., 1985 (pp. 1-10, figs. 1-24, tabs. 1-10); Dragesco ef al., 1986 (pp. 435-437, fig. 128).

A EZ :st9, 10704, 1987,5,23 ;st.3, 15670 %], 1987.5,24 ; st.8, 1070 A, 1987.7.7 ; st.9,
15704, 1987.7.7 ., st.3, 157041, 1987,.7.8 ; st.9, 30704, 1987.9.28 ; st.9, 2074 4], 1987. 11.8,
AR BIRE 4-590] MaEE 22 o Yo, AR b $Fe) 3-S5
12 Foh &, $3IE7L A7 124olth, AL AFe F3-3.5u 0}, B ¥F
ol BaaA dFez FHA Yo, v]F st 54 FEolnh
A A% GUY22 Fo) B 3 Fshd 9%502 Fyed 9
A& 150—250u 0l 3, HAEFEL 50—90u-2 Ae] AMEF2 3-3. SHH°
Hoba i fdsed A, A2 Aol FHold LA A2 :
e guialAl BEEH e Folal Sa mepolnh, Bel ¥H FEL FIA wmIsio
A 9 REANS AN AP U3EEel, AN v AE o
S FF 1/AFEE T BE Qlo) e FE2E TS oAy
3R EANA AR FAA BIsc, Y2e e xFelA Al Sz
At 10-1549) Aololnh, F $ HFus) & 27t 407 Wele
A2 whdd, $532E AUA FRLBAA 204 % ot AFE o} 9l
& aToe 2aolaA Adac, AYIRE 2% 6-Ndd FFRuc okl
L B8 ¥F 3-4hE e Fx FASE o F olE 4% 3ud Fydang
R 450 LEF A A% ol wl2Es v} dEd, IF Ay
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2ot X ot B orfe
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A

9% 290 7 AR 239 HaT el clahelA

Poh, LEZAA YXoR A4F BFRAY Bolsk FolA £ % SE 194 10—
1502 chepaleh, B32e 232} TR U5 AR wsad, FEIRE Fodsw
s7n Welsh 9Fela SEZe AA wHow WA sl %% Folol & W] FRI}
—8 o ok FRE AR Bw AFD 4Ry Refely dRPUE B o9 1/3
Xésﬂtﬂ AE 2o 5EG Fob B shge] ol 15—

2.2 Wol gIFH7A ol &, FHT
20po 2, 1 = 40—-60pNeltt, FE2 ZF3 2 (PM, paroral membrane) 3% W7 =HEM,
endoral membrane) 22 =of gledH *F 2 T8 oA Fof 9\1 B Ao
Y gtk e 1g 2ol A 15 %E dgeln, 28L& 2-4MNE AH 3—4u9
Tole & F9)o AAF ok, e 59 o AR 7.1171] SERiIa=

MA s Fodfsts g 7]—’%°=’°lml o] & FE ¥UAs9 X227 (debris), =F

T, F%9 $U wiekoluh delSel £o Yof thd,

4B

(algae) 5& Ha

SZ A AA,

D& o] £& Borror 93 19723 AA=HG U Hed A 24 EF2e {Fo ot
AA el Urostyla®S Paraurostvla® 3 Urostylad 22 el F &2 Aole Axe A
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A

Fig. 2. Paraurostyla weissei (Stein, 1859). A, entire ventral view (Scale bar =50um); B, iphotograph of

ventral surface; C, macro- & micro-nuclei; D ventral ciliature; E, lateral view (Left side is anterior

part).
BFush FAel wa Fose Frh Ax, 4 BIRE FaeAR A, & Fo 2dF
A P viridiss & F3}E 2e) B ¥ Z4E AFo) YolAN FAREL W
A gkm %7t FEaT, =3I HESFEY w2 LEF v BT R P viridisIAE

Suborder Sporadotrichina Faurre-Fremiet, 1961
Family Oxytrichidae Ehrenberg, 1838
Genus Stylonychia Ehrenberg, 1830

2. Stylonychia mytilus (0. F. Miiller, 1773) (Fig. 3)
Trichoda mytilus O. F. Miiller, 1773 (cited from Borror, 1972).
Stylonychia makrostyla: Kahl, 1932 (p. 618); Borror, 1972 (p. 15); Hemberger, 1982 (pp. 227-231).
Stylonychia claviformis: Stiller, 1974 (pp. 155-156, fig. 97).
Stylonychia mytzlus Eherenberg, 1830 (Clted from Dragesco ef al., 1986); Kahl, 1932 (p. 618, figs. 121 (15- 16));

o . e 4 e me R A AmA . A £ MYON. 21T AN A £
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154-155, figs. 95-96); Foissner, 1982 (pp. 107-109, fig. 30); Hemberger, 1982 (figs. 1b, 2b, 3b); Dragesco et al.,
1986 (pp. 486-487, fig. 144, tab. 22); Wirnsberger et al.,-1986 (pp. 167-185, figs. 5-10, tabs. 1-4).

