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ABSTRACT

-l-he 
rrrorphcrlogy and iulraciliaturo ctl l-opa:otaretüa torput.s (Kahl, 1931) nov. gel).. r.tt'rv. comb.

(basionym: Tiiclnpelnm torpetß Kahl. 19:11). Di.st'otricln popillifero luffraq 1954. andPoraspatltidiunt

fuscrtnt (Kahl. 1928) Fjelcl. 19-5-5. some rerrarkable interstitial ciliates (Protoz«ra. (iili.ophora) lrom
the French Atlantic coast al Roscoff. were studied in livc and protargol-irnpregnated spccimens ancl

witlr the scarrning electron micrurscope. Most features of T. torpctr^r are highly rcnriniscertt ol'1).
papillifera, narrrely the gcncral ciliary pattern. the habilat. the cortical papillae conlaining tusitirrnr
trichocysts, thc paroral membrane-like kinety a1 tlie upper right end of the oral [ield, the slructure ol'
the pharyngeal basket. and the lack of it postoral prirnordial tleld. 'lhus. Triclu;pelnta trtrpert-s is assignod
as a new gcnus, Lope=oteruria llov. geu.. to the rnicrothoracine lanrily Discotrichidae. Lope:oterutitr
dilfers fton"t Discotrichu by the sirrplc. holotrichous ciliature lacking cor.rrpound. cirri-like cilia
aggregatcs and details ol'the cortical omamerrtatiol. A refinecl classilication ol'the nricrothoraciue
nassulids is suggested. Ptrraspotlidiunr.fitscun has highlyspecializcd cilia and kinetids in the anterirrr
body portion. firrming a dikinetidal circunroral kinety. a dikinetidal perioral ciliary cor«rna. and a

conrplex dorsal brush; furthenrore. tlrc perioral dikinetids boar nernatoclesrrata. i.e. are oralizccl
somatic kinetids, possibly bccausc thc cytopharyugeal basket is weakly developed. Most of these
features are highly reminiscent o[gymnostonrc haptorids, to wlrich Paraspathidiunr is assigned as a

new lamily. Paraspathidiidae n«rv. fanr. (Acro1'risthiina (?) with apical. excavated oral openirtg
surrounded by clikineticls lbrrrirg cousl'ricuous ciliary coroua. Brossc aud circumoral dikinetids belrirtg
uniclue. highly specializccl cilia).

Kcy words: l)is<:otriclto popilli,fara; infraciliaturet l-opczotereria torpens nov. gen.. nov. comb.:
rtricrothrrracidsl Po raspotltid iunr fttrurnr: gylrt.tostomes.
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RESUMEN

La morfologfa e infraciliaturade Lopezoterenia torperts (Kahl, 1931) l)ov. gen., nov. comb. (basi6nimo:
Ti,iclrcpelma torpens Kahl, 1931), -Discotriclm papillilbra Tülfrau. 1954 y Paraspathidiunt fitscunt (Kahl.
1928) Iijeld. 1955, Ios ciliados (Protozoa, Ciliophora) intersticiales encontrados en Roscoff en la
costa atl6ntica de F-rancia, fueron estudiados tanto en vivc'r, como irrpregnados con protargol y
utilizaudo un microscopio electr6nico de barrido. I-a mayor parte de los caracteres morfol6gicos
de L. torpens son muy parecidos a los de D. papillifera y son: el patr6n general de la infraciliatura.
el häbitat. las papilas membrarlc:sas que contienen tricocistos fusiformes. la cinctia paroral en t'ortrla
de rnembrana en el extremo superior derecho de la zrlna bucal,la estructura de la canasta faringea y

la falta de una zona primordial pc.rstoral. Por esta razön. I-. torpetß es asiguado a la familia
Discotrichidae perteneciente al suborden Microth«rracina. Lope:oterenia difrere de l)iscotriclm por lt
simple ciliatura holotrichida, la cual no posee compuestcls de cilios agregados. parecidos a cirros y
por algunos detalles referentes a la ornameutacir6u cortical. Se sugicre una rectificaci(:n etr la
clasificaciörr de lcrs microthoracinos nassulidos, Pantspathidiunt.frtsatnt tiene cilios y cin6tidas
altamente especializados en el antecuerpo formalrdo una cinetia circumoral dicinetidal, una coroua
ciliar pcrioral con dicin6tidas y un cepillo dorsal corrplejo: ademäs las periorales dicindtidas
preseotan nematodesmos, es decir clue se trata de cin6tidas somäticas oralizadas. Posiblemente esto
se debe a que la calrasta citr,lfaringea se encuentra poco desarrollada. Gran parte de estos caracteres
son rnuy parecidos a los de los gyrnnostomätidos hapt6ridos, con quienes I'araspathidiunr es asignadr'r
a la nueva familia Paraspathidiidae nov. fam. (Acropistlriina (?) la cual esta cclnstituida por urt

orificio oral apical en forma de caverna rodeada de dicindtidas formand<'r una corona ciliar cons-
picua. El cepillo y las dicin6tidas circunrorales presentan unos cilios inccrnrparables y altamente
especi alizados).

Palabras clavet Discotriclm papillifera; infraciliatura: Lopezoterenia torpet» nov. geu., r.tt'rv. con'tb.:
microthoracid osi Pa raspathidfunr fi ncu nr.; gymnostorrätidos.

Introduction

It is not widely known that Kahl (L928, 1930, 1931,

1932, 1935) was the first who studied psanrmo-
biontic ciliates on a llroader scale, possibly
stimulated by the benchmark paper of Remane
(1933). Kahl assigned most of the new species he
found to corrunon freshwater or marine genera,
very likely because he often could not investigate
them in detail due to their fragility and/or rareness.
Later studies showed that most of Kahl's species
were in fact representatives of new genera
(Dragesco, 1960; Foissner, 1997; Noland, I937;
Song, 1990), The present paper provides a further
example, viz. TVichopebna lorpens, which Kahl
(1931) properly placed in the Microthoracidae
(syn.: Leptopharyngidae) but incorrectly assigred
to 'frichopel,ma (now Leptopharynx due tcr

homonymy) because he did not recognizc details
of the somatic and oral ciliary pattern. I-ikewise,
Ti,ac h e loc erc a fus c a Kahl, I 928 was late r recogri zrd
as represerltative of a rlew genus, Paraspathi.dium
(Fjeld, 195-5; Noland, 1937).

