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Ultrastructural Observation on the Stalks in the Two Species
of Ciliates, Carchesium sp. and Zoothamnium sp..
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Department of Biology, Shimane University, Matsue, Japan

ABSTRACT

The structures on the stalks in two species of ciliates, Carchesium sp. and Zoothamnium
sp., were examined compalatively by an electron microscope. The myonemes, contractile
structures in the stalks, are composed of many thin filaments. The diameter of the filament is
same in both species. The myoneme is invariably placed asymmetrically with the stalk in
Carchesium sp., while in Zoothamnium sp. it is placed centrally. On arrangements of endo-
plasmic reticulum (E.R.), there are some differences in the two species; in Carchesium, B.R.
distribute homogenously within the myoneme, while in Zoothamnium they arrange with some
regular districts. The arrangements of stiffeners, supporting organelles within the stalks,
are characteristic in the two species. In Carchesium they are composed of fibers, each fiber
is measured about 0.15 #m in diameter and 12 pm in length, and arrange helically, while in
Zoothamnium they are composed of annular tubes, 0.2 #m in diameter, and distribute dis-

- orderly around the stalk sheath. So, the result of contraction is to throw the stalk into a
helix in Carchesium and into a S-shape in Zoothamnium.

HEEDS BHE D> TS SO REFEMBET CHETIEERNEHZ LTS, &
&I Carchesium % Vorticella (I BEHDIHED A5 563, BOREE 3 4 vRicEsl T &
& > TEBZFI>TBo DD IZHHOUME I~ 4 A % — 2 LPREN B IHE M HE
DEICE -THREZC ERERILSTMONT NS, UL LEEE =445 - LDIEICE »
THEAHAE L 24 VRICIEET 3 L REBLONT, MorOBEWOFENTFESN
%, ZOMEWICDWTIE, Amos (1972) 43 Vorticella ‘& Carchesium D AFEDEE DE 51T
Stiffening fiber &I HEBROLNE T LEZREL TS,

R L#BRTHS Zoothamnium TRARBETRICWHET S EICX > TEHLTWS
DOHBEINB. COBED Carchesium LR L& 5 ICHFHE DO 5 1T HHHE D ULiE %2 5
T3, THHTHEEEONMNSENEEL, TOLDICHEEBETRICNGET 5 C EHEZ
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5NBo COMBITONTIEEHE (1976) D ESIT Annular tube &S /INEEBER L,
WITRZERY WEOIH & D BRICONT HFTOERETIE o720 UL LD T Carche-
stum & Zoothamnium OWMEOWEEEEL, HETEZ EICk > THEOWERER L
RELOBEBRBID—BHSIIKIE 72D T, BEEMITHRET 3,

MH&EFE

HD Carchesium sp. IBRFEHBAOBPSITEL, 0.2%0 Y 5> DEHK CH A KR
L7cbDZE ML, Zoothamnium sp. \35REMDERBP 5B dDE 0.2% D7 5B Mk
THRUBKTEZLLODER W, HEROWTFhOFNOBEI O EE - BAEL, EEL
72 b DT 1 BERICO~50BANEETNIREZDIDTH S, TOXD MR EITBKERK
BETHMBEOBZICHER L,

BEOICDOHER TS EBOFEER I, TH8HLBE2.5% S/ v rT AR, 01 M
A AFNEY — FiEHER (pH=74) 2&TEER T HMIEE L, R UEBEHIK T304 M
Wit LizDB, 1%+ 21y B, 0IM » a7 B Y — XK (pH=7.4), 02M & 2 3
ZEUEERT2RME, BREE LU, BE - BERVThEK LTI -7, BKRicids 2
J—nEFHERL, 70, 80% £ Tidk ET, DBEETI, 10064/ —LITEL, FarL
YEFYAFEZEBERAE LT R villgicaE Uiz, @R ULHBIN S 274 7 CH R
EU, BN AN—VERE ST Y » F Ay Vo KRR Y 5 =D EFIKIEK &, Rey-
nold’s DMIKICKD 7 = VEBREAD 2EREEZH L, ChoDE I3 iAo Hitachi
HU-12 BB FHEMSE CHE L, EHEMHE2000~20000%CcEEHRY Lico