AN Z : st.5, 1070 4], 1986.11.9; st.7, 1070 A1, 1986.11.9; st.4, 3074 A1, 1986.11.12; st.3, 1074 A,
1987.5.24; st.5, 2070 A, 1987.5.24; st.4, 1070 A, 1987.7.7; st.6, 2070 A, 1987.7.7; st.9, 207} A, 1987.
7.7; st.3, 5070 A, 1987.7.7; st.9, 5070 A, 1987.9.28; st.9, 5070 A, 1987.11.8.

AT AL AZR} o 2.5-3.00 A}, T (peristome) o HZH
o EFEe F7 A% FEL A=, AEZL 5NZoR BSE SEo] A,

71 Fest @l sle}) EFelyA FEo) P Frlx| wlols} Uk, o] = wo|s e A
Ae 77 120—180g, 180—300u°) 3 AEE 2zt 40—704, 70—120po 2 AR/AEL o
2.5=3.0°1, &9 &F T4 (peristome) 2] 9&F EE L& HEZo| e HZL of
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Fig. 3. Stylonychia mytilus (O. F. Miiller, 1773). A, entire ventral view (Scale bar=50um); B, lateral view;

C, macro- & micro-nuclei;D, photograph of ventral surface just before division; E, ventral ciliature;
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—’LES’% VI-4 A5 F A Alztste] L 8% v]FRe} 71-&d uFE Aol 7z &

2 594 dddh FESFEE 15-30Molz GAFHe F7 olAB A AF u]FR F 27}
A 122 FolA vk, AWSEE SIE 2 IS 233, AWIE s1edA 9 o
Z et FIEE Zelrt 30—-40po2 23 FEsit, BEFRE 7t Fisn FE 0z
ol Al FHSE Atele] 52 vl FH (YA 5—10k) AT (40—50u) FElstch, 5709 Fu
SE 7R A L2F 2 (VI-1, V-1D+& BE 29 3 sl2ds &4 g, 7
REE %Y Eo o slew o FE MIE 40-T0lE 23 Ad(tp)e €2 Zoa
(fringed) A= AUk, 5% ol Al & o FFF-H7 BEsm ofrle) 3—509 4
2ol Az v vk, B %4FelE 40-50x9] o] AWIR(MI—3)2 FAM A =sty
T4 A= QY FF5E A AAWReR RPN E A AT TR oj2kd
T 40-7070 olch, FELL MEFo)A A zste] IR SR FER o] Ex), P 2
N F3x2 X47§° 15—-18u22 F9 F4E AAR FFd AU, 2892 2E V2

-
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o] & N-<jofstsl ‘%—’T— ol v ENTFelt (Lemna paucicostata) ©) B ZoAH =2 UR
2 vehum, FEeg JlduA Y 256 Bol A, Aoz A sted o)
A Z5(algae)vt FUAL] F287] e & dAFES 0] #2HYL HE FHo}
He AR #FHAG, AL FH78 iz H gAY BE (transverse binary
fission) ol ¢ FAAAE ok, HE D Ao Eo] v T vFTE/} goAAE AS
7b el

2x 4 AA,

DA o] F2 wWols} wig- Alstc(Kahl, 1932; Tuffrau, 1965; Stiller, 1974; Foissner, 1982;
Ammermann & Schlegel, 1983; Dragesco et al., 1986). ©] &9 HTAZEA S lemnastel
zZtel= et A7ld ded S mytiluse S lemnaRtk %7 Z3 AATY AZ] u)go
A Az 2.5—3.094¢) vls} Tzl 2.2 Axelt, w3, S lemnes FEO dZEE Ao
FE A W BEFL FHol A9 s,