Both, 7i torpens ancl 'l'. fusc:u havc rarely been
studied with modern methods. Thus, their
systematic position remained unclear ((lorliss,
1979; Dragcsco arld l)ragesco-Kern6is, 1986). The
present investigations show that I torpens
represents a new genus within the microthoracine
Discotrichidae, and that Paraspathidium shoulcl be
assigned as a uew family to the gymlt()stome
haptorids.

Materials, Methods and Terminolory

L op e zot e re nia t o ry e ns, Dis c o t ic ha p apillift ra, trnd
Paraspathidium fuscum were fol,nd in September
1994 in the mesopsarunorl, i.e. in the upper 0-4
cm saud layer of the Atlantic coast at lloscoff,
France (W4", N48'-50'). Sampleswere collected and
treated as described by Faur6-Fremiet (1951). The
upper 0-4 cm sand layer of shallow pclols was taken
with a shovel during the tide, put into it I litre jar,

and allowed to settle for at least 24 hours. During
this time many ciliates moved upwards ancl

enriched in the upper I cm of sand. About 20 ml
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srrncl and sca-water frclm this layer were collectecl
with a large-bore (S mm) pipctte and mixed with
about 5 ml ol'a 12% MgC.Lrsolution to dctach the
ciliates. The mixture was then gently rotatecl in a

petri dish so that the sand collected in the centre
and tho detached ciliates could bc picked up with
a pipette from the clear supernatitnt.

(lultures ol Il fuscLtm wore set up in petri dishes
containing artificial sca-water and a few crushecl
wheat grains to support growth of indigenous
bacterizr and small ciliates which served as food
o rganisms. Paraspathidium fuscum grew only slowly
in such cultures and extincted after a few months.

(lc lls of 1? /ies c um w ere st udied in v i.r, o using a hi gh-
power oil immersion objective and clifferential
intcrfercncc contrast, irnd in thc scanning electron
microscope, as doscril'recl in Iirlissner (l9t)l). T'hcr

infraciliature of L. lorpens, D. papillifbra, and P
liLsc:r.tm was revealed by protargol imprcgnation
[Foissner, l99l; protocol R (Wilbert's method)],
using the Iixative clescribed by Foissner ancl
Dragesco (1996): .5 ml glutaraldehydc (25%), 5 ml
saturated, aqueous mercuric chlorido, 3 ml aqueous
osmium tetroxide (Zo/a), and I ml glacial acetic acid
arc mixed just before use. This fixativc prescrves
most mesopsammal ciliates very well, but dclcs
llot prevent contraction in contractile species.
Specimens were fixed for 10-l-5 min and washed
thrccr times in distillecl water.

(lounts ancl measurements on silvered spccimens
werc performed at a magnification of X 1,000.
In vivr.t mcrasuremonts wcre crlnductcd at
magnifications of X 4()-1,000. Although thcsc
provicle only rtlugh cstimates, it is wclrth giving such
data as spocimens usu:rlly shrir-rk in prcparations
runcl contract during fixation. Illustratirtr.rs of live
spccimcns wcre basod on video records, those of
impregratecl colls wr:rc made with a camera luci-
da. All figurcs are ori<:nted with the antcrior cnd
ol'thc organism dirocted to thc top o1 the pagc.

'lbrminolopy is according to Corliss ( 1979), Foissner
(l9ti-5), and lroissner & Iroissner (1988).

Results

Lo pez.ol e re n irr l.rov. gc n.

l)iugnosis: Iltllotrichously ciliatcd l)iscotrichidac
with distinct cortical furrows containing oiliary rows

composed ol'evenly spaced dikinetids. ( irrtex with
conical interkinetal papill:rc.

Titpe specie,s: Tächopelma torpens Kahl, 193 l.

ENmolog,: Named in honour of Prof. Dr. Ltipoz-
Ochoterena, eminent Mexicar.r protozooloqist.
Feminine gcncler accordins to articlc 3()b of thr:

ICZN.

Redescription of Lopez,oterenia torpens
(Kahl, 193f) nov. comb.

(Figs. I - 11, Table 1)

Improved diagnosis: Sizc in vlvo about 50 - 6(l x 3() -

40 prm, up to 1l:l flattenecl laterally. (brtex with
conical interkinetal papillaer and conspicurlus spincs
at margin ol'coll. 8 kineties on right side, 6 on left.
3 acloral membranellos, membranclle I smallcr
(comprising about 4 [rasal bodics) than
membranellcs 2 ancl 3 (each composcd clf threer

kincties with 3 basal hodies each) and far ahovc,

cytopharyngcal opening near lelt anterirtr cnd ol'
cell. Paroral memhrane-like kinety abovc, and lel't
of cytopharyngeal oper-ring, c()mmenccs between
adoral membranelles I and 2 and curves to uppcrr
margin of oral basket, composed ol' lbout (r

dikinctids ancl a monokinetidal tail comprising 2 -

3 b:rsal lxrdios.

Specitnens investiy4eüed and type motarial: 'l-l'ta

reclescription is l'rasod on 6 woll-imprcgnatc:d
specimens. No type material from 1,. torpens has
been mentit'lr"rcd in the literature. 'l'hus. I havc
deposited two neotypc slides with specime ns l't'orn
I{oscolf, preparecl as doscribecl, ir.r thc
Olrcrijsterreichische I-andesmusc'.urn in Linz (l.l ).
Rclevanl specimens are markecl by a black ink circk:
on the cover glass.

Redescription' Morphometric data shorvn in 'lhblo 
I

are repeated in this section only as ncredccl lor
clarity. The redcscription is based on protargol-
imprcgnated specimcns becausc I did not study livc
cells in detail.

Size of preparcd specimcns on ave:ragc 50 x 3() pLm.

Ce ll o utli ne roupd-rly scmici rcular trecausc tl l' straigh t
ventral ancl strongly convex clorsal sicle, both erncls

broaclly rounded (Figs. 1, 6, 7, 8). Nuclcar apparatus
near body centre, usually weakly stair.rc'd with
protargol, macronuclous ellipsoidal (about 2:l ),
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rticronuclc,us glol-rular (Irig. (r). l'rlrc ol' contractilo
vacuolc, cytopygcr, :rnd oxtrusomes nclt stair.rocl rvitlr
pr<ltirrgol, irt lcrast with the modil'icirtion usccl.
(lortcx c<lr.tspicuously «rrnamentccl hy two kincls ol'
procorisos, viz. up to l0 pm krng spines formiug trvo
to thrce inclistinct rows al<lng bodv maruin (l;igs.
1,3. (r, ll), ancl conical papillae arrangecl in twtl
rows hctwecn two somatic kineties each; papillac
I - 3 pm high, originate fnrm deep, septate furrow
extendingbctween ciliary rows (Figs. 4,7, 1 [). Food
vacuoles contained fi lamentous cyanol"racteria.

