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RE EAYRESAEERAEN GIUFaRTE) HFENRESYT—BLEE
BH—R A RARAERRAARZERARBAMA FUSTET. SRR FPSERATHS
AT AR, ERILIFEKEKAY Gastrocirrhus; Swedmarkia-Discocephalus; Uronychia; Dio-
phrys; Euplotidium-Certesia; Cysharoides-Euploves; Euplotaspis-Aspidiscay, %S RHILAZERM
MEREFREBIEET 2 WHBEA Gastrocirrhidae £}, &JJA Euplotidae Fir1,

x|iA  EEHY FE BEIMEE RERE r-a%E

I XBIBE M RBEE Corliss (1979) KIRZEH B EIEK 3 N5}, HH TR L B RO%R
HFTFENHEAREMAR BT BER, HMEZE 1983 £ Curds SEXNZLZWHITEL
HERENEZMABL—IR, BTHHERE, BRUE—Z+EXNEEEMEE
g;ﬁzkﬂ’g%é}ﬁgﬂ(l}orror, 1972; Hemberger, 1982; Tuffrau, 1987; Jankowski, 1979;
Lynn et al., 1988), (HISRB KiZ “B” WA, 1980 4 Hill ¥HHN 6 MBI IMAR
BB THRAE, HBEZRARATLE, ERTREITERETOBRARREREED)
MMERE LR, FERIBIRARERR, ERATENEMR L, HFEEXANLE
(Song et al., 1993, 19949), KX MBIRHEALAIML A & 32 B E B T T HREE XA
BEAT BT, IO R A L R G B PO B A 3R — U 8 120
1 ®H85FE

S TR e E R R B S F SR AMEELLE (Petz et al., 1992), FrF
SER(EHBERELSVTH)FHEE Curds 2(1983), Hill (1980), Dragesco & (1986),
Wicklow (1982, 1983) K {E#2(1993,19952),

2 ER5ite

21 WHPRBO—RFELRFEEX  7E Curds ZH1983)WERABAFIHTIZ A
J&, 5 Gruberella 1 Paraeuplores " JBEHMEKIES R EEFIEL, BE LRI
EERXNHAE, BEATETEATE R, Hi 11 B —RESEBHRI T

* ERERMEESBRBIE, 39370091 B, KA, HB,4T 1958 4£ 12 A, B+,%8,
B 199349 A28 H, BT HM: 199544 A10 8,
1) Song, W. et al., 1994, Acta Protozool, 33. (in press),

2) REABE> 1995, SRR R by To bk p A B R B B 38 B AL » v BE R R (RO R R Do
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2.1.1 Gasirocirrhus (& 1a) AR ER, B AR RIXEAKR, HRE 240
WA &I TR ER DL EEBERTLBIX Lo, L& EWE, BRER R B
H%Eé-'_‘(?)a%&lg'f&;#(&%ﬁlﬁiﬁaﬁg_i—ﬁ/\o

M1 #(hRMERENESERES (1
Fig. 1 Scheme of the general morphology and ciliary pattern of Euplotidae-genera (1)
a. Gasirocirrhus; b, Discocephalus; c. Certesia; d. Swedmarkia, 5 L fANRARR; e f.Euplo-
raspis R4 %, a,¢ B Curds £5(1983); b E Wicklow (1981); d H Dragesco & (1986);
e,f @ Hill (1980), ]
AZM, CE#; BC, OPE; CC, BME; exCirr, SMRE; FVC, FHME; Ma, Kbi; MC,
ZWE; S5, BRFK; TC, BEE; UM, BslE; VC, BR=T.

2.1.2 Discocephalus (B 1b)  EWHEMKHEE, FERY, BT T XL R
RS Sk R ES, DR IR T 3L48, WARWA (2 MEAH. Eo L, B EREFLE,
ERSMERERE; RBEHEARS , BM THERN.

213 Cerzesia (B 1¢)  DERMEE, BERY S EHES AR, 458KE
TEHE, (W) EGREE—RI BEIEA—, BER KRB, SR “C Fi.
2.1.4 Swedmarkia (B 1d)  BEHEILLLOE, FERR, AXEX DBEH TEE#K
2/3 L L, WAIEE—(), BRE FEREREARS , RBREGHEDIFE; REEC
B K, 8A TR SRR A E WK,
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2.1.5 Euplotaspis (B 1e,f)  HEEHREEZRER, QEFRSGTEE, RRE;
W BB — RN R E BEREN, KESZBH 4 T BINRE” (ex Cirr), BB
BB, THRE; KEE—, “C RRERAMNBIR B RERo

2.1.6 Uronychia (B 2a)  HEMUARUEELY, BERE; BHEERL, BSEE
BTSRRI OB RRA, ER R — B RE, EF R —H A ER AR KN
MK RBEH WG G RAE WK,

2.1.7 Euploridium (B2 b)  BEILFARYE, OEWRE, OME (=K%
— BN ELE RS S (R ERY, ESHRERF R, TRHE; KB
B 2 2BRR R A R AT AN A K.

2.1.8 Cytharoides (B 2¢c)  JLBRENEER . FEENBERRE partela-F)
EBSEH5%(r RERRAE, ERMER B AZ ST REGEIWES .

W2 P hRBEBEREASRES (1)
Fig. 2 Scheme of the general morphology and ciliary pattern of Euplotidae-genera (II)
a. Uronychia; b. Euplotidium; c. Cytharoides; d. Diophrys;, e. Aspidisca; f. Euplotes,
a, c—f B|E/EE(1993,1994,1995); b 3|E Curds %(1983),

2.1.9 Diophrys (B 2d)  HAEHEAY, FEKRY, BHE NEKARKEE £
ZMR; DB RAE S, REBER A B ERERE &L, R GRESHMNEBEAER; X
BRI R AR A NI & g 4.
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2.1.10  Aspidisca (B 2e)  HRIE “D” JE, ITHERSE; OE 0 BIE, ATHSE TR
&, OUIR B — , B 58/0N B RREAE0 7 MR, TR BRSBTS T R RHE, BT 5—8 fiL; K
“C7 R BER AR BT, 0 TR B A AT B R (AR TRk DR AT B 2R D,

2.1.11  Euplotes (8 21)  WRE, W RV OEWHEAE, DURE—, BRI
FJEREEYR 910 L, BMEEN s R, BEREGEE 2 3R)EE&RE(—2/) #
s K B — JL?‘JZ/Q C” P RERFRIBH A BB R B IR (DO KN4 %
PR Do

1 BEMPHBIRBAERZRLXR

Tab. 1 Tentative phylogenetic relationship among the genera of Euplotidae

F 5 fiEA Apomorph #ifE#& Plesiomorph
5HERER ks RELAER
H 5 cirral anlagen type not
BRES L L5k ’
2 FC differentiated not
BN %
3 TC present without
REBB, 2ETRRAET) KERS. & .
4 Several Ma, moniliform numerous, scattered within the cell
B-ORE 4 Hk 5
5 One Buccal cirrus several in one row
80 0 R e N EX 45>
6 Cell divided into “head” and “body” not divided
B R (L %
7 “UM? highly developed not
D[ilﬁ’i‘ﬁﬁiﬁ“ﬁﬁ TR
8 ZM in two parts one part
PshBhes — asFE
9 UM in one unit two
TEMEN L ' Horik
10 CC not differentiated present
REB— KEMANA(D
11 One Ma segment more than one
HER T A BN B A 4R MR
12 S8 regular lattice fine mesh-like
HEBERY W . [ 7
13 dorso-ventrally flattened transaction more or less rounded
EEWEMHE T
14 left MC absent present
El—‘i *E%iﬂi% >4
15 more than 4
ﬂ“mﬂ\”ﬂi% ]
16 with ®extra” cirri without

22 REHXAKNE  HBEBESTRRENER, ARASMRITRHOEEST LHEMZL
BRI T —RIFKEN ERTHEEBRNEBIE, MR EERERXEBRE TN
SBEN; LR FESEENEABAEZEREERAUNBRREREAN—Z
BB MEBEEE, KRMEEERARETNEDR ER, AR BT, AR 314K
BR—HERMOMERTIEEREAA S K.

# 1P THNNASRACTEP RS MERRFEAFT. %R 6T F I
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K EMRRETERE NI S HE RIS EREEMRE 0, ANSKEEZER
YA RAEFHOHEMH(WRRAR. FESHIDEE SO AREE BRI EALHR
o ML REE 3 FIRmER,

Uronychia Aspidisca .

Swedmarkiag

Gastrocirrhus Discocephalus

B3 PR MBI EREIFRERR (KEFkRELT )

Fig. 3 Tentative evolutionary tree showing the possible phylogenetic relationship
of 11 Euplotidae-genera (left is the ancestor, the arrow marks the direction in
which the time runs)

X NERE, Gastrocirrhus BRIAMAR £BRIIARE, BHEAEER(E 12) ¥
Wr, AEERERNERR TRRARS-FERERN X EH. B EREML (ESHE%
R #E R, LERREERARHE, REESHE (Curds et al., 1983),H ey —
HEEARSEIELER, BHIIAE—SLFIEEAEN,

5 MR Swedmarkia R Discocephalus, —EFIRER B VF B EIA MR I .
BEREREZ REDBER, KEBERS LA THN, OWESLEEE, ERE
MEETHZKE (Wicklow, 1981, 1982) %5 ,3XEoiF S0 BB I/ B Ak THE 4Lt iy
RIKEHAL, 5 Gastrocirrhus BEBEHIEE LR

Uronychis FJRERERKXEBH O IEREN, BREFSHR EBEIATEBRNE
BRBIREHEA: OMURESEE R, HEBRE THRANTRRE K (B 22); DESH S
BRRENE; S EHESER EREHESIREA SR THERERAS, Xt
R B8 F 43 STt P 3R e T B gk AL SR AR R

Diophrys WHIAAG BT 4 LHE T B — %o ZBRAFESRELRRESS, A
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RETREFERIIMAKE; 3 RERERER—HMERFZE (Song et al, 19935 Ik
K5 Uronychia +5AH); HERNNABNKEEER Mz XE (KM L M
m‘J)O

Euplotidium 5 Certesia Z MBI SHUMRE TS LN, —ERETHEDR
WRREMEENBEERSHELZKRE (Wicklow, 1983),

EFARABRRAS, Euploes 5 Cytharoides FILT H REIMEMME, ZHRIBIRIS
NETERENHE (R D, ALARSBHERZENE—F3FH. mAIIIT L
—HXZERBEHET KR ERERAAEL , O UERE LEEE S,

Aspidisca R1 Euplotaspis NiZRALTHANRER, REE: gBEBEHLE
BENK, BREEBNUDENR ) BER T4 HE ", EHEEERAKRERECEEH
S(E1f, H2e)o E-HEBRATHABMESR: Aspidiscs 2 1IEH 4R G
& BEMERBD; M Euplotaspis BENBEMEERERHE —“BoH A%,
Mo E A “BINRTE", DEBFNHBE—R (Hill, 1980), XERFEQTTEERER
FERSHEA —BRKEE,

2.3 WHxHIR4sy  HE IR XFETRBRSE 7 AR, B Gastrocirrhus,
Swedmarkia-Discocephalus, Uronychia, Diophrys, Euplotidium-Ceriesia, Cytharoides-
Euplotes R Aspidisca-Euplotaspis, TIRIERE HRARRATERSE 12 MHAEIER
PR E ST RE, AR LN E

10 08 o6 04 02  ZHOEHEKSNH: Euplotes-Cytharoi-

des, Diophrys-Certesia, Aspidisca-
Euplotes
Cvtharoides Euplotidium-Euplotaspis-Uronychia,
Diophrys Swedmarkia-Discocephalus [} Ga-
Certesia _ strocirrhus (B 4), MR AXFSIT
Aspidisca FRsR, HRUSKBYE. fiAH
Euplotidin IR EREAFRIER T Cestesia 5
Euplotaspis Diophrys 9= R L5 Euplotidium B
Uronychia A58 ; Euplotaspis 43815 Euploti.
Suwedmarkia '_—:,_ dium, Uronychia J4ZE Aspidisca T~
D:S I'P:’ ], [ = > )
. Cto . TEREDNX R, XBEHATERRS
asirociryi 3 P
* RRTRAXMANFEENAR: B

e BaBARRMEMEnREaFEE R TIEERZNREUE, FEXE
Fig. 4 Cluster analysis of the morphological EXSRERRERmMEE TS
: similarities of 11 Euplotidae-genera EEFIH‘JEQE%%O ';/1[1 Aspidisca _,::,, Uro-
nychic WRRERESTHB AKX D"ET, HEEHFEEEAENOEWFE AN
ST IEZ R EFBXIHAHE: E/HE, AZM, (AIPOET) K8 TAEHRTHE
BREMNSH (Hill, 1980; BIERE, 1992); M7E Uronychia MIRMIRH Kk £ X
(Hill, 1980), Hit, XAES LOHERLENE—HMREREAR. BHEBINMERTE
LR EBREN R RIS, EE 3 1 Euplotaspis T Aspidisca F ZHIH Euplo-
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sidium-Certesis 533, RIMA T BMERK, SHERERLAR THERAEEESTHRE
F3: 1) BHEREERAIBRPROSAMHBRB(RSEEERTERIR, TTR.5
Fid, 1991); 2) HEMSAFRERBHEL. BRISEEAE KL% LAIERIERE
Aspidisca BHRBERIEL TE—HER,BRIEREMNE-EE&X L, “BRERR K"
R LLEH E TRENPIHNER, B ZEREERANRRER S (He-
mberger, 1982), Ak, MEXAN X L, XF AT EREE M HER L4 TR E LB R

HE 3 FRNX S RE 4 Fra MR AR S R 8 A K% 3 A B AT
E¥,B0 Gasirocirrhus, Discocephalus F1 Swedmarkia HR—H, HLRMAB—BT, £
BESRXERERRIABIE (Corliss, 1979; Borror, 1972; Hill, 1980), {EE &%

HEoaBWEAREMTHE, BIHEIAA Gastrocirrhidae Fauré-Fremiet, 1961; FHIHA
Euplotidae, Ehrenberg, 1838,

£ % X MW

BT, ZFHH, 191, ZRHEXRFEAREANNLEREEENLEREZOTE, RREFHE X ¥ ¥ ),
7:11—18,

HEREIRE, 1992, HMEA R Aspidisca costara B EFNHERE LRMUA L LR EYENE
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PRELIMINARY STUDIES ON THE PHYLOGENETIC
RELATIONSHIP OF GENERA WITHIN THE
FAMILY EUPLOTIDAE (CILIOPHORA,
HYPOTRICHIDA)

Song Weibo
(College of Fisheries, Ocean Universisy of Qingdao, Qingdao 266003)

ABSTRACT

Genera belonging to the family Euplotidae (Curds et al., 1983) are recognized
by the following common characters: right marginal cirri absent, ciliatures highly
developed or differentiated, all the cirral anlagen occur de novo, oral primordium
formed within a subcortical pouch and most members with special silverline system.
Though several revisions had been made during last decades and a lot of morpho-
types are well studied, the phylogeny and evolution within these organisms remains
unclear up to date and need further, reasonable comparisons and investigations.

Using data obtained from morphological examination (protargol or Chatton-
Lwoff staining method) in interphase and from the binary fission, this paper pre-
sents a tentative scheme of the systematic arrangements among the 11 genera dealt
with in this study. The possible phylogenetic relationships are discussed with the
methods of fuzzy cluster and cladistic analysis (apomorph-plesiomorph). The results
indicate that seven groups can be divided according to the deriving sequence
during the phylogenetic development. The order is: Gastrocirrhus, Swedmarkia-Dis-
cocephalus, Uronychia, Diophrys, Euplotidium-Certesia, Cytharoides-Euplotes, Aspi-
disca-Euploraspis.

Morphological and morphogenetical data suggest that they can be placed into
two higher taxa: Gastrocirrhus, Discocephalus and Swedmarkia belonging to the fa-
mily Gastrocirrhidae Fauré-.Fremiet, 1961, and the rest to the family Euplotidae
Ehrenberg, 1838.

Key words Protozoa Ciliophora Euplotidae Phylogeny 7-Ta-
xonomy