3. Stylonychia pustulata (0. F. Miiller, 1786) (Fig. 4)
Kerona pustulata O. F. Miiller, 1786 (cited from Borror, 1972).
Stylonychia fissiseta: Kahl, 1932 [pp. 618-619, fig. 121 (23)); Borror, 1972 (p. 15); Stiller, 1974 (p. 157, fig. 98¢);
Hemberger, 1982 (p. 227); Wirnsberger et al., 1985 (p. 266).
Stylonychia notophora: Kahl, 1932 (p. 620, fig. 121 (22); Wang & Nie, 1935 (pp. 505-506, fig. 72); Kudo, 1966
(p. 1004, fig. 364d); Borror, 1972 (p. 15); Stiller, 1974 (p. 161, fig. 100e); Hemberger, 1982 (p. 239).
Stylonychia pustulata: Kahl, 1932 [p. 619, fig. 121 (22)]; Kudo, 1966 (p. 1004, fig. 364b); Borror, 1972 (p. 15);
Stiller, 1974 (pp. 159-160, fig. 100a); Hemberger, 1982 (p. 239); Wirnsberger et al., 1985 (pp. 261-268, figs. 5-10,
12, 14-21. tabs. 1-4).

R E : st.5, 10704, 1986.11.9; st.7, 1070 A, 1986.11.9; st.4, 3070 A, 1986.11.12; st.3, 1074 A,
1987.5.24; st.5, 2070 A, 1987.5.24; st.4, 1070 A, 1987.7.7; st.6, 2070 &, 1987.7.7; st.9, 207§ A, 1987.
7.7; st.3, 5070 A, 1987.7.8; st.9, 5070 A, 1987.9.28; st.9, 5074 A, 1987.11.8.

AHIIX : A HA $E52F27F U FRs H}i oteell A AlztRel, $HF R
b #AE5FE sEod FF A g, FHFTER LE2F Ml v2Ed] vdds) sz
Z 17H—:— 3R st QA odid FHFEE AY B9 392 JdolAdrh, A Reke
o o] A Hyolx &, JAF o] BF FTIT}

7IXH-%—8— Aol A7 AAo] 50—1254. A Zol 30—80yeltt Eeo A Zut

flo rk‘l r
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Fig. 4. Stylonychia pustulata (O. F. Miiller, 1786). A, entire ventral view (Scale bar = 20um); B, photograph
of ventral surface; C, photograph of conjugating state; D, ventral ciliature; E, macro- & micro-
nuclei; F, lateral view (Left side is anterior part).

(anterior & posterior end) & 23 #, $HL %Z T ok7l RE3l A o)),
Fo &L 4 FEF s, &F = 1op Axol¥, 13 sle FFE
Z}zke] % A2 AdAF, $HFE 4L A FE DG ulE Dol A AlzEe] Fu|
o] 2 2o A FHd 270 (25-30)olch, FEFF R @ F2b ul2 ool A
%, +5&
a}
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S gg P e

B 4 rlo

o SlZEH I ASE BE 1WAl F, $3389 A4 43 Fuel 4

uok g weh IR e e ARAYIRY FIEE Fho] 27 (19-234),

Aol FRAYIRE w25 Jde o BnYag o] Ech, HILE 5 opAute

AL FUHIEet Qg Ut FRFRE Dol B5-30uelx, 54 F 4hE WA o

LAl FHFE AR Fo FDE 9ol A GIFT P 2ol gz F

et VFRE £2 FolA UA @k SEL 5-6%9 A A2 o U %
=

o)Ay o]B} ot 7tA] &A= o] gls 9t (membranelle) & $& 32—
3Bt FFHe Fo AFAE we FIFE Fel7A] o, gL AAC 15, A%
o Aoz Fo HFA sirteld] 2707F Ja o)e] AHMA 2709 o] EA) g},
E7L w9 2 Ao FAEEY Al 35y AE He Aol rl,

o] Z9 H"‘?ﬂv‘& S. mytilus$t X7E 2ot lvdl =2FF  Hydrodiction reticulatum o)

B2 Xelth, % vldely B2 o 2t 34 A ARyt Bt gy
o}, &3 HH%‘F(mlxed culture) & 3t 7FAAR ] EUFH7E v T (cyst)o]l dAHE
7ol itk

B3 A
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D& B 22 Stylonychia voraxs el =)ol 9lol wWl$ fAEY g AL A
VAl sl FEAE, $AT2 A2F2 FE DAL BheIAL FA AL 2747
qlth, FuFRe QoA AR AL 5 BF Fo) FRe dAW FA AL 225 )
HdeiAlh m@ v FRY Roko] Ate) AL AL A b QAT Fae AL FF
o} 7887 YEo,

l

Family Aspidiscidae Ehrenberg, 1838
Genus Aspidica Ehrenberg, 1830

4. Aspidiscal lynceus (O.F. Miiller, 1773) (Fig. 5)

Trichoda lynceus O.F. Miiller, 1773 (cited from Wu & Curds, 1979).