Ilokrtrichously ciliatccl, exccpt for centrc «rf lc[t
side, where two kinctics aro partially reducecl (Fi61.
l, 2, lJ, l(». (liliary rows ir.r clecp, crenated furrows,
larger anterior portion composr:d of ciliated
dikincticls, smaller posterior portion made of
ciliatccl monokinotids (I;igs. 1,2, -5, tt - l0). Ventral
ciliary rows (nunrbers I I - 14) almost straight,
c()rrrn.lcnce closc undcrneath adoral me:mbranelle
3, i.e. lol't ol pharyngeal opening; other kineties
extc:ncl parallel to convex clorsal body margiu, i.c.
trc incrcasingly curvcd and rathcr evonly spaced,
oxcept [or kincties -5 and (r near clorsal mzrrgir.r ol'
left side, which are more narrowly spacccl ancl
commonce prcontlly, lilrming indistinct suturc rvith
kincties 7 and li cxtending akrng dorsal margin ol'
lefl side (lrigs. l, 2,5,7 - l0).

'lhblc l. Motplrornctric rlata fiulrr LopeTolereniu lorpcnstl

()ral opening noar lintcrior lel'[ crncl ol right siclc.

I'haryrrgoaI baskc:t consl'ricttor.rs l'rercauscr krrtt] lrrrrl

irlmost circular, conlrrrcnccs subirpically neirr lclt
lxrcly margir.r ancl extcrnds dorsallv iincl postcriorlv.
where it curvcs ver-rtrally ancl antcrriorly to cncl uclrr
hirskct ope'ninr (lrigs. l, 6,7,9, l0); right hrtlt ol
baskcrt composocl oI about l0 fino rods oriqinrttirrr:
l'nlm minutc granulcs Iuncilizrtccl hirsirl bod ics
('/) I'«rrming paroral memhrrurc ( /), rrs in
I'settdt»ntit'r'othora"u; Pock ( 1914)1, lc, l't hirlf
composccl <lf very [ine fibres, lorming threc to lirur
digit:rtc procosscs (rocls '/) at pharvng«::rl opcrring;
l"raskc( lumcn with conical. linc,ly striatccl structurc
(Figs. -5,6, 9 - ll). Acloral mcmbrancllc:s lclt:tncl
111s1v6r pharyngcal opc:nin§, minute (lrigs. l, 5, t),

l0): membrztnc,llc I near itntcrior end of somrrtit'

kinotie s 5 :rnd 6, consists ol only about four lrasirl

boclics; mombrirncllcs 2 and 3 scluarc-sh:rpocl, citch
consisting oI thrce kincties with threr: l'rasal boclics

each (Figs. l, -5, 9, I()). Singlo, short, curvccl kinctv
(paroral mcrnbranc ?) above pharyngciil opr-nirt[
betwcen and right ol acloraI membrancllcs I aud

2, composed o['al'rout six dikinctids ar.rd a
mcln<lkinoticlal tail comprising two rtr thrcc ltasitl
l-rodics, assclciatccl rvith l'ine l'ibres mergint: it'tto oritl
baskct (Figs. 1, 5, 7, 9, l(».

( lharactor lc st)M st-: CV Min Max ll

[3ody, longth

I3«rdy, miximum width

Antcri«rr cnd to proximal mirrgin
tll' acftrriil mcrntrranellc 3, clistiurcc

('vtopharyngcal basket, diamcterr)

Kinetics on right side, numbor'

Kir.retics tln lel't sicl«:, number

Kinctiils in kinety l, nurnbcr

Kinc:tids ir-r kinety .5, number

Kin«:tids in kinety 14, numbcrr

49.0 .50.0 2.4 0.9

29.9 29.0 3.2 t.2

ll.q 1.1.0 l.l ().-i

7.0

ri.0

6.0

10..5

s.0

I0.8

I0.4

I1.1

0.0

0.0

22.3

19.8

20.3

45 5t l
21361
il t5 l

1.0 0.rJ 0.3

8.0 0.0 0.0

6.0 0.0 0.0

t0..5 2.3 l.(l

6ti l
886

26.3 2(r..5 5.2 2.1

t2.1 12.0 2.6 l. I

(r6
814
zl 34

|0 t'7

6

6

6

6

of ntcittr. i - aritltlnctie ttrcarr.

2) Irrclrrdiug rrrtls origirratirrg frorl paroral kirrcty-likc cilialf rot.
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Figs. 7 - ll. Lopezotcrenia torpens, somatic and oral inftaciliature after protargol impregnation. 7, E. General right and left lateral
views. Note highly ornamented cortex. Numbers denote kineties. 9. Ventrolateral view showing long, curved oral lrasket (CB). 10, 11.
Right and left anterior end showing details oforal apparatus a.nd cortical ornamentation. Arrows mark somatic dikinetids. C - cilia,
CB-rytopharyngealbasket,Kl-10-somatickineties,Ml,M2,M3-adoralmembranelles.P-corticalpapillae,PM?-paroral
menrbrane, SP - cortical spines.

Occ:un'ence and, ecologt: Lopezoterenia torpel?s is a
very rare species, having been recorded only five
times. Kahl (193 1) discovered few specimens in the
stancly mud of the Alster, a l-rrackish tributary tct

the River tilbe near I{amburg ((iermany) .Lr-ater,
Lackey and Lackey (1963, 1970) reportecl it from
sand and mud flats near Plymouth (England) and
from Lngy Buy, Newfoundland. Burkovs§ (1970)
founcl sparse numbers rirther frequently in the fine
sancl Q.25 - 0.5 mm) of the Kandalaksha Gulf,
White Sea. My population occurreci in the sandy
mlrcl of the Atlantic coast at Roscoff (France).

Discotricha papillifera Tuffraq 19 54
(Figs. LZ - 26, Thble 2)

This species has treen well described by Tuffreru
(1954), Dragesco (1965), and Wicklow and Borror
(1977), using live observation, silver nitrate
i*pregnation, and transmission eiectrott
micro§copy (Figs. 12, 16). However, protargol
impregnation (voucher slicles deposited in the
Oberösterreichische Landesmuseum in Linz)
revealed several new details, which are summariznrJ
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in the following paragraphs (terminology after
Wicklow and Borror, 1977):

l. Disc:oticha papilliferct invariably has nine kineties
on the right side (I.'igs. 17, 19,22,'tab.2). On the
left siclc, the ciliation is very sparse and most of
the kinetids are unciliated, except those of the
conspicuous frontal row (Figs. 18,26).