BRLER

Carchesium sp. DIFHO W E IZHEHABIGEL, =443 -2 RMBRE, 2 rarFY 7
Fl-micERcEh THREORAMICEDONS, < {43 —2DRAMO MLEIC I3
K Stiffening fiber O BEWTHE AHABRBIE LB Cc—FlicEA T3 (Fig. 1) —7,
Zoothamnium sp. D=4 & % — & BHHLOIFIFTHRICMHEBELTN S, dbAA 4 45—
&3 Carchestum sp. D= 4 #+ % — 2 CRBICHBEESE E: & bicBicazhTHha %, 2ZOM
JAIRIZIEBICE NS5 X< L = DRBITIE > T B, WOEHITIZ/NEDTE% Uiz Annular
tube 2B X Z 150 AL&EICHI > THEEIN, ZO4HREARKTETHY, <4 44—
LTI RERBICE > T3 (Fig. 2),

HEHOHME CTHETSLINOD I 43— 2 X FREOBRBRII—BHOLENL S,
Carchesium sp. Tl Stiffening fiber MHHEIC, 5 W IO N IE LMD Wk TS T
SNTNBIHIT, ZOMIBYEMITHBVERIB-TBEIIKBbNB, ZDES57E
KlERTHS 3HORAREE S HRCHOEETOILYVAH LTS, WHREBITHS &
Bbh 3 iFHOHWHE Fig. 3 1TiX, Stiffening fiber OHFEET 2 MO IC & MEEIC 3k
ERMARBDONITNDICHLT, TORMMOBERINTFNLIRESBAL TV B D HE
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BENB, COTERAFF— LIk BIWHHSARENHSEERHHT, WcH3 Stiff-
ening fiber OPID KA HFICHEITS X5 BHELTHL T LERLTOS, Zootham-
nium sp. TR7 5 A= L ¥=iC 2ENITHD O UbA SRR OND W FHIS NS ]
it =4 % — 2 BHBEOHTHL BARF->TWELIICRAS (Fig. 4.

FHEROBES b UL BET 5 & Carchesium sp. @ Stiffening fiber RS BLZ 12
pm THEEE 0.15pm TH B A, <ONMITEE 18nm O P WOHHES SHEBLUTERS
NhTVBXSIC RAib. ChdD @I R BN Wa 0 FaE LT3y, o
Stiffening fiber DA HiE LIS LD, 5N IIWE LA LiciEerd (Fig 5o
Zoothamnium sp. ® Annular tube [ZEEH 0.2pm TEIJZHHBOLRICITZELNGO
LEbN D, COMNEITIE 53nm OBEESHAE LWEERRSNS (Fig. 6)o £/ T/
#wDWHEIC &, Carchesium sp. @ Stiffening fiber OHEERA L XS 1T, MLV R S
NT/INE LINE S BN IT/INE LB E RO A BENRON a5 5. THHDOM
DUNHE D 4 TR 12 D A 2RI —RE T IIE { BICEB I A 5 84 BABREO—BICTE
e DS IE Carchesium sp. @ Stiffening fiber D FEY 24 LRABRITHIZY DES
ZHBEOENTEDLLEZILNS,

—HIH D= 4 A 3 — 2CDONT OEFOERNED 5N 5, Carchesium sp. , Zootham-
ium'sp. & BIFHWD = 4 4 % — 2 EFE LU TO B MBI S Snm DERERFOH,
TS O HEHE T B - T BN D B IE L AT RADIL Y B - T B o Carchesium
sp. KT iE= 4 4 % — sho/NERMEK E.R) BHEOSHIFEL, <4 45—
LOFHHEEFIC—EBRTHH LTS, Lied->T It-E R 720 O MO RIS <
720y (Fig. 7)o U U Zoothamnium sp. D=4 4 3 —sHICALN S t-E.R 3=4 4% —
LOFHH EEFICHE > TS, TOMBETRS Lotk Carchesium sp. DD &
BR-TW3, THLLEZROMBMIEELLOHD +-E R WA TEYHE K S K7
LT3, =072 1t-E.R H72 ) O kD83 Carchesium sp. i { 5~TE U (Figd)o

< 4 & % — L BT T B MEHE 12 RTRD & 5 1T Carchesiun sp., Zoothamnium sp. D3
NARALESIBEEDODTH S, Carchesiumsp. D=4 & % — LEBILKITUTHET S
L, MR BEET 46nm OERERL, <443 —2DHMEFHFICE->THS. TH
S OMBHEREO BB t-E.R 23R L& 5 ICRFICEATHH LTINS Mz B
HEUDT B pORIEEERRONT, MlOLBRUESH TRV /ML
F1EEOAHTRVEREE 2SO RAD SN (Fig. 9o