Aspidiscal lynceus: Kahl, 1932 (p. 644, fig. 125 (6)); Kudo, 1966 (p. 1011, fig. 365h); Bick, 1972 (p. 168, fig.

85); Stiller, 1974 (p. 185, fig. 122¢); Foissner, 1982 (pp. 128-130, figs. 40, 78, 79, tab. 29).

Aspidisca turrita: Kahl, 1932 (p. 644, figs. 125 (4¢, 5)); Wang & Nie, 1933 (pp. 64-65, figs. 46, 47); Stiller, 1974
(pp. 185-186, fig. 122d); Wu & Curds, 1979 (pp. 11-12, fig. 13).

R R ¢ st.9, 50 A, 1987.5.23; st.3, 570 A, 1987.7.7; st.6, 1570 A, 1987.7.7; st.9, 1070 41, 1987.
0.28; st.9, 2070 4], 1987.11.8.

Al IRl a2 re) wfod Abe] = lynceusd (4+3) o1}, 1 7HA] (peristomial spur) 7t §ich,
5% EddE A2g714] %101 WshA G 2S5 W2 7HAR (thom) & JHAl AX
et WIE Fe] A=A AwAe FHA FHIL ApoldE HFL7HA (spine) b %
E7Eo] At} & Fo F7 —“r—i'—% 7t 9 Esty Er|Ee] dvh W FAE W
gbeh, @tghe] &= 101370 otk

IR meke el o T AAL 30—50u, AFE 25—40pd] &H¥Folth, ES 9
of fdskA wth, SEHLE SuksiA EE3a HH%E‘J < G 53t FHA £

o r‘[o

oo &

o o

Fig. 5. Aspidisca lynceus (O. F. Milller, 1773). A, entire ventral view (Scale bar= 10um); B, photograph
of ventral surface: C. D. E. various lateral views: F. macro- & micro-nuclei: G, ventral ciliature.
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Ree zANRAAY FF 2o,

= 3 7M1 Ee] gloA EF .
Wie & ozt F33A 228 gich
% FHole E71EC] vk, 42 A FA s
E 5o Aol w253 4439 FHo2 s gle "4 10 A=) 73_ 12 Fslt,

BE AelZt 15—20pel™ 1 & 57ld LEF P AEZE nAEs Udd 9
i, e 722 v QY A, FUFE F 9ZgA FAA Fu3we J|E )]
€ 712l ok FHE B9 i?'-“}“ LF sloen w9 FFojx SR TS YA,
od71el = 10—13709] =tte] Bej glizdl Ao)7t 10—15u0lch, FEuIZ olefo = T2}
bt sl Fo AMbY AFollE 3479 FE 2L HRLI|He] g}, dge Cxt 2ok

FES ¥ 49 Aok, 29 dY 7 ugFed dAs o, $2EE E9
Fuby 2 BFo oled Aol 35422 TFY FH s,
AXAE 593 Nedds §718 Fa7F 9498 Rold, 3 ulge rojgy
, T Sl £ A}, o]E& 28 3
A3 7otz 2A5& F9 a7 $80E RS 2 4 glx, uldex o

%}‘%%‘% A ol7| % Je},

X A AA,

nE: 1 F2A. cicada®t A. twrrita® 29% 22 HFF32 AH(Wu & Curds, 1979).
T3 A cicada®l 9% FHH Aol A cicada’t $F EWe| FEIG AZF7)Ae] 3
2 S FAZE FAE ww o]Fe 5&F Tl AE2$rAe] gle] Ry =A
olFx Tl FA wimA gk Zoloh, ®E o] F& A cicadaol W& =77}
] du|Rsll A A o] B} Fsich: 52 ol A cicada®t FEH o] Yok
A. turritast ©] 3] AHolE A. twrita’} SEWe] AL JpAE AQd o] YA
& ool AZ]=Enl glo}(Kahl, 1932; Wu & Curds, 1979). A AE o] 2 &alstr] 93t
AQef R el A o] F3 A turritadE 22 g ) B A AR A7) we Jehys A
o] AU BZ furitad B F9 synonymE 2 HF3tg ol
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5. Aspidisca cicada (O. F. Miiller, 1786) (Fig. 6)

Trichoda cicada O. F. Miller, 1786 (cited from Wu & Curds, 1979).

