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ABSTRACT,

Seven species of ciliates, colleeted from the mantle cavity of the
shipworins, Nausitora hedleyi, Terede furcifera ami the phoizd Martesia
" strfata, of the South West roast of ladia are described, One new genus
Thigmozoon has been created to accomodate the new speeics Thigmozooen
fencheli under the order Thigmotrichide. Two more ne1w species, Trichodina
balakrishnia and Nyctotherus marina, sre deseribed under Perifrichida
and Heteratrichide vespectively, Of the rmnu‘im'n’g for: species only
Boveria teredinidi hus bcen rccorded from shipeoru, Obthers are mew
records from the iwood-boring molluses.
. Observations on the behavivr of the cilintes outgide end inside the
body of the hosts arv described,

INTRODUCTION.

, The firat record in the literature pertaining to ciliates living in the
mantle cavity of bivalves is by EHRENBERG (1938), who found a Concherh-
thirus in a species of Unio und described it under the name of Leucophrys
unodontae. Later, QUENNERSTEDT (1867) noticed and described an Anci-
slrum mytili from mussels taken on the west coast of Sweden, but he
classified it as an Opalina. MAUPAS (1883), too, found this species from
mussels in the. Mediterranedn, and erected the genus Anrcistimon to include
the species described by Quennerstedt. IFABRE-DOMERGUE (1888) detected
Hemtspeira oasteriasi on’ asterids from the coast of France, IssSkl's '
memoir (1903), represents the firat comprehensive systematical work on

. ciliates from hivalves and gastropods. CuATtoN and LwWoFr (1921) initia-

ted publishing a series of papers on the ciliate fauna of miolluscs. This

series was concluded in ‘a memoir on the morphology and systematics of
the thigmotrich ciliates (CEATTON and Lwory 1949, 1960). They created
ihe order Thigmotrichida. CHEISSIN (1981) described an endemic fauna

of hemispeirids from the molluscs in Baikal sea. RAABE (1933 a, 1933 b,
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1963 b), JaROCKi (1934, 1935), KIDDER (1938 2, 1933 b) and I\oaLow (1940
1961) have substantially wntnbuteu to the -knowledge: of thzgmmmch
ciliates. In recent years it has been shown that the peritrich urceolariidg
play an important role as commensals in molluscs (HAMPL 1955 Uzmay
and STICKNEY 18564; RAABE and RAABE 1859, 1961; FENCBEL 1965).

It was NELSON (1923) who first noticed and published 2 new specie,
Boverin teredinidi, from the gills of the woodobormg mOHUSCb, Banisig
youldi and Teredo navalis, ' .

The ciliate fauna from wood- boring Iamelhbrancnq especwlly from
Teredo: furcifera VON MARTENS, Nausitoru hedleyi SCHEPMAN and Martesia
strigte LINNAFRUS, consist uprescntatwes of the Thlgmotrxchzdd Peri-
trichida and Heterotrichida.

It is notewor<hy that, except Bm erta zr/ndnudz {GANAPATI and NAGA-

BHUSHANAM 1965} and Nucleocorbule adherens (SANTHA.\!UM'ARI and NAIR
1970}, all are new records and three of them are new species:

MATERIAL AND METHODS

The host animals studied were collected fromi’ underwater timber
siructures aiong the coast, such as coconut  piles, fenders, discarded
country canoes, dealwood boxes and test panels. ‘The host animals were
carefully removed from their burrows-and washed in filtered seawater.
Then the body cavity was opened and examined for spacimens. With a view
to preparing permanent mounts, the most effective method however was
the application of the smear method. -~ After smedring the Mavers
albumen, a-few drops of suspension of ciliates weve spread. After the
excess fluids were drained off the slides were rapidly: dipped into the
Tixing fluid (vide infra). A comparative study of the different available
methods revealed that the smear method produces little d;stortxon of the
_animals and it was a much ecasier way to obt«un wc.ll dlffe]er‘txated pre-
paration of the organisms concerned. -