2. Thc dikinetids in kinety 2 aro more irregularly
arrangcd thzrn depicted by Wicklow and florror
(lL)11) and those at the ends of kineties 3 - 6 (Figs.
L5 - 11,19,21).

3. The cytopharyngcal basket is circular and, like
that of Lopezoterenia lotpens, asymmetrical, i.e. its
right half is formed by ahout eight fine rods while
thc left half consists of very fine fibrcs forming three
to I'our digitate procosses (rods ?) at the pharyngeal
opening (Figs. 17, 18, 19, 22,23,26).

4. Adoral membranolle I is smaller than the
membranelles 2 and 3, which invariably consist of
thr«:c kinctios, each comprising three basal bcldics
(Figs. 1.5, 11,22,23).

-5. Therc is a special field of l'ine, rod-shaped
extrusomes (?) at thc left margin of the central
portion r>f somatic kinety 2 (Figs. 15 , 20, 21).

'l'itblc 2. Morphomctric data from l)i.rcotritha ptpilli.fcrot1

6.'lhe extrusomes, located in conspicuous papillae,
are nail-shaped, i.e. have a distinct head, at least
after protargol impregnation (Figs. 13, 1,5,21,22,
24,2s).

Occurrence and ecologv: Although sometimes
numerous, D. p«pillifera is very likely a rare species,
llke Lopezoterenia torpens, because it has been
discovered rather recently and, since then, has been
recorded only six times. Tüffrau (1954) discovercd
grc.rt numbers of I). papillilbra in marine sand at
Pointe de Raguenös near (loncarneau, llrance.
Likcwise, Dragesco (196-5) lbund ppeat numbers
in marine sand at Port-Etienne, Mauritania
(Africa). Fenchel (1968) observed a few specimens
in the @resund, I)enmark. Wicklow aucl Rorror
(1977) and Borror ( 1980) found I). papilliJeru near
mean tidal lcvcl at Foss beaoh (Nerv Hampshire)
in the top 3 cm of sand (moan grain size ().36 mm)
in an area of high interstitial water contcrr.rt with a

salinity t-tf 30 %,o. Small el a/. (198-5) isolatod 1).

papi.llifera from I'ine coastal marino sancls of '1bm's

(lovc, Assateague lsland, Virginia (USA), and
Sudzuki (1979) reported a l)iscoticha ('/) sp. lrom
.Iapan. I fbund sparse numbers in coastal mirrinc
sands at Rclscoff (France), where it occurred
togethcr with /-. tttrpen.s and many karyorelictids.

(lharacter x SI) Sl l ('V M in Max n

l3ody, length
lklcly, maximum rvidth
Antcrior cr.rd to proximal margir.r of
lucloral membranclle 3, di stal.rc<l

Ar.rtorior end to porc of contractile
vtrcuole, distance
Mircr«rnuclcus, lcngth
Mircronuclcus, width
( ytopharyngcirl opening, diameter

Kinctics on right side, numbcr

Kineticls il kinctv l, numl"rer2)

Kincticl €troups in kinety 2, nurnber

Kinc,tids in posl-buccal kincrtv 2, numbcr

Kincrtids in panrral mcmtrrar.r«-r, number

47.8 4[r.0
35.8 3.5.0

22.4 22.0

40.3 40.0

11.4 ll.0
8.2 8..5

.5.9 -5.0

9.0 9.0

23.5 22.0

t4.2 1.5.0

.5.1 t.4 10.6

4.9 t.4 13.7

3.-s t.0 15.6

4.-s 1.3 I t.3

2.0 0.7 11.5

r .3 0..5 l 5.6

t.3 0.4 22.4

0.0 0.0 0.0

4.8 1.3 20.3

2.5 0.7 17.5

1.8 0..5 24.6

0.0 0.0 0.0

4t 56 13

29 4.5 13

n 2t) 13

31 46 t3

9 15 I
610,S
-5 9 13

t26

4

6.0

4.0

1.2

4.0

9

l6
ll

9t3
35 13

19 t3

r3

l3

of nrcan. r - arithrnetic rnr:an.

2) Ternrirrology antl kinely rrurnbcling acrorrling to Wicklorv and Borror (1977).
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lateral view ofAfrican population (from Dragesco,1965). 13. Extrusomes (cp. Fig' 15). 14. Extrusomes within cortical papillae and

empty papillac. Uslally, each papilla contains a single extrusome, rarelt two (arrows). 15. Extrusome and ciliary pattern' Arrow

mai'ks special extrusome frcld (cp. Figs. 20, 2l). 16.Infraciliature of right side of New Hampshirc population (from Wicklow and

Bo|rol 1977). 17, 18. Infraciliature of right and Ieft sidc ofRoscoffpopulation. Arrows mark unciliated kinctids. CB - cytopharyngeal

traskc!E-extrusomes,EP-poreofcontractilevacuole,FR-frontalciliaryrow,G-groove(cp.Fig.l2),KL,2-somatickineties'MA
- macronuclels, M1, M2, M3- adoral membranelles, PB2 - post-buccal kinety 2, PM - paroral membrane. Scale bar division l0 pm'
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REDESCRIP'TION OF' SOME INTERSTITIAI- CILIATES
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24 26

Figs. 19 ' 26. Discotricha papilliferit, soqratic and or:al infi:aciliaturc after pmtargol imprrgnation. 19. General right sidc view
Arrowlreads mark cirri-like cilia aggregates at posterior end of somatic kineties 3 - 6. Note also distinct "cini" in kinef 2.20,21.
Right side views showing general organizition and details fiom a lield of special extrusomes (alrowheads) Ieft of kinety 2.22,23.
Right side views showing details of somatic and oral infraciliature. Arlowhead mar*s pore of contractile vacuole. 24. FuII (i.e,
containing an extrusome) and empty cortical papillae. 25. Left side view showing cor{ical papillae each containing an extrrr,some.26.
The left side is sparcely ciliated (anowheads), except at the anterior margin. wheru a conspicuous fiontal ciliary row exteuds. Notc
cir.cularpharyngealbasket.CB-cytopharyngealbaske!E-extrusomes,FR-frontalciliaryr.oyG-gloove(cp.Fig.L2i)K1,2,4-
somalic kineties, MA - macronucleus, M1, M2, M3 - adoral membranelles, P - cortical papillae, PBL.2 - post-buccal kineties, PM -
pamral membrane.
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No cletailed ecological data are available for D.
pa.pillifera. I car.r confirm the observations of Tüffrau
(1954), Dragesco (196-5), and Fenchel (1968) that
it t'eeds on diatoms. The records from Eurasia and
Africa indicate that it is cosmopolitan.

Red escri ption of Paras p athidium fus c um
(Kahl, 1928) flield, 1955
(Figs. 27 - 64, Table 3)

Ident(icctlion: This spccies has been investigated
by several authors (Agamaliev, 1968, 1983;
Biernacka, 1963; C.zapik and .lordan, 1976;
I)ragesco, 1960, 1963; I)ragesco and Dragescc'r-
Kern6is, 1986; Field, 19-5-5; Hartwig, 1973a, 1980;
Kahl, 1930; Noland, 1937 ; Petzald, I 956). However,
most redescriptions added little, if arry, to Kahl's
rather detailed original dcscription, and none
recclgrized thc features important for a reliable
classification, as also emphasized by Dragesco and
f)rngesco-Kern6is (1986). -Ihus,I provide a comple-
te rcdescription with copious figure documentation,
which should be helpful to future revisers of the
genus in deciding about synonymy of P fuscum
Kalrl, 1928, P trichostomuia Noland, 1937, and P
ohliquum Dragesco, 1963. For the present, I agree
with Fjeld (19-5-5) that at least ll tichostomum
should be considered as a junior synonym of P.

luscum.

'lable 3. Morphometric data from Pa.ra.spalhidium fusctuttl)

Tvpe mateial; No type material from P. fLtscLtm has
been mentioned in the literature. Thus, I have

deposited four neotype slides with protargol-
impregnated cells in the Oberösterreichische
I-andesmuseum in Linz (LI). Ilelevant specimens
are marked by a black ink circle on the cover glass.

Redescription: Morphometric data shown in Täblo 3

are repeated in this section only as needed for
clarity. The redescription is based on cultured
specimens studied in live and with the scamring
electron microscope as well as on protargol ancl

silver carbonate-impregnated cells. IJowever, P

fuscttm is very difficult to stain. Thus, Itrigures 34-

36 are composites from several specimens and the
neotype slides mentioned above are only medio-
cre in quality. The best results were oblained from
heavily scluashed, unmounted specimens (Figs. 49,

50, 54, -56, -59).

Size, length:width ratio, and shape highly variable,
as alsc'r indicated by literaturc data (200--500 pm, ti-
13:l; Agamaliev, 1968, 1983; Dragesco, I 960; Fjeld,
1955; Kahl, 1928; Noland, 1937). Cultured Roscoff
specimens in t,ivo about 220-350 x 40-60 pm,
length:width ratio 4: l-9:1, on average 6.-5: I (n: I I ;

I;igs. 2l-29); contract slightly during fixation,
prepared specimens thus stouter than live cells
(length:width ratio 3.5-6:1, on average -5:1, Täb.3;
Fi gs. 39-4 l, 5 l). I n vivo very fl exible and ahout 3091,

contractile, especially in autericlr half, as alstt
obseryed by Kahl (1928) aud Biernacka (1963);

(lharacter i SDM SE C:V Min Max

Body,length
Body, maximum width
Anterior end to nuclear
apparatus, distance
Macronuclear nodule, length
Macronuclear nodule, width
Micronucleus, length
Micronucleus, width
Somatic kineties, number
Macronuclear nodules, number
Micronuclei, number

282.8 290.0 34.2

59.7 60.0 5.2

rz.t 220 33-5 29

8.6 50 70 29

t9.6 75 225 29

t6.4 19 35 2L)

8.1 9 13 29

11.1 4 6 29

13.3 3 5 29

4.7 50 60 29

0.02229
0.0 ll29

155.1

25.9
11.1

4.2
3.2
55.2
2.0
1.0

6.4

1.0

.5.6

0.8
0.2
0.1

0.1

0.-5

0.0

0.0

160.0 30.4

25.0 4.2
1 1.0 0.9
4.0 0.5

3.0 0.4

-5-5.0 2.6

2.0 0.0

1.0 0.0

1)Data based on protargol-imprtgnated and mounted. cultured specimens. Measurements in pm. CV - coclficientof variation in 7o.

M-mcdian,Max-maximum.Min-minimum,n-numbcrofindividualsinvcstigated.SD-standarddeviation.SE-standarrlerror
of mcan. x - arithmctic mean.
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Figs. 27 - 38. Paraspathidium fuscum fr.om life (27 - 34,37, 3E) and after protargol (34, 35) and silver carüonatc (36) iruplrcgnation.

27,28. IUght latcral views oftypical specimens, Scale bar division 45 pln.29. Shape variauts in latcral and ventral vicws (tedmwn

flomvideo rccords).30,33. Tiansvercc section anrl sulf'ircc view of cortex.3l. Shape of feeding cell.32. Extlusomes, length 10 pn'
34. Infraciliatlre ofrightanteriorend (contposite fi'om sevcral stains and specimens).35,36' Details ofkinetid stluctune.37.3E'

Brush cilia, length up to 25 pnr (cp. Fig. 27). B - dorsal bruslr, C - ciliun, CA - canals ofcontlactile vacuole. CB - cytopharyngeal

basket, CG - cortical granules, CK - cincunoral kinety, CV - contractile vacuole. E - extrusomes. EI - highly refractile cytoplasmic

inclusions.K-somatickineties,KD-kinetodesmalfibre,MA-tlacronucleus,MI-rnicrr»nucleus,N-neuratodesura,PC-perioral
ciliary corona, PE - pellicle, TR - tlansvelse micrctubule ribbon.
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l,igs. 39 - 43. I'aruspalhidium fusurm in the scanning elcctron nricluscope (39 - 41) and finnr lilc (42,43).39. Ventral view of typical
spccirncn. 40. .ll. Lclt latcral views of a hloatl and a slendcr specimen. 42. Antcriol hody cnd. 43. Cytoplasrnic inclusious iu