Aspidisca costat: Kahl, 1932 [p. 645, figs. 125 (3, 4a)]; Bick, 1972 (p. 166, fig. 84); Stiller, 1974 (p. 186, figs.
123c, d); Diller, 1975 (pp. 221-229, figs. 1-23).

Aspidisca sulcata.Kahl, 1932 [p. 645, figs. 125 (3, 4b)]; Stiller, 1974 (p. 186, figs. 123c, e).

Aspidisca cicada: Wu & Curds, 1979 (p. 12, fig. 14); Foissner, 1982 (p. 128, figs. 39, 82, 83, tab. 29).

BEMEI ¢ st.6, 15704, 1987.5.22; st.9, 571 A, 1987.5.23; st.3, 1070 A, 1987.5.24; st.6, 2070 A,
1987.7.7; st.9, 3078 A, 1987.9.28; st.9, 3070 A, 1987.11.8.

AR 5 ERAE 480 AR ¢ frAdel dd AWFEY wdAdH:
lynceus® (4x3)olt, FWIRE SHE Flol BEIY E712 oA gle] 3429 wiada
HE ol &9 #& Tt Qe FHE FE dd, HRFY FuieE 8 Ax
o whto] ol FFolw M AR &7)Re] Aok, HHL CA o},

I8 Bofe mAE 7 T2 A sl7ks A %3 (suboval trilateral) &2 A #Fo)
40p, AFL 203049 2y Folrh, FL AT Ee) FQ8A U, SEZHULS BE5 )
Ze FAAAY 2253 SR B B ZogAe VXY, 22U SHL 6

{0y 1AM 237 &1 11 = & =1 27 A1 T =13 a1 27 =1 <1 TT AT A wxd A = e v Az a3 —_— ey s
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Fig. 6. Aspidisca cicada (0. F. Miiller, 1786). A, entire ventral view (Scale bar = 10um); B, macro- & micro-
nuclei; C, ventral ciliature; D, longitudinal ridges of dorsal surface; E, posterior lateral view.

#o2 FFe) gluh YL gk BFDS FAAE FAF Ak 42e AY 4
98t 232E 9%, APFRE IR WA4L lynceusdol A7 510422 3
3 FAsT FUTRE 15-20k8) LR AFE AU FYIRG F0o EAE] 4
o 3+ ¥ stk F, LEF Ple FFE szl waEe s dx 9% 2
¥ w2 ofdle] Atk FHE B AF Fide gow drld: g R FH
wol A 10pHEe] HHTHE YY) FFI ok, FRTH A¥E Fhate]

A& A S pustulata®l R} ¥ AR
M A TAFE Foll Eo] A, °olF =
57 s HAHRH AL FRE FR)PA F2 2EFoZ £, A £33
ot}7t (jerky) AA 3] 2ol &),

2z A AA,

IE 7 F2 1786 Miller7y Trichoda cicadaZ 71 & ol F %L AFAE I3
(Kahl, 1932; Bick, 1972; Stiller, 1974; Diller, 1975) A. costate (Dujardin, 1841) 2 7] &= <]
2y HIT Wu & Curds(1979) ol &8l A. cicada® A=H et =3 Kahl(1932)& A.
sulcatas ANE22 BxPed BFA A costatashe] Aole AAV} FAlE 43 mm, F
Z2 AREg7IAde] 3710 Aolddth, 2 F Diller(1975), Bick(1972), Wu & Curds(1979) 9] =
Feol gsta AZE71A 3-10719 EHlels AV E 20-50u 2 WA FFo)Hozr A
2=},
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Family Euplotidae Ehrenberg, 1838
Genus Euplotes Ehrenberg, 1831
6. Euplotes eurystomus (Wrzesniowski, 1867) (Fig. 7)

Euplotes patella var. eurystomus Wrzesniowski, 1867 (cited from Hill, 1980, p. 161).

Euplotes patella forma variabilis: Kahl, 1932 [p. 640, fig. 124 (7)].

Euplotes plumipes: Kahl, 1932 [p. 640, fig. 124 (7)].

Euplotes eurystomus: Kahl, 1932 (pp. 640-641, figs. 13, 14, 18, 19); Wang & Nie, 1935 (pp. 511-514, figs. 75,
76); Pierson, 1943 (pp. 137-138, figs. 12, 16, 17); Tuffrau, 1960 (pp. 33-37, figs. 17-19); Kudo, 1966 (p. 1006, fig.
364h); Dragesco, 1970 (p. 137); Borror, 1972 (p. 16); Stiller, 1974 (p. 169, figs. 104-105); Curds, 1975 (pp. 26-29,
figs. 21-24); Dragesco et al., 1986 (pp. 501-502, figs. 150h-m).

THERHE 0 st.9, 2570 A, 1987.9.28; st.9, 1070 A, 1987.11.8.

AT AP ASE edyoelth, =U7 110160 A EE Ry Folth, EF
o] vk, FHw W W ARYE oFH, FHH#L ¥z A& .
(peristomial pouch) & 3hvtelc}, 712 w3 F 3o, Wd3ds SA 2oz HEH 9l
o}, gL 33k Zeofor},

717 s AP AEF LYol AAL 110—160u, AFL 65—100p o2 AFAL Ao
16w} Azojct, 5FH FHL o7k BEsht §7]Ade] dleo] whibsic}, wiE FH-E Fabsin
2o Fu7 o gtk B9 ¥Z AAdE Ao Ty 1 Eolrb 5-10golv =T}
Aol gl Ade §53 Holvh, &, 8L wBshy Ao HPsich, Fo AF AA
v A 53, gHAd e 2 FF A2 HolAA derh, dERGS wFe] I
ek, iﬂ*—‘i E‘ﬂﬁ} Av @8 =gt HF R vk, AWEFRE N2 1 Hole
30—35pL2 A3 FE o AW 63+ AANL IMe LBEF Ftel w2
3 1A, FAFRE Slelw Az ZHolsl 40uAER ES LEF Fuby Edd
253 FF3A o s, FUER V15 9XEL Zae Bokg olfr, FUFEEL
2F £ dejAct

T - A v o9lar 1 FHele 25— 30u° Iet, 5%&dl= 7
29 AR AR v Uk, FH= W% W Ao, H@Fde 59 2/37A o] Edh
Stz HEY v, FRLEL 9

FRRRY SE 50-607, FRTHE o Fhrkelel 4

P2 Y A2 AAHI o] ¥449 Frewo] A Bes $AA T (oral lip)e
FE A% AAHe] 3 5Be] JhY LT FRFReAAA o|Brh, FHRE W, F
WEE olETh WHe ¥AYe CA BgolA 31 Be) WE o)F3 £ B ue
Zol Qlgs) gl

FAF ] B Faol Bx, wlekE AothiAG fiel ol IR el F94
9= 9. £9 T de BTG BIED BHIE ek

B2z A AA,
AR B 25 ZFAEQ Euplotes aediculalus Pierson, 1943948 z}ol= =izl Axte
SA BofolAut Fale AAlolxn, F-Hutdte] HAle YW AwelA|wl FxE Ax Atz

Hola], FHol ol A" A Y FHFe] A7l oAt FAE F4 AR
W 7Rl A Solth, Hill(1980)2 Euplotoides® & MM B £ 23¢& wlFIdA 4
Curds & Wu(1983), Gates(1985), Tuffrau(1987)5 < ol & A 3}A gk,

gL
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Fig. 7. Euplotes eurystomus (Wrzesniowski, 1867). A, entire ventral view (Scale bar = 30um); B, photograph

of dorsal surface; C, macro- & micro-nuclei; D, ventral ciliature.

7. Euplotes patella (O.F. Mdller, 1773) (Fig. 8)

Trichoda patella O.F. Miiller, 1773 (cited from Borror, 1972).

Euplotes carinatux: Kahl [1932, p. 640, figs. 124 (6, 6a)]; Kudo, 1966 (p. 1007).

Euplotes patella forma typicus Kahl, 1932 [p. 639, fig. 124 (2)].

Euplotes patella forma alatus Kahl, 1932 [p. 639, fig. 124 (3a)].

Euplotes patella: Kahl, 1932 [p. 639, figs. 124 (1, 2)]; Pierson, 1943 (pp. 135-136, figs. 11, 15); Tuffran, 1960
(pp. 40-43, figs. 24-25); Kudo, 1966 (p. 1006, fig. 364g); Dragesco, 1970 (pp. 136-137, fig. 95); Bick, 1972 (p. 170,
fig. 86); Borror, 1972 (p. 16); Stiller, 1974 (pp. 170-171, fig. 108); Curds, 1975 (pp. 41-42, fig. 40) Dragesco et
al., 1986 (pp. 499-501, figs. 150a-g).

Euplotoides patella: Hill, 1980 (p. 161).

ZHEIRfE : st.l, 570 A, 1987.7.8; st.2, 570 A, 1987.7.8; st.9, 1070 &, 1987.9.28; st.9, 3074 A, 1987.

11.8.

AR AW ARHo Ak AL $Zoh @vlE Aol 80—1104, AZo] 50—6547
oltp, SEWE 5-7e §7140] AY AysiA AZE FelM HAA ol Bk FHE
Fodolw, FHHe Ay ATY BFE ol AL FskA Wk WAL Cx 2l

7|xH Ay ABFo| At A T3, AL 80110y, AZL 50—65422 A A o]
Azl 1.60 Axolth wWZEL R 5% TP EZ2d 5-7TH ARgrIAdel F
3=t -l ol 2] Tl alal o]l Bl Fo] 0 E&R ok 1Ialzlelll RE 110 E=XHoel ol =H &
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A . D
Fig. 8. Euplotes patella (Q. F. Miiller, 1773). A, entire ventral view (Scale bar=10um); B, longitudinal

ridges of dorsal surface; C, posterior lateral view; D, photograph of ventral surface; E, macro-
& micro-nuclei;F, ventral ciliature.

e A FYstz, JE7F 3 e o Qlud HEFE ZRokg o] BTl Zg
FEE TS FEh A dEd & F$ A5t FRYX 2add, Y4ne =g
A g3 MAYRIn= gA= 7—}7—}4 Aole 25uH =l

A%e AA5e 2 L FRFEES BE F9 $92 dolad, nFn

TP LEEG 2N, 9% 247k 4 QEd 47 Dol BuAmelth ma NEo
MIERE Bol 42 FoH Y A® Uvh SEWE 729 A2 Andde] 1} gluh, 7
e Woln, THRe A3 47YE o Frh, wAFUE To, TF %Y A Ty
SHA ok, TR GEe] FRubgoel A4F Bus SAaT, AL FusA g, TH g
o FRagel shg e g T obde] fAY THde] st ek, HHe CH

1 3=
EGo2 F2 2EEE g €8 3l 29 dide F7 wpgZe A gl
FE5 Hydrodiction reticulatum©] B-& Folt 3ule, $x Zolrl, 42

DE:E F 20 ZAF =2 Euplotes eurystomus, E. aediculatus, E. woodiruffi’t =

FS A7 Wit BF gt FEoln, o] F B Ee msst 4R e

Holoh, AL 2 F3 E. aediculatus7} 815344 CA Rl E. eurystomus7t 37 2ok,

E. woodiruffizt TA R<kolrh, wtgtole] Rk E eurystomusTt SAF RoFo] 7 viw]z) i

Adgelct, = BE E woodinuffi7t 5% AZ4714E 1A 3 ez 28 o] & 71
A @AY sk g,
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2, Al HEBAM o8t E2RAAdel &

709 OTUE: ¥ 7oA &9 7% zZtz OTUHZEE E9Ed OTUWHE g &
we oS3} g} 1, Paraurostyla weissei; 2, Stylonychia mytilus; 3, Stylonychia pustulata; 4,
Euplotes eurystomus; 5, Euplotes patella; 6, Aspidisca lynceus; 1, Aspidisca cicada.

Adg 23 A= ANA $AF 2 $£23) FAL ddEd dfFd s 49
“x"EAE A A, '

1. 23us sz F53 Hqdoh(l), 2FA 400,

2. 23271 A1), AH0).

2ol BFA4X0.01
23871 B9 FotdA 4™, 2¥A 4H0)
AIF R} BI e FRo| FHYs(l), 2FA 4H0)
13271 ¢leh (1), $H0).
k7, vFRY FFAFX0.1
*8, Fus R FFAFEX0.1
9, FulF e uAEF WiFo| H-9(0), +-3(0).
10, SdFd7b FEsch (1), 23X 2(0).
%11, FHotge] JFAX0.01

12, }Eo] A1), $e(0).

13, Zol-wl$ HA3c(l), BFolTH(2), WWaH(3).

14, 29 ®mofo] AZ3ch(1), ety olv}(2), THlth(3).

%15, F@TAAX0.001

%16, HAZx0.001

*17, FFTAR/BIAF
18, &9 & o] FPsich(1), 2FA AH0).
19, Wo] 73 (1), wW=kelrh(0).

20, AlE WE&Ee] ¥ri(3), BEeIth(?), 2¥A W€

21, £Z%714°] k1), 9= 0).

%22, 5E&F714e HFAFX0.1

23, A2 Aol H=dh(D), ¥ A 4(0).

o]ate] A#}E Table 13 Table 201 ez z OTUZS E#34 7 2] (texonomic
distance) & 7122 $A ¥ A= Fig. 99 veblisich,
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Fig. 9. The dendrogram based on the coefficients of similarities.
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Table 22} Fig, 9o vebd ulel o] OTU 6,79 Aspidisca lynceus®t A. cicada7}
Jaccard Al5x 0.833322 74 HA fAs] M2 OTU 8HE o] Fch, 2 oz
OTU 2, 38 Stylonychia mytilus$} S. pustulata7} AT 0.7647= 3= A=2& OTU 9
2 FAA, AMARZ OTU 4, 59 Euplotes eurystomust E. patella’t #A=HA A2$
OTU 10& wE4d, &, OTU 8& Aspidisca®, OUT 9% Swlomychia%, OUT 102
Euplotes®-& Jepdick, AN A2 OTUE FavtA OTU 1(Paraurostyla weissei) 3+
OUT 97} |94 A2 OTU 115 A, =, Parawostylatol ©E £EHT
Stylonychia% = ] F4134E& vepdic}, o3 222 A% 2L OTUZF HEAAR 2 2
& F7 % (dendrogram)ol 27| €A vetlided o AAde 71E£9 FFAAS A9 o
X &, 2#dd $AZoA BEe] Stichotrichina olEd] E&=HE Paraurosty 3ol
Sporadotrichina o}5 Wel o8& £E 8 Sylonychiast vl 4138 2 4 gick, &4° A
BEE Fi7lde tad oago] 9oy Stichotrichina oFEel 238t Paraurostylas <,
F2 gy AFE %3 Sporadotrichina °o}5 2.2 7|2 7] slv AL 2w o
Lo BIEAAZ AAnT Hert oz A8 "o (Borror, 1979; Hill, 1980).

Table 1. Entire mean matrix (23x7)

CHR. OTU No.

No. 1 2 3 4 5 6 7

T 0 1 1 1 1 1 1

2 1 1 1 0 o0 o0 0

3 04 03023 0 0 0 0

4 o 0 0o 0o 0 0

5 1 1 1 0 0 0 o0

6 1 1 1 1 1 0o o

7 05 03 03 04 05 0 0

8 08 05 05 05 05 05 05

9 1 1 1 0 0 0 0

v 1 1 1 1 1 0 o

11 05 055 033 055 04 015 0.11

2 1 1 1 o0 0 0 0

13 1 2 2 3 3 3 3 Table 2. Result matrix

“ 1 2 2 3 3 3 3

15 021 021 009 0.135 0.095 0.04 0.03

16 007 0.078 004 0.085 0.06 0.032 0.025 & o old Value of
0TU OTU-1 OTU-2 Coefficient

17 3 2722 16 16 125 12

8 1 0 1 1 1 1 1 6 7 0.8333

v 1 1 1 o0 0 o0 0 9 2 3 0.7647

20 3 3 3 2 2 1 1 10 4 5 0.75

21 0 0 o0 0o 1 1 1 11 1 9 0.6842

22 0 0 0 0 06 01 06 12 8 10 0.374

22 0o 1 1 0 0 o0 o0 13 1 12 0.1875
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AAEL 19869 11¥ 64 1987 119 8 Abelell A&AY 374 94
AFANA AFEY HESEF 7F-dA JEFE A2z AF, sgFsian A
Zell ez g A7 A 47 79 EFI/ FAHHALAG, o] FE vt
£ 9l Paraurostyla weissei (Stein, 1859), Euplotes patella (O.F. Miiller, 1773),
Aspidisca cicada (O.F. Miiller, 1786)% 3% dFdA AL 71Fe] g& F
Eol,

A7 HuFe B FHGA A7 dol FAY FEA e 43
st A BFse] AF AN T =@ ALY FAE shedl
A 23hel WA et 2AR 7E 2 FAAE FALFRR wygoz 2
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