PLED kR S Carchesium sp. & Zoothamnium sp. DIFHD <4 A 3 — L BHE L SE
BBk Z 5nm OMBHEGTATNBCEBRSNI, OV 4 XRIPRHBOT 7F 7 4
5 % 3 b % Stentor (Bannister and Tatchell 1968, Huang and Pitelka 1973) iC & 5
XD BN BEAMNE I ITBbh S, LU Carchesium ICONT DD FRH DL
(Amos 1972, 1975) &—Z LTH Y, HtiD#Fm Vorticell (it « B 1960, Allen 1973,
Kawamura 1973), Zoothamnium (Matsuno 1976) O lihi#y 1 X &% LW, ¥l h oD
T O R AE T B +-E.R O 2 1c2o 1T, P13 < & b Vorticella K2 T i3 Cat
F=nTHHS WS A7 & (Carasso and Favard 1966, Allen 1973), E¥& b Car-
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chesium, Zoothamnium ® t-E.R WOWTRBERE & 1SS %52, t-E.R OHHER
EHAEBEA Carchesium sp. DFBBHET > Tl &1, H B0 IE Carchesium DF5 s
Zoothamnium XU SEERO L WIEZ T B ENTEZDOTREODPEND L DR &
5o TOREMT Carchesium DFBEVRE LI A+ 2 — 252 H-TOBENLBES
Yo UMUIEBSERD < 4 4 % — 2 DIERTEDO WL LEROIHEEROMEETI ST
FTLEREBAOSNL D, MOBEDICONWTHERE TS &, KSNEEBBOBFSCREOH
53 FRk, 978db B Carchesium sp. T3 Stiffening fiber TH Y Zoothamnium sp. T,
Annular tube, IKAD SNz, TNODIFHEHEDOHEE EMBOWEHBEEEBUSTITEL
5 &, 9 Carchesium sp. TRNHOHEITH UTFEFTICHEA T Stiffening fiber 258D EH g
2D UID ETFHRICTNIE S 2 4 VRICH LT B I DEICIREINE S 490 5 Dhis
AL VRICHAET B EILID, TDIDIC 4 A 4 — 2 DIUHHIC & - THE IZE B4 &
B3, 3754 b Stiffening fiber DI WHHENICHITF o h, £KkELTa4 rRicklc &
ICI8 30 CHITK LT Zoothamnium sp. T3 Annular tube 1Tk 380D E O, XN D
THAUTHB . DEEE LTHRITROBICHEBIHET 2 E:EL o005, dbAA, HEHE
MEBECBET S & Zoothamnium sp. DFHIZVO> SR UFBRAL LS BAFECHMBZC &
BEEIN B,

UIedfi> T TRk -1 2B OB H (Carchesium sp. & Zoothamnium sp.) DFHED
I ERNICE =1 A3 -2 0B E WS HBEERF > T B, HOWHDOTHE
DOFERBITE D PHEHRABROIKRSE C EBHO P& -,
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Plate I

A cross section of a Carchesium sp. stalk. The contractile element is shown at the
upper side. Stiffening fibers (S. F) are seen in a line at the lower side. X 6800

A cross section of a Zoothamnium sp. stalk. The myoneme (M) is situated in the
center. Annular tubes (A.T) distribute densely at the periphery and sparsely in the
center. 4900

A longitudinal section of Carchesium sp. stalk. The sheath membrane (S. M) and
the plasma membrane (P.M) are shown membranous invaginetions in a stiffening
fiber side. < 10000

A longitudinal section of Zoothmnium sp. stalk. The plasmalemma (PI) is inverged
slightly and evenly at the both sides of a myoneme. 12500

Plate 11

A longitudinal section of the stiffening fibers. Many thin filaments convarge into a
stiffening fiber and combine with each other or with a sheath membrane (arrow).
% 22000

A longitudinal section of the annular tubes. The regular striped pattern is seen on
the tube (arrow). Thin filaments in the sheath (Sh) connecte annular tubes or a
sheath membrane. < 17500

A cross section of a Carchesium sp. myoneme. Many tubular E.R(t-E.R) are
distributed evenly among myofilaments. < 11500

A cross section of a Zoothamnium sp. myoneme. Some blocks of myonemal bandles
are seen surrounded by several tubular E.R(t-E.R). < 16500

An enlarged view of a Carchesium sp. stalk in a longitudinal section. Tubular
E.R(t-E.R) include electron dense deposits in its cavity. < 28500

A.T; annular tube, M; myoneme, Pl; plasmalemma, P.M; plasma membrane, S.F;
stiffening fiber, S.M; sheath membrane, Sh; sheath, t-E.R; tubular E.R
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Plate I
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Plate 1T