The fixing agents used were : Sdmuc.m s, ooum 8, éenku 8 formalm
and Da Fano's cobalt nitrate-formalin. - : ~ T

Among the various’ stains employed, the following were specu.]ly
noteworthy: Delafield’s haematoxylin and Malloxy g tupk connectxve
tissue stain. it

Of the silver zmpregnauon tech mques that of CHATTOD. and LWOFF 8
- a8 described by CORLISS (1963) and KLEIN (1958) uacd with success for the
study of the scopula of Trichoding,
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OrpER THIGMOTRICHIDA CHATTON AND LWOFF 1922
" SuBORDER ARHYNCHODINA CorLiss 1957
THIGMOPHRYIDAE CHATTON AND LWOFF 1923

Thigmozeon new genus

Oval Thigmophryids living in mantle cavity of shipworms. Maero-
nucleus branched and a small spherical micronucleus present hetween
branches of macronucleus. Mouth situated on posterior quarter of body..

" Thigmozoon f{encheli new species

Body shape constant, oval when viewed from dorsum or vent're,r thin
in lateral view with convex dorval and concave veniral surface: body
covered with thick, clear, semi-rigid pellicle and fine cilia originating
in basal bodies arranged in close set rows; ciliary rows parallel to each
other; lateral ciliary rows meet in a line extending down on dorsum -
{Fig. 2). Body contraction not observed, -although ciliate ﬂpxcq somewhat -
durmg body niovements.

- Ectoplasm entirely covered by .cuticle, containing granular structures;
endoplasm finely granular, clear; numerous food particles surrounded by.
food vacuoles, appearing in posterior and middle regions; streaming of
endoplasm discernible in living animal during feeding perieds; cytoplasm
containing glistening glycogpnous g‘ouules (Irig. 8), )ellowwh brown vvhen
stained with iodine,

~ Mouth ventral, placed in pocke situated at postenor qguarter of bodj
(Fig. 2); adoral ciliature difficult to make out in living condition. !

Macronucleus highly branched, situated in middle region, occupying
more or less major portion of body (Figs. 4, 5 and 6); central stem of

. macronucleus single, curved at ends; branches of macronucleus extending
from central stem, enclosed in single continuous membrane; nature of
macronucleus branching varymg individually (Fig. 6) Among order -
Thigmotrichida, similar branching nature cecuring o Conchophtiirius
carpoclude (KIDDER 1933). Micronucleus smgle as dense sphere, in reglon
between branches ¢f macronucleus,

. Body gize; length 80-1006 w; width 60- 80 e :

- Discussion. This species obviously belongs to the family Thlgmo—
Dhryldae of the suborder Arhynchodina. However, some characters, such .
as the general shape of the body and the bratiched mdcronuclcus, are
SImxlar to those of Conchophthirins caryoclade KIDDER (1933) (Conchoph-"
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thiriidae). The latter is larger in size (140 2504 in 1ength and 90 - 160 m
in width) and possesses fewer c:hary rows. -

The systematics of Thigmophryidae has been treated bv CHAT’I‘ON
and LWOFP (‘919) RAABE (1963) and FEN(,'{EL (1964 1965)

Genus Boverie ::TEVEN% 1901."

~Moéuth situated at posterior poie. Adowl rows perfoxmmg 36(}° 'arc‘i
around posterior pole. - One of scmatic kmetles followmg undulatlng
membrane for some distance. ;

Boveria tevedinidi NELSON 1923,

Body éha.pé elongated and subcylindrical, varying in size and form
(Fig. 9) ; pellicie as thin layered protective covering; cilia of two distinct
types: body or somatic cilia, arranged in paraliel, slightly oblique, of egual
length, spaced equidistantly in iongitudinal rows, extending from posterior
adoral ciliary spiral to posterior end where they converge (Fig. 7); two
types of cilia distinguishable on truncate peristomal field; innermost circle
of oral cilia closely set in single line, longer adoral cilia arising irom basal
granules forming double, parallel dexiotropic spiral per inherally, ending
distally in liotropic spiral terminus; oral cilia shghtiv shorter and more
active in feeding than those of adoral whorls,

No distinet line of demarkation between ectoplasm and endoplasm;
cytosomevariable in size; endoplasm alveolar, gomewhat coarser near
macronuleus than at body ends; single contractile vacuole discernible
dorsally near outer end of dorsal ciliary zone (I'ig. 8); food vacuoles in
cral end of body in crowded 91tuat10n, near macronuleuq in elongated
specimen, :

Mouth and pharynx seen only during feedmg activities. _

Macronucleus large, oval, somewhat centrally placed in interphase. '
9.-20 1. at long axis. Micronucleus between macronucleus and pos»ex‘xor
end of animal, spherical, 1 - 2 in diameter, .

Body size: length 26 - 226 u; width at oral en 11-38 u,

Conjugation. A detailed account of the conjugation is given by

IxEpA and Ozagr (1918) for B. labielis.. In the case of B, teredinidi also

conjugation has been noticed repeatedly during the present study (Figs.
14 and 16). Two conjugants may come into mutual attachment with
their aboral ends. The changes undergone’ by the nuclex during conJu-
gation has not been followed in dctall f
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100)-' ‘

_Pigs 1—8, 1—86, Thigmozeon fencheli new species: (1) typical shape of living specimen;
(2) showing mouth, adoral ciliature, etc. (silver impregnated ‘speciinen); (3) showing
glycogenous  bodies (silver impregnated); {4) aifrsngement of ciliary rows, mucro-
and micronucleus; (% and G) varigtion in shape of mncronucleus.
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100} : woop L .

=3 B
Fig, 7—13. 712 Beveria tcredumh {7) ahowuq ciliavy- pattern (sxlver lmpteg'
nated specimen); (8) showing macro., mlcronudeus, contractile-' and food vacuoles
{living xpecimén); (#) variation in bodv size and. form' (10-—-—12.) dxffewnt tprs Of
colony; (13) (-olon" m.h two md'v1duals . ;
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. Encystment, Cysts have been noticed in the tlssues of the mantle
. of shxpworms and it is probable that these may be the encysted condition

of the ciliates probably that of B: teredinidi. The figures of encystment
of B. labwlxzs is very similar to the cysts that have been observed injthe
, mantle of thess . shipworms (Figs. 18 and 17},

Colony formation. The most common but hitherto unnoticed feature
in Boverie is an interesting type of its colony formation. The individuals
Vm the co!mw may vary in number. They attach togcther by their aboral
end and the members assume a rosette-like appearance (Flgq 10, 11 and
B 12) Observatmns mdn,ate that this so-called colony is not a permanent
“one.  The. ‘individuals could automatically be detached and the colony
dismantled by keeping them in a container for 12-18 hours. Within
about 24 hours Lolony possessing 18 mdxvxduals got separated and the
individuals moved- off mdependently The reason for the separatmn of
mdxv duals from’ the assocxatmn is }’owever, not cl»ar

" Observations on Jive B. tpredmuiz outside the host animal. - The host
- animals were carefully removed from their burrows in the wood. When
“the gill chamber is opened for close obaervation, Boveria, if present, may
be seen with its aboral end in contact with the gills or mantle and the
body extending radially out into the mantle eavity. This position is
maintained by the animal with effective strokes of the body cilia. When
disturbed, Boveria may swim rapidly away in any direction. ‘The body
‘possesses great flexibility even though a- characteristic form is maintained
at all times. Swimming is characteristically with the aboral end foremost
with a slight flexion of the oral part of the body in & course which is
spiral when viewed from the oral end of the animal.- This movement
is clockwmc Boveria may ‘appear as  single inidividuals or- in colonies.
Single individuals ‘execute circular moyvements in an irregular fashion
“in clockwise direction and may mmuhaneously rotate their body in a clock-
wise direction. After performing thebe circujar movements for a few
- seconds, they may auddenly turn their cucular rotatxons in an anti-:lock-
. wise direction, siinultavecisly rotating s Godive Luu mm -clockwisely.
: ;‘,Very often it resorts to effortiess somersault rnovements in an acrobatic
, ,,fashmn. After performing these, it may swim very rapidly, rotating’
(itg body in a. clockwise direction, in & z1g-za,g fashion, Durmg this type
.of rapid swimming. it may execute a’ wavy course instead of the usual
vcn'cular movement. The oral end of the body may pendulate in wider
- diameter than durmg ‘norinal. inovements, Adhermg tQ tne substra’cum
by its aboral end and body extending radially, it moves in cxrcles
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Vexy often mdlvxduuh come togethex to form temporary association
giving the appearauua of & ‘sort of colony formation. The mdzvnduals'
_forming .- a colony may vary in numbers from 2 to 126. This colony
forming tendency has been noticed in all size groups, i.e. from very smali
individuals to laroe memhors., In manv enwes it wag interesting to note
‘that the size of the individuals forming a colony is, more or less the same,

© * But in the case of association between two individuals the partners are

very often remarkably dissimilar in size. If one individual approaches
.another closely fucing their aboral ends, they may soon join. In a colony
“of three or more individuals the movement is different. In this instance,
oral end of cone individual may move backwards with the simultaneous
movement of the adjacent individual in identical manner. This may lead
to a clockwise rotation and they move slowly. In the case of an association
‘between two individuals the partners make a V-shaped configuration (Fig.
13) and meve with the oral ¢nd forwards. At times one individual may
‘drag the other for a pretiy long distance. The colonies are apparently
very reluctant to leave the substratum unlike single individuals which
are of a wandering type.

Behaviour of K. tercdinidi inside the host animal. Within the body
of the host animal Boveria seems tobe apparently much less active than
when they are removed to a shallow dish of sea water from the host.
Very often they remain attached to the gills, or to the mantle or to other
organs in the mantle cavity of the hoxt with their aboral end. During
such times cilia on the oral end can he seen moving slowly. The colony
is certainly not permanent ky being composed of individuals capable of
independent life. - This is evident from the fact that the composing indi-
viduals of a colony muay detach from the association when sub,]ected to
starvation or some other environmental change.

Discussion. The specimens discussed resemble B, tcredinidi of NELSON
(1923) and that discussed by PICKARD (1927) in all such important resyects
as the number of ciliary rows, size and: shape of the body, etc. NELSON
(1923) and PICKARD (1927) have stated that Boveria confined entxrely to
the gills of the host. But in the present study it has been noticed not
only in the gill and mantle cavity but also in the caecum and the gonad
of shipworms, Teredo furcifera and Nausitora hedleyi. However, in the
- case of the pholad, Martesia striaiu, this form has been noticed only in
the gill and mantle cavxty
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ORDER PLBITR;LHIDA STEIN 1859
o SUBORDER MOBILINA KAHL 1933
“f URCEQLARIIDAE DUJARDIN 1841
’ TRIL,HODII\.’:\AL RAABb IJGS

Gem’m T')"ichnd’ina» EHREI&;BERG 1836

(A]lw, short, formmg wnde a,rv of 336° to 450°. Denticles- heavily
bullt w1th well deve]oped spxkes and hocks Mdcronudeus sausage-bhaped

Tnchodnuz macmnmum I\AAM and RA.ABE 1‘35‘)

~

Body shd,pe disc- hke (1* ig 18) denticles 22-30 in number; each w:th

- 6 - 9 radial pins; denticle ring 25- 37 » (average 31 §) ; hooks well develop-

ed, of characteristic hatchet-like shapo '(F;g 19) ; spikes often Uneven in
lenygth. I BRI .