opcrring, l)C - pcrioral ciliary corona,
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Figs.44' 4E.Paraspathidiumfuscumfi'omlife (44-46) andinthescanningelech.onmicroscope (47,4E).44,4S,4E.Righttatemlaud
ventral views ofanterior body portion showing details oforal apparatus. Arrows mark inflated cilia ofcircumoral kinety.
46. Posterior body portiou showing long, fine canals (an'owheads) oüginating fr:om contr:actile vacuole and extending to mid-body,
47. Surface view in mid-body. The somatic ciliature consists of single cilia (ruonokinetids), which odginate from deep" cortical pits.
BC - brush clcft cK - circumoral kinety with inflated cilia, cv - contractile vacuole, E - extnrsone, FV - food vacuoles, MA -
macronuclear nodules, oD - oral dome, c)P - oral opening, pc - perioral ciliary comna.
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Figs. 49 - 53. Paraspathidiunr frtsaun, oml and somatic inft'aciliature after protargot impregnation (49 - 51) and in the scanning
electron micluscope (52, 53).49, 50. Ventral vicws ofanterio r body portion. 5L. (]eneral view showing macronuclear beads (arrows)
in typical sub-equatorial location. 52, 53. Veutral and lcft lateral view of antcrior body portion. A.sterisk marks excavated oral
opening. Arrow denotes transition zone of somatic dikinetids. producing conspicuous perioral ciliary corona, and somatic
monokinetids. The cilia are very regularly arranged and originafu fitm deep pits producing cross-hatched, symmetrical pattern
(Fig.53).B-dorsalbrus!,CK-circumoralkinety,E-extrusomes,OP-oralopening,PC-perioralciliarycoronacomposedof
oralized somatic dikinetids.
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Figs' 54 - 59. Paraspathidiumfuscum fromlife (58), after plotargoJ.imprcgna-tion (54, 56, 59), and.in the sc&nuing elocüon micr.oscope
(55, 57)' 54 - 57. Dorsat viewsshowing details of brush and circumoral kinety. Arrows mar.k two sLortr"a, monokinetidal kineties
underneath leftbrush row. 5E. Surface view showing cortical bolsters contaiuiug inegular granules (cp. Figs. 30, 33). 59. Infraciliatue
of left anterior body portion. p.- dorsal brush, CB - cytopharyngeal baskct, CK - circumoral kiuety, E - extrusomes, Op - oral
opening, PC - per.ioral ciliature.
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Irrrwovcr. latcr Kahl (1930) stated that l'. fttscttm
cilu c()utrirct up ttl 2/3 ttf its longth. -fhis is ntlt
Lrnlikolv hccauso loccling spcrcimens strongly
c()ntract l"rccoming urceolato (I]ig. 3l). Shapc
likewisc I ai rly variable, usually, howevcr, cylind rical
or slightly trursiform and highly reminiscent ol'
slcrnder spathicliids (cp. Kahl, 1930)l antcrior
mouth-hcaring portion m()ro or less distinctly
widcr.rocl irncl oblicluolv truncatc, 1-rosterior cnd
narrowly r«runded, latcrallv slightly flattonocl (Irigs.
27 - 29, 39 - 4l). Nuclear apparatus on averago
slightly underneath mid-body, invari ably cor-rsisti ng
of two ellipsoiclal (nbout 2: l) macrorruclear nodulcs
with a singlc micrclnucleus in between (Figs. 27,
28.44,5l; 'lab. 3). (lontractilc vacuole in posterior
t:ud, associzrtcd with many fino and anastomosing
c<lllecting canals extending to at least mid-body
(liigs. 27. 28, 46); very likely, these canals were
interpreted as satellite vacuolcs by Dragesco ( 196(),
1963). Iixtrusomes in vivo al'rout l0 x 0.5 ;Lm,
couccntratccl arour-rd pharyngeal basket ancl
scattored throughout cy'toplasm, consist of lusifclrm
1.:osterior half, which stains with protargrtl, ancl
liliform antorior portion having minute globule on
top (Figs. 28, 32, 45, 49,-50, -54, 56).'fhis particular
shape ol' the extrusomes, highly rcminiscent of
ex1'rloclecl t«rxicysts, wi]s seen in l0 specimclls :utcl
thus vcry likely represents the rcsting statc. ( brtex
about 2 pLm thick, stands out as bright liingc from
clarkly grtrnulated cytoplasm (lrigs. 27, 42, 43),
distinctly punctate by dcep ciliary pits (Irigs. 41,
-53), vcry flcxible and gelatir-rous, contains innume-
rable tiny grauules in small bolsters [rctwcen ciliary
rows (Figs. 30, 33, 43, .5lt); cortical qranulcs
illqgularly shapccl, 0. I - 2 pLm across, stain l-rluc with
mcthyl Eircen-pyrotlin but are not extrucled when
clyc is aclclc:cl . ()ells, respectively, cytoplasm
conspicuously dark at X 100 clue to countloss. highlv
rolractivo inclusions; mouth ro[i()n, mlrcronuclcritr
r.roclules, contr:rctilcr vacuole, and food vacuolcs
sland out as l-rright blisters; inclusions coklurlcss.
ellipsoiclal to roughly globular, somc possihly
lrrrllrrrved, 3 - 6 x2 - 4 pmin sizc (Irigs. 27, 30, 43).
Slowly gliding ot.r hottom ol' culture clishes ttr
s:wimrningby rotation ahout main l-rrtdy axis, usuirlly,
howevcr burrowing in and unclcr mats ol'sulphur
bircteria ingesting small ciliates (rnainly Euplote,s),
which t-rreak in pieccs when touching mouth
oponing (Fig. 3l).

Somatic cilin 8- l0 pm long, very regularly arrangcd
in bipolar and transverse I ows, originate frutm deep
corlical pits producing curious, cross-hatcltecl

RIlf)l.lSCRII''l'lON ()F' S( )NII: IN'lEItS'llTIAL ('ll.L,\TI..S il

c<rrtical pattern (l'-igs. -j4. 41, 47, -53, 59), us already
111vt6rcl b! Kahl ( l92li) and N«rlancl (lt)37). (lilia
siuglc (m<ln«lkinc.tids), exccrpt at antcrirlr encl of
kinetics, whcrc -5-l() narrowly spaced, ciliated
clikinetids occur prtlducing conspicuous perioral
ciliary corona (Irigs.34, 35,41,44,47,49, -52, -s-1,

.59, 60, 6l ). Antcrior clikineticls associated not only
with the usual se t ol' f ihrcs (short, anteriorly
clircctocl kincrtodcsmata ancl very short transverser
microtubule ribbon), but also with long
ncmatodcsma supporting cytopharynceal hasket
(Fig.36; orLiliTicd somatic kineticls, seo lirissner and
t-oissner, l9u8). Dorsal brush highly complex,
difticult to study because short ancl in dcep cleft at
dorsal anterior cnd of cell, consists of two or threc
rows oI transverscly oriented clikincticls bearing up
to 2-5 pm long curiouslv vase-shaped cilia (Figs.
27, 34, 37, 42,4-5, 50, 52, 54 - -s7, 63); left row with
morrokinetidal tail extcnding ah<lve mid-body and
bcaring l-5 - 20 ;.Lm longcilia having filiform process
(Figs. 27, 3ti). Long, vasc.-shapcd hrush cilia
accompanied by ahout -5 pLm long, rod-shapecl cilia
(Figs. 37, rr3).

( )ral apparatus in widened anterior end o[ cell. ( )ral
openine apical, elliptical, excavated (i.e. not
closc,cl), surroundcd by inconspicuous oral domc
(Figs. 28, 39, 42, 44, 45, 48, 49 - .53, 62. 64).
('ircumoral kincty at basc of oral domc, macle of
dikinetids having, like clorsal brush, about l5 pm
long, vase-shaped cilia (Irigs. 27, 34, 35, 44, 4tJ. 50,

-5-5 - 57, 60, 64). Inner wall of oral clome striated by
finc fibres forming inconspicut'lus, camprrnulate
cytopharyng«:al basket (Itigs. 27, 28, 34, 48, 62).

Oc'ctutence and. ecolog,:'I'here are about 5() records
of l! .fuscum in the litcrature, including Mexicrl
(Alaclro-[-ubel et ul., 1990) and South Amcrica
(Kirttirr. 1970), indicating that it has a rvorld-wide
distribution (for revicws, sec Agamaliov, 1983;
[)etcheva, I 992; Dragesco and [)ragesco-Kern6is,
l9u6; Hartwig, 1973a, 1974, 1980; Flartwig and
Parkcr, 1977). Some details on the ecology of P
Juscum have been roported, rnainly by Fenchel
( l9(r9) :rnd Flartwig (1973b). Fenchel (1969) founcl
a low tolerar.rce to FI,S (< 0.1 g/l) and up to 3() ind./
cmr in thc Ilelsingor Ileach (Denmark). Flartwig
(1973b), workingat Sylt (Germany), otrserved that
ll Jirsctutt prelerrcd the lentic zones aud migrated
from the 0--5 cm top sediment layer to the 5-10 cm
laycr cluring tho colcl season. 10-100 ind./100 ml
sediment wcrc common throushout the year, with
pcaks of up to 1500 cclls in September. Petz.old
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(19-56) observed P. fuscum in brackish water
(5.4o/oo) at Hiddensee, a small island at the north
coast of Germany. This agrees with data from
Biernacka (1963), who observed T fuscum atTo/oo

and 9.-5-14'C at the Polish coast. Thus, T, Juscum is
a euryhyaline halobiont.

Paraspathid.iuru fuscum fceds on algal debris,
euglenoid flagellates, and ciliates (Kahl, 1928, 1930;

prcsent data). More detailed observations were
performed by Fenchel (1968). According to this
author, P fuscum is a histophage which is quickly
attracted to small metazoans torn to pieces with
neeclles. The vacuole contents of 33 individuats
from Nivä Bay, the Helsing@r f3each, and Askij
Flarbor were investigated. In most cases they
contained material of animal origin, in one case a
bristle of the oligochaete Paranaß littoralis. Often
the vacuoles also contained material of vegetable
origin, mostly dinoflagellates, rarely diatoms, and
in sclme cases the vacuoles contained remains of
oiliates.

Discussion

Systenratic position of Lopez.oterenia lorpens and
crtmparison with related genera

Lopezoterenia torpens has three minute adoral
membranelles and a conspicuous pharyngeal bas-
ket composed of fine rods (Figs. 1, -5, 6, 9). Thus, it
belongs to the Nassophorea Small and Lynn, 1981.
Within this assemblage, L. totpens is most clclsely
related to the microthuracids, as already mentioned
by Kahl (1931), hecause it is small and strongly
flattened laterally, has a richly ornamented cortex
(liigs. 4, 7, ll), somatic monokinetids and
dikinetids (Figs. l, 2), three minute adoral
membranelles (Figs. -5, 9, l0), and a strongly curved
pharyngeal basket (Figs. 1, 6, 9). Three families
have been recognized within the Microthoracina
(Foissner, 198-5): Microthoracidae (with reduced
somatic ciliature and three prertral kincties;
extrusomes with anchor-like processes),
Pseudomicrothoracidae (holotriohously ciliatcd;
ciliary rows in deep furrows and abutting preorally;
without preoral kineties; extrusomes with anchor-
like processos), Discotrichidae (with reduced
somatic ciliature; cilia partially fuscd to cirri-likc
organellcs; without preoral kineties; extrusomes
fusiform, i.e. without anchor-like processes).
Lopezoterenic lacks preoral kineties and compound

ciliary organelles (Figs. 1, 2), indicating that it could
belong to the Pseudomicrothoracidae. However,
most other characters are highly reminiscent of
Discotricha papilliJbret, as redescribed ['ry Wicklow
and Borror (1977) and in the present paper (Figs.
12 - 26), namely the simple, fusiform trichocysts
(Kahl, 193 l; Wicklow and Rorror, 1977; l"rut see

present data, Figs. 13, 1-5 , 24), Ihe paroral
membrane-like kinety at the upper right end of the
oral field (Figs. -5, l0), the cortical papillae (Figs.
4, J, l1), the structure of the pharyngeal basket
(Figs. 5, 6, 17, 18), and the lack of a postoral pri-
mordial field typically found in Pseud.omicrothorcu
(Peck, 1974). Thus, L. torpens is very likely
more closely relatecl t<t D. papillifera than tct

Pseudomicrothorcac spp., especially because of the
highly characteristic (paroral ?) kinety at the upper
right end of the oral area (Figs. .5, 10, 17, l9) and
the specific structure of the pharyngeal basket
(Fip. -5, 6, I7, 18). Furthermore,Ltt-»thLopezcttercnict
and Discotricha inhabit mitrine sands, whereas
I'seudomi.crothorax spp. have as yet been recorded
clnly from freshwater and terrestrial habitats
(Corliss, 1958;Foissner et al., 7994).

Both, the Pseudomicrothoracidae and Discotrichidae
are monotypic (Deroux, 1994 Fc»issuer, 198-5),

i.c. contain only a singlc genus each, viz.
PseudomicrothoraxMermod, l9l4 and I )iscotichu
Tüffrau, 1954. Lopezot.erenia differs from both very
distinctly, i.e. is a solid new genus: froml)rscotichct
mainly by the simple, holotrichous ciliaturo lacking
compound, cirri-like aggregates (cp. Irigs. 1,2, 17,

18) and by details of the corticalpattern Icp. Fig. 4
and Tuffrau (1954) and Wicklow and Ilorror
(1977)l; lrom Psettdomicrothorai by thc p:rroral
membraner-like kinety at the upper right encl rtf thc
oral field (Iigs. -5, 10), the simple extrusomes (Kahl,
1931), details of the cortical pattenr [cp. l"ig. 4 and

Pcck et al. (1991)1, and by the pharyngeal basket,
which is homomorphic [macle of many iclentical
rods; Flausmann and Peck (1978)l in
Ps e ud o ruic rot h o rctx and he tero morphi c ( ri gh t half
made clf many fine rclds, left of l'ew thick processes;

Ijigs. 5. 6) in Lopezottreni«.

Classification of the Microthoracina

A refined ciassification of tho microthoracids is
pc'rssil'rle (Thble 4), using the present and litcrature
data (Augustin et a|., 1987; lioissner, 1985). lrxcept
f.or Hemicyclitm, aL least one represeutative of each

5li
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gonus hirs bccn inve stigatod with moclorn mcrth()ds.'l'hus, thcr group is u,cll-knrtwn.'l'he llcnus
' I i'o c h i I i.o 1t.; is Pc nard, 1922 has bcc rt rcr su rrccl.c d hv
AugusLin ar al. (1967) and firissr.rcr er ul. (l98lJ). It
is closclv rclalcd l<'t .\tummeridiutn. Sec (ltlrliss
(191t)) ancl Iioissncr (l9ft-5) [or diagroses ol'taxa,
synonvmy. atrd nom«:nclaturc. ()nly the
I)iscotrichidilc noed to be rcdofinod to inclucle
l,ttpezotcren ra: M icrothoracina with strrlngly
orrtarncntcrd c()rtc)x and parrlral mcmbrane-like
kinetv a( uppcr right c:nd of rtral area. ()iliary rrtws
iu crlr.rsl.licuous Iurrows [orming morc or less clistinct
prooral suturo. ( lVtopharyngcal baskct almost cir-
culirr aud hctcrromorphic, i.o. right half maclo ol'
many Iinc nrcls, lcl't ol'vcry fino fibrcs lirrming fcw
cl igitiitc pr()cosscs irt pharyngcal opcrring.
I'.xtruso mes wi t l-rtl ut anchrlr- li kc pr()ccrsse:s.

('rrrliss ( 1979) rrnd l)croux (1994) suggestccl a
slightly dil'l'orcnt classilication, uniting
I .L,ptopltun,nr ltnrJ I'.;ettclomic'rol horca in the lamily
LoptophiLrvngiclae. 'l'his is cortainly :rn artilicial
ur()upirlg uot taking accrluut thc clifi'c:rcnces ir.r tho
prcoral ciliuturcr rtnd extrusomcs.

'lhble 4. Classilication of microthomcidsr)

Suh rr"clc r I\4i croth o rlci na .lar tkormki . I 9(r7

I ranri 
I y Mi crot horad clac Wrzc§t i orariki, 1 ä7( f )

( icrre ra I )repotutnu»ns Ii'eseljus. lll.5il
I lcniq-c'liunt.Itlrrhard. 1, 62

I qt opl ruryr x Memlxl. I 914

A4icttr I r»zx I irgelnrarrn. I [i(r2

T ir x'l t i l i ops i.t I'cnard. I 922

,* an ur uritli t r n r Wonzcl. I 9(r()

Irartrily I\cuckrrrricnrthoracidac .Iar*ouriki. I 967
( ic I r us lliarzlr .tn ic' n t I nr tw lvlcnlod. I 

() 
I 4

l:rrrnri Iy I ) scotri chidac Iroi ssrror. I 98.5r)
( icnera l )i.yctticln l'ulliau. 19.54

Inlx:zrlstttitt nc'tv. Ecn. (tltis l:l.\rr)

I ) Ila scd on l.irissncr ( I 985 ). Kcy lilcra turc ( urainly conla iui ng
descliptions a nd/o r lcdescriptions of lype spccies) : Augrrstin el
ul. 11987). Corliss (19-5{i1. I)crorx (l99rl). I,'oissner (198-5).
Iioissnerr,/ a/. ( l98ll. 199,t). l,citner and I,oissncr (1997). Njine
(1979). I'cck (197.1). l'relle (196E).'Ibfli'au (195.11. Wcnzcl
( I 953). Wickkrw a nd Ilorror ( 1977).

21 I.-i lst rncrrtioned. but not di scussccl. in Wze§niowski ( I 1166 ).

3) l.'irst mcntiorred (nanrc only). but not diagnoscd. by
.fankowski ( 1975). ltcccnl.ly crrcctcd as it trew fanrily by l)ernun
(199.1). without refcrcncc to .Jankowski (1975) and Foissner
(l9ll5). Ilowcveri Iioissncr (l9tl5) was the lir.st rvho provided
an apprupriate rliagnosis and slroultl tlrus plnhably rrtdilcd
with this Ianrily.

Systenratic position of P«rosputhidiunt. irttrrl

characterization of the firmily Paraspathidiitlae
nov. I'anr.

Para.spalhkliltm hi.s il c()mplc)x ckrrsal brush (l:igs.
27,34,.54 - 57) ancl oraliz.c)cl somatic kincticls (l'ius.
3-5, 36). lbth fcitture.s arc tvpiciillv Iouncl in
gymnostome haptorids (lirissncr, l9li4, I91i7, I99(r;
lioissner aud lioissner, l9lJ8). I;urthcr. minor
characters supprlrting this:rssignmcnt arc thc shorl
trartsvers«: microtuhulc ril-rl-rons (Fig. 36: cp.
Williams et uL., l9lil), thc toxicysts (l;igs. 32, -15,

50), thc smlrll hut numc:rous cortic:rl lfanulcs (l:igs.
30, 33, 43, -5lJ), and (hc grc)at ove r:rll similaritv with
spathicliid [rymnostomcs (l;igs. 27,28,41, .l-l).'l hus.

Pura.spathidi.um very likelv I-rolongs to thc:

eymnost()mc haptrlrids, as first su&§stccl bv Nolrrncl
(1937). A rclationship with tnrchcl«rccrcids. rrs

propt'rscrd by Kahl (192,S, 193()), can bc clciinitcly
excluded hocausc trrrchclