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An outline of ecological studies on ciliated protozoa
in the aquatic environment

Masachika MAEDA**

Abstract: The grazing food chain which starts from primary producers and extends to
consumers is a main process for the transfer of organic materials in the aquatic environment.
In this process the populations of consumers, zooplankton and fishes, are regulated by phyto-
plankton biomass, and it is said that zooplankton can not obtain enough food on many
occasions if phytoplankton is the only available food for them. The detritus food chain is
thought to compensate for this deficiency in supply of food. Heterotrophic microorganisms,
such as bacteria, zooflagellates, amoeba and ciliates are the main components of this food
chain. Although many works on the ecology of tintinnid ciliates have been carried out by
marine biologists, non-loricated ciliates such as gymnostomes, oligotrichs and hypotrichs which
are the predominant species among the microorganisms present in the detritus food chain in
sediment and water have not received so much attention. In this paper the ecology of ciliated
protozoa in the aquatic environment is briefly described and generic descriptions of oligo-

trichine ciliates, which are common species in the aquatic environment, are also given.

JEAE#NE = & LT Sarcodina (R'E $138), Mastigo-
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D,
(5) Astomatida, Suctorida %K< KE DRI D%
REL, RIS 5 WITBHERERS Y BAT 5,
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BERCBENARFREERYEZ AL THELS 53
DR, ENFARELD REHLY BT BEL 5
2B, ZLOLOREY, FEHEEEYEBRALTEER
T5, TOPTHREDEMIEENFEAEZTHY,
BN, MR, T 2 xEERAT, HEREBES
OMIEFIRIZE—HER L D REENEREAR Y ER L
LA RT D LA BTV D (HARGITT and
Fray, 1917), fhicBRoiEemift s Bad 5 B
R, EOIEHEWHMERBEEYIRD ARSHEAKDO B O
(Frontonia B75. E) 730, Didinium Bl DX 5wk
D 2~ 3fEAKD Paramecium % {3 % carnivorous
MEROZHHREIN TN D,

Didinium 13 Paramecium DOIFEICEE L toxicyst &
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X O pexicyst & XITN B “RBIEO#A Paramecium k&
NICFIL S, ZOHEACLYVEENOE S S Ll
%, OB ACTERCTD ANS, EEEEETHD
Suctoria 1% tentacle &% D%Hiicd 3 haptocyst % Fi
WTHLIE AMERL ER L, WLELHASkAR
RO 2, O tentacle IRFAA L U & 70D WAL
OIEATHRAE I NI A YR ERICHR I R B,

BMELD N EEL HRE T H 5, 2FHE R
buccal cavity (HfE) %M LT food vacuole (&f1) 7
CHEZ BN D, ARIRRKRYG S 2\ W EEYOBAL K
AUTERIN, BUNHLZINGS 2 ROAKS HE S
%o BYxEF Lk food vacuole (&H2) 13 OJEesEd &
DEEN DA, ZORAT RRA pH 1 2 R E T I&
L, BRINABEYZ IR, FOBRARALIZE
WU YIS E TRET 52, C oRFicRiEE
BB EBEREZRE L lysosome RAEA L, AL
A LAY E ST 5, RLREY & A K akZmi
JEFAE CEE A BA L, SRR TERR L e s ks e i
SNb, BROERL DN E TOBREL 1~ 3T
b,

BERDO S 2BHERELY DAL bR GRERYY
HAALTHIET 5, SOLDO and MERLIN (1972) I
WEMTER Uronema, Miamiensis & Parauronema O
HFEEHICOWT 8E Licdd, 0 BRI 73/
B BRREEN, BHELEX I VETHS, £ OHME
HRBEADT I /BT I REBAEPRTF F OFE
TEBWT LD &< WIET 5, B2 BB R EE O 10
%z Db X b BRERD —DTH D58, Uronema
nigricans IR EY BV ICAREH TR BT E 00,
X7, Tetrahymena pyriformis 377 = v DIENAR,
ORI EBEINT WS (FLAVIN and GRAFF,

1951), HEER AHRECSWT B4 OFEE RSB CES
LW, BIECHE V) B % DR E T HREBERD LN
B3, FERRCHM U 2 BAIIZE S I & 238k
THEBZ N,

5 &
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HHT %, KBOBRERREBE 2L b5, B4Er
Br< ARMMICIIEE R OR & HEEkEDO L 0 ik
Tbid, EEMD S DI Suctoria & Peritricha D&
&<, BETIRRBAE OB WLERO & 5 B
E < MBS B2, Vortitella B O, SMEKBIC
FOTh, FERELCEELTEEL, KEBERLT
W5, HHRIFEREOBREROPT, T L TER LY
T2 QRELHCE HBLT 55, BEES LY £
AP HHL, TOHIZ 10°~10* cells cm3-detritus
iz 54355 (F D, 7Yz 2fic KERT
ZEA T 5 hypotrich ciliates 23 LA BAICIIEE
HOERDLNA, MEEAMED scuticociliates 2353 %
T HHAIIE flagellates DD Ehnote, TE LT F
WS T MEA TR, W%k lorica % £E7 5 tin-
tinnids 23 H I N T & %23, % D% BEERS et al (1971)
X D, oligotrichine ciliates 23E< F B £
BT3P oncdnk,

5 #

MEERIZEBEA (type specimen) @ BEA FEHIT
HEECH D, TONEREREERTOBIRE X
CR%Z S &I LT Tibh s, ME RS FIZ18004E(
@ DUJARDIN (1841), CLAPAREDE and LACHMANN

Table 1. Numbers of ciliates and flagellates on suspended detritus in seawater

No. of ciliates

Detritus origin Form Size (cm) Scuticociliates Hypotrichs No. of flagellates
Zooplankton degenerated 0.3X0.18%0.06 19 0 46
Zooplankton degenerated 0.1%0.16%0.02 5 2 4
Zooplankton degenerated  0.15X0.15%0. 02 49 0 73
Zooplankton degenerated  0.28x0.21X0.01 80 2 0
Zooplankton degenerated  0.17X0.09%0. 01 51 0 187
Zooplankton degenerated  0.24X0.17X0.02 35 9 0
Macroalgae fresh 0.17x0.11x0.01 1 0 2
Macroalgae degenerated  0.15%0.15%0. 01 160 0 800
Macroalgae fresh, small part 0.2x0.1x0.01 4 0 139
degenerated
Zooplankton amorphous 0.16x0.12%0.15 0 0 10
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Table 2. List of interstitial ciliates and their
distribution in East Head. (after CAREY and
MAEDA, 1985)

1 2 3 4 6
Trachelocerca coluber + 4+ 4+ + + +
Tracheloraphis O

phoenicopterus
Tracheloraphis prenanti -+
var oligocineta

Remanella rugosa + + + + + +
Remanella margaritifera + o+ A+ . . .
Geleia fossarta . 4
Prorodon vacuolatus N e
Urotricha armata e e e 4+ o+
Coleps tessellatus .+ o+
Lacrymaria coronata + + + + +
Mesodinium pulex e e e e+
Litonotus fasciola -+
Loxophyllum compressum 2 o+ . .
Conchostoma longissimum 4+ + 4+ + +
Scaphidiodon navicula LR S S R e
Cardiostomatella vermiforme + + + + + -
Uronema marinum e
Platynematum denticulatum C e i s
Pleuronema marinum + 4+ + + + +
Blepharisma grayi . e e+
Strombidium cinctum -+ + + 4+ 4+
Amphisiella faurei + 4+ 4+ o+ o+
Trachelostyla caudata + 4+ A+ e -
Trachelostyla pediculiformis « + + -+ + -+
Epiclintes felis + 4+ o+ 4+
Aspidisca binucleata + + + + + +
Diophrys appendiculata + 4+ + + + o+
Discocephalus rotatorius -+ + .

(1858), STEIN (1867), EHRENBERG (1838), BUT-
SCHLI (1887-9), KENT (1881-2) &ic X ) KK DK%
AT b, KAHL (1930-5) XU #ERR Ik,
DIRE S iR R KB I 3510 2 WE R HERE, AR 3CHAk ]
& CERIEERIF R DR, £ ok ottt REHBIT
b ZNEFOFRENER LD, BERSEMED
REXLFBRA DN - R, FEIHRCEL TR
BEL, BEBREROER D KanaL (1930-5) EHFER
D 2L - T 5B,

The Committee on Systematics and Evolution of
the Society of Protozoologists (1980) X % &, #E
B3, 21HICr 0 by, FEEL ITHBREL L
T 4 BB L UEBEEBEREO 2 BBV TH15H
iz 5 BHFREN AR L TS, K21k
EHESA—y v 2 EELC BB U c#E B o/

BN LT, BRI E I L icH 7 b Y & REERE A E
WIS B HFTC, WEHHLD Stap. 5, 6 fHED
FhPYERER A FY RABROFERI KL LD Stap.
1, 2 LHEBELTHIOESZW, 20 X5 B iR
TOBMELHOBBEL B ARD &l b B 5 3%,
gymnostome 7% X X hypotrich /B3 % FEHR £
oo W BB INETOMERMIE X Suborder
Tintinnida Z .0 L CfTbN C& b T TH B,
ZO kS ELRECII tintinnids DO B IEFEIC
%<, ThETHH0RY EREEINTED, T,
Kzl Suborder Oligotrichina /B3 2B R £
BT 3,

Ve |

Fig. 1. Trachelostyla pediculiformis (COHN,
1866) KAHL, 1932. Entire organism, ventral
view, (AZM) adoral zone of membranelles,
(FC) frontal cirri, (VC) ventral cirri, (MC)
marginal cirri, (TC) transverse cirri, (DC)
dorsal cirri, (BC) buccal cavity, (MA) mac-
ronuclei. (after MAEDA and CAREY, 1984).
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MEROERBASEREIZ, &, DBOMNE, BE-
HEORZ, #% - PHEROKLMNERLELEEL L TT
bbb, ¥ERFNIZ gymnostome ciliates X U hypo-
trichs ICE(LT DIV ERLL, i, BERESL
LT cirrus (BE) O EHEA 774, K1 hypotrich
ciliates, Trachelostyla pediculiformis D53¥E L DR
R U7, —8RIC hypotrich ciliates 13 BN 5%
<, REMICRBRESES - T0b, TOHTHM
FEO EHE Z oBEO 4L IR 5, AIM
(adoral zone of membranelles) 1% peristome ([1%§)
&V EE, O membranelles O EEIC L D Kifix
YED S EEMICR DALy, ROEAMRAICES] T 2FHE
12 marginal cirri (MC) &WIZN D, B MLE
3 BHPEILM marginal cirri O HEICHEIF$ 5 ventral
cirri (VC) XU $37 LT W5 4 Iid frontal cirri
(FC) & Xor, m#ED Wi B/ BRSNS LB Ak
frontoventral cirri & #f37, T O #EHRIF AR
ventral cirri ZEELAWT &8 EHT b5, o
%< ® hypotrich ciliates 1% #AD FHEEF] (ventral
cirral row) ZHD, F/, transverse cirri (TC) D&
7, KD EHIICIZ caudal cirri HEET 5 HDHREN,

KEO HHERMHRERO P TELEN IR T 2

AZM

———Ma

~Tr

Fig. 2. Strombidium macronucleatum DRAGES-
co, 1960 (after DRAGESCO, 1960). (AZM)
adoral zone of membranelles or apical mem-
branelles, (Ma) macronuclei, (Tr) trichite,
(PA) peristomial area, (PM) paroral mem-
brane, (PP) polygonal cortical platelet or
polysaccharide plate

Table 3. Classification of oligotrichine ciliates

Order
Suborder
Family
Genus

Oligotrichida
Oligotrichina
Halteriidae
Halteria
Halterioforma
Meseres
Jeannellia
Parastrombidium
Octocirrus
Spelaeonecta
Strombidiidae
Strombidium
Tontonia
Metastrombidium
Strobilidiidae
Patronella
Strobilidium
Strombidinopsis
Lohmanniella
Ciliospina

Family
Genus

Family
Genus

oligotrichine ciliates 1%, HEM: ciliates LIXREL D IR
JE DT, membranelles BREHEF L LV FNTWDE (K
2)o BRIEIICIE FE & L cirri %3 /028, cilia,
bristle 2R3 2dD3H 5, ThHDFHERIE KE
SFE0pm T, HXRALCEL, AERMEOBERL
HELUTES TRV,

oligotrichine ciliates

CORLISS (1979) X % & Suborder Oligotrichina
1iZ 38, I9ENRSL ENT0E, EERFEERCE D
&1 L T oligotrichine ciliates £ Oy BRI 1T/
- 123, ZOFER Buehringa, Laboea J& D& Strom-
bidium J&IC, Cephalotrichium J& & Sphaerotrichium
B D ciliates 13 Strobilidium BB L, £, Meta-
strombidium J&X, Family Strombidiidae B3 2 B
D& L% (& 3),

Family Halteriidae CLAPAREDE and LACHMANN,
1858: /NEUFE, [ADIEEIC BT D apical membra-
nelles D#FIZEAVT W%, somatic ciliature %444
5%, £ OETRMAND bristle &7 T3,
SHICBE L, FLRRKCERT S, BERCHET
DHREDDH D,

Genus Halteria DUJARDIN, 1841 (X 3): {&i2i%iZ
I % 7213 B {&E . membranelles of adoral zone 1%
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Fig. 3. Halteria geleiana SZABO, 1935 (after
MACKINNON and HAWES, 1961).

Fig. 4. Meseres cordiformis SCHEWIAKOFF, 1892
(after SCHEWIAKOFF, 1893).

EG2BE OB L - TBRINTWS, RoFRIT
12 bristle OFIAKTEFRC LD <, KKE, —&
B LD bEMEIR TS,

Genus Halterioforma HORVATH, 1956: #idRM &

W, I fAARND cirral row 23, ERETICIZ
—RKOEW cilia BEET D, Pk,

Fig. 5. Tontonia appendiculariformis FAURE-
FREMIET, 1914 (after FAURE-FREMIET, 1924).

Genus Parastrombidium FAURE-FREMIET, 1924: {&
BIBIFRIBICE R, SmE A AT IR S vk
A RT, AZM BROFOLERL D THCHEL, 4
Bl EHIC N b, EEBREVCRETCES 8D TWY
%o HETE,

Genus Meseres SCHEWIAKOFF, 1892 (X 4): {kid
i L BISIE L D ~— MBI Z{k 3 B, peristomial
area KB\ KB BOBEFIC L 5 T Ebh
T, HAKHE,

Genus Jeannellia TUCOLESCO, 1962: {&R{EHERIZALL
SRR A T T S M B R, WRIEE
GWETEEDI, ¥io, HAADEREL B D,
KT,

Genus Spelaconecta JANKOWSKI, 1975: K2 JifE CH&
KO DRI X » TEEPHOI T 5, buccal cavity
BWNE L, ROEBRBICHET 5, AREHREICIE—
KOEW cilia 2355, £EHTHEAKFICTHLE
hize

Genus Octocirrus RAO, 1928: {RIZ13E B, 84K
O cirri BEEREE LD <, YA PEBRL, H
FRREVBESESEY B8, T0D, TERLD
S, EARANETH 2,
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Fig. 6. Metastrombidium sonnifer JANKOWSKI,
1980 (afte FAURE-FREMIET, 1924).

Fig. 7. Strobilidium marinum FAURE-FREMIET,
1924 (after FAURE-FREMIET, 1924).

Family Strombidiidae FAURE-FREMIET, 1969: api-
cal membranelles DEGFIZE TV 5, somatic cilia-
ture X BE D0, FhiE £ Rk, &
BRCILERBEYRED trichite 2350, 7 poly-
saccharide plaque *R¥F32FEe b5, L IIGE
BTH25, FKCHEES S AT 5,

Genus Strombidium CLAPAREDE and LACHMANN,
1858 (X 2): MIZMSEEKIELE, &5 \WILEEBE

1985

Fig. 8. Strombidinopsis gyrans KENT, 1882
(after KAHL, 1932).

DMHEL TWARE S H B, somatic ciliature 12750,
trichite OEA LR NNV FE#Eb, ¥/, &
23 polysaccharide plaque TREBbILTWHERE
W, HEEM, FAELDEBREINTWS,

Genus Tontonia FAURE-FREMIET, 1914 (¥ 5): X
R, BN AR peristome (D) 23FEBERIC
H b, AZM 1% peristome DLEM|CfIET D (EEIE
WMELORLOVEDLT), BEE2BHN BRIEHL
DAL, REOEECE CHRET 2, HEM,

Genus Metastrombidium FAURE-FREMIET, 1924 (¥
6): {RIZ B, peristome ZITFBFRE L LT
%, adoral membranelles 1% &1L U AU, peri-
stome D% HICHEL » T b, buccal cavity FITHE
AL TW% membranelles i3ftt X ) kK&, BTWE
D% fd peristome @ T HWIC LB T %, somatic
ciliature W&7g\v, HBEEM,

Family Strobilidiidae SCHEWIAKOFF, 1892: apical
membranelles REERICHE L, TOWIIET TH
%, somatic ciliature IZFEZE L TWRWA, MEF%
TE2BE&bd D, MER L THRAKE,

Genus Patronella CORLISS, 1979: adoral membra-
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nelles 12, TOEMB#ELD 7 ) vD X 5 KEET %
EDFVWTWDB, &BEICIZ somatic ciliature 237 5
NI, WBERE,

Genus Strobilidium SCHEWIAKOFF, 1892 (X 7):
BHIAE A & D ¥ { adoral membrandlles 13 B3 - T
Wislh, AR O somatic ciliature 12 AR DHES]
BED, WBER L NHRAE,

Genus Strombidinopsis KENT, 1882 (X 8): #HizH
. & - BHefRBECL - T TW
B, WAKE,

Genus Lohmanniella LEEGAARD 1915, {£13121F Bk
F. apical membranelles IZEE _BOBRIC L - TH
RENTVS, BER,

Genus Ciliospina LEEGAARD, 1915: {&D ZEAMN
HEEL W5, HERE, TEATAZETH D,

BhHOIC

MEHRORFIEEST D LR & &g e
BT 5k, +ONERERE ERETTR S5 LB
bd, Fle, HEREL, BHICHRT DD TRHELIER
WHEERERIND, EERBEROEREBEOM,
BBTIOBENEFAH AT L 2 v A+ —REMRE %
HAHET, TONEHBERE L T 528, kG,
Aa—E—Vs YEOBREBELY AL EEEERLD
RELDERVEZ D LNBTES, BEENELOK
BWHCERD I TRED D & LT KauL (1930-5) %
bIFBZERTEAR, KauL LEd £ O FiEoH
BT TED, Tk, KAHL KK H&E WA bt
TRV, KEEBFRLYITRS LT, ZhbEYRDS
HERRIATROERTH 52, HEOHERIEFED
HEEX DHBTL T T HOICAERZ VTR TELT LB
OB, ZOSMBRERT- LBICHELLRE
T OIEER, LEMLEDbRB,

BEARC BT 2BEROSGEE, AR, BHEEXS
DVREAYOBES COWTOABERIVEET5
LRWZIRWL, BICBERS GO R BEYE
BRI LOBSA &/ TV B, SHROBHRERS S
LD g - EAHEED key animals ® —D2 & L TOHk
FEHOABNERSTIONPCIND D LEEZ D,
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