Macronueleus sausafze-shapcd Micronuclens near end of macro-
nucleus (Fig. 20). oo ‘

Body size: diameter  40- 60;:. (average 50Ou); height 15-20p
(average 18 u); diameter of adoral spira! averaging 42 4.

RAABE and RAABE (1959) found this species in Macoma baltica from
various spots of the Gulf of Gdansk.. Fencug. (1965) found this species
from the same host from Asko and Presund.

Tnchodma ba!aknsbma mw speues '

Body shape varmble from very smal] to a high cylinder (Fxg 21) ;
height of cylinder concxderably larger *han diameter.

Scopula (adhesxve dige), comphcatud organclle of attachment, situ-
ated at aboral pole, concave (Fig. 21) ), with thickened edge; skeietal complex

‘consisty of siriated membmne undérlying” deutlcu]ate ring, . and border
" memblane, diameter varying from 33 to 55 u. {avezage 44 R} dentxculate
ring 20:- 35 4 (average 25 ) ih dlameter, L0l LZ- 00 dutudeb, (24, 26,

27-and 28 as dominating numbers in varlous populatwns), %urrounded by
triple crown of cilia; hook {measur ed’ from centre of dentxcle) 4.7 ¢ in

7 length; spxku 4-Tw long; raﬂml pins 8-10, between two. nexghbounng

denticles; in fme str ucture denticles’ and radi al rods bullt of acleropmtems

® (FAUBE~FREM!T ‘et-al. ' 1956).

Macronucleus peculiar in shape, with 4 elongated rod»hke structures,
extending nearly from oral to aboral end (Figs. 22 and 23); height of
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macronucleus up to 85 u. Micronucleus located at aboral end near- end
of macronucleus, ‘ '

Adoral zone lying in plfme parallel to A(‘hwwe disc per formmg ‘a 4000,
- aloug body surface anterior to mouth vutlbu!um plunging deeper, sepa-
rated from ou‘rcudp by low lip: contractile vqmm]a sitnated some; “distance
from central body axis: ‘

Cytoplasm containing large amnum of fine grains in ‘middie part,
transparent and clear in peripheral region.

Body gize: height up to 120 4 diameter. 25 - 65 g (avura ge 45 p).
Adoral spiral 30 - T5 o in dmmetex {average 53 4). .

Dizcussion. The pattlcular astructure of the m'tcronuvlqu w}uch has
not been reported before, and the %hapc of the bedy are the distinctive
features by which T. balakrishniu can be recognized from the other Tri-
. chodina species. The horse shoe-shaped macronuelens has so far been
redorded. in -the genus Trichoding with a slight variation of the same in
. Trichodina bal ica RAABE (19595, Thvse entitle o diagnose Trickoding
balakrishnia as a separate species, I

Orper HETEROTRICHIDA Stein 1859
SUB(,Rm«R HETEROTRICHINA STEIN 1859
 STENTORIDAE Cirus 1863

Genus Stenior OKEN

RBody. trumpet-shdped or pybndncdl whgn extcnded ‘mghly contrac-
tile. Some forms with mucilaginous lorica. Adoml zone encireles peris-
tome in a Sp\lal f orm, leavmg narrow gap on ventra} part

; St ntor coer ulms EHRL‘NBERG 18‘38
(Fzgq 24 and 90}

, Body trumpet—shaped when e,\tended reachmg 1~ 2 mm long in fuﬂ
extensmn, anterior end of hady fully exnpanded; ghly: comractﬂe and
‘may assume even spherical shape when disturbed; usually ‘oval {0 pyri-
. form Whtle awnnmmg Blue colour of body caused by plgment stentorm
. occuring as granules in ectoplasm..

. Per:stomal field conspicuous; .adoral zone . enclrchng peristome in
N ' splral form, leavmg narrow gap on venttal part adoral zone:and. peri-
__ stomal field smk toward cytostome; adoraz zone continuing into. cyt0~
- '.pha.rymc ' ' T
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283417, Boveria Levedinidi; (13 und 15) conjugation; (1G amd 17) cysts
f 4pwux‘m 1820, Trichoding wigeomaran: : (18) side-aspect; - (19) detuils
of denticles radial pins, hovks, ete s (20) mdero-and micvomuelens, 2123, Trichoding
bulekrishniu new species: (21) typ:cal shape of living : pecxmen (22 and 23) structure
of macromxcleus .
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Figs.” 24-—81, 24--25, Stentor coerwleus: {24) typical shape. of living specimen;
(28} details of ciliary pattern and macronuclous (silver impregirated  specimen).
26--28, Nyetotherus maring new species: (26) structural details; (27 and 28) ciliary
pattern (silver impregnated) ; (29) living epecimen treated with {odine, 90—31, Licuo-
Phora species: (30) typical shape of living specimen; (31) details of macronucleus. .

™
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Macronucleus moniliform; nodes of macronucleus containing different
conceniration of thymonucleic acid. Contractile vacuole at anterior end.
Discussion, Stentor coerulews is previously recorded only as a free
living form. DBut here it was noticed in the mantle cavily of the shipworm
~Nausiiore hedleyi during the very-low saline period. 4 suggests that
the agsociution of Stenter and the shipworm is very casual and it is not

en obligate commensal.

PLAGIOTOMIDAE BUTscHLI 1887

Genus Nyctotherus LEIDY 1849

Body uval or reniform, compressed. Peristome heginning at anterior
end, {urning slightly to right, bending in cytostome midway between two
ends; cylopharynx as long tube with undulating membrane running
dorsally and posteriorly. Ciliary rows longitudinal, close set.

Endoplasm with discoid glycogen badies, especially in anterior region;
contractile vacuole and cytopyge terminal.

Macronucleus massive in anterior half. Microiucleus single. In some

specimens nucie] suspended by karyophore.

Nyectotherus marina new species

Rody oval in outline, with hoth ends rounded, postenor end wider
than auterior end; dorsal surface slightly convex, ventral surface slightly
concave. Anterior end of body differentiaied by possession of knob-like
projection. Pellicle thick, covering entire body; body cilia small, covering
whole body, ranging from 8 to 16 4 in length, helping in locomotion of
organism; ciliary rows somewhat parallel to- long axis of body, can be
geen clearly, evea in living animal; arrangement of ciliary pattern clearly
seen in impregnated specimen (Figs. 27 and 28).

Peristome beginning at anterior end of body on ventral parl; cyto-
pharynx as continuation of peristome, extending from cytostome in {rans-
verse dispnsitinn proceeding posteriorly tu form ubouat right angle (Fig.
~ 26) ; undulating membrane present, extending from apmal end of pemstome
to end of pharynx.

- Numer ous discoid glycogen bodies in endoplasm (F‘lg 29), more
concentrated m posterior regzon of body.

(‘ontractxle vacuole’ opening.to body surface (Fig. 26), three in number,

- one at posteuor two al anterior region; contractile vacuoles begm to
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" enlarge (dbOut double) w1thm half hmu when mzmal reuhmg moribung

outside host.

Body size: ]eng\h 1556 - 220 p‘; width of posterior end 45- 80y,

Binary fission. The individual multiplies by binary fissien. Trans-
verse binary fission has been noticed in the case of this form. A first
the animal gets lenigthencd and thew o constviviios appears in Lthe middie
of the body. Simultaneously, the macronucleus, cytopharynx, ‘undulziting
membrane and other structures get elongated and finally the constriction
at the middle of the body deepens and the animal gets divided info two.

Behaviour of Nyclotherus marine outside the boedy of host animal,
When Nyetotherus is removed from the caccum or mantle cavity of the
host and kepl in sea water in a -slide, the Ql‘gaz1ism315erforms rotating
movements. After sometime, it swims without showing the rotation and
after that it attaches ventral side to the slide. Always it has a teadency

" to hide under dirly or anv other material seen in the mantle cavity or the

caecum. When it is disturbed from there, it spzedily swims away with

~ the oral end directad forward. More often it shows gliding movement.

Very often it shows cleckwise rotation. Ravely, it moves in anti-clockwise
direetion also. The change of dlrecuop of clockwise to anti-clockwise is
very sudden. .

Remarks. This specics has been collected from the mantle c:'thy and
caecum of the shipworms Nausitora hedleyi and Teredo furcifera. Tt has
been noticed very rarely irom the caecum of the animal

So far, there is no record of the presence of a Nyctotherus species
in the marine hatitat. Uqually it is parasitic chiefly in oligochaetes and

in frogs It has been recor del from other invertebr ateq vertebrates and
also from man. :

,SUBORDER LICNOPHORINA CorvLIss 1957
LICNOPHORIDAE BUrscuni 1887 ..

Genus Licnophora (‘;LAPAREDE 1867

Ciliates without somatic ciliature but with strovgly geveloped adoral

‘zone of membranelle. Basal disc somewhat cup-shaped, surrounded by
several concentric undulating membranes, serving for attachment to host.

* Licnophora was first described by Crauvs (1862), but not named.

CLAPAREDE (1867) created the genus Licriophora for two species, auerbachii

COHN and coknii CLAPAREDE. Literature on this group is not. extensive,
Reference to the older literature can be found from the papers of STEVENS
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(1901), BALAMUTH (1941 and 1942) and VILLENEUVE - BRACHON (1940).
I'ENCHEL . (1965) was the first who noticed Licnophora species from
- lamellibranch, .

=« Licnophore species

rThic is @ very rdre-ciliate in the mantle cavity of the wond-boring
bwalvss Muartesia strista, Teredo furcifers and Nausitora hedleyi, and
also found moving on the shells of Martesin striata.

Bod} clangated, divided into threc distinct regions: attachment dise
- (basal disc), neck and oral disc (Fig. 30); attachment disc (efficient
~ means of attachment to substratum) somewhat circular in outline, con-
s1stmg of circular cup surrounded by ciliary membrane; velum present
outside eiliary membrane; neek flattened dor soventrally, flexible, showing
“conspicuous wrinkles and burrows on both dorsal and ventral parts; oral
disc oval in outline; adoral zone of membranelle strongly developed, on
concave veniral surface, beginning near region between neck and oral
dise, extendvng around anterior end of disc; food vacuoles numerous.
Macronuclear chain ronsxstmg of 12 - 13 segments broken into sections
(Fig. 31). Micmnucleus not noticed. '

Body size: length 80105 o; mdih 56 60 o] dmmeter of basal dise
40 - 55 w, of velum 45 - 50 .

Behaviour of Licnophora species outside the host .numa] When it
was taken out from the mantle cavity of the host and placed in water
in a cavity slide, it remains attached for a considerably long time by
means' of its basal disc. In the attached state itself it slowly rotates
in clockwise direction on the longitudinal axis. During the movement,
the ciliary membrane beats against the slide. The oral cilia move with
-the effective stroke toward the mouth. The orgdmsm bends’ by its neck
even when the oral cilia is at rest.

 After this sort of clockwise rotation it swims forward I(_ir a short
distance. Then again it atiaches to the subiratum. The attachment is
g0 strong that it js very diffienlt to remaove an attuched Licnophora with
the pipette. If we detach the specimen with the help of a needle from the
‘substratum it will' simply lie in ‘the water for two to three seconds and

" then show somersault movements repeatedly and again it attaches to .
another site. e

The behavxour of thls species qude the host ammal has not been
nbserved,

¢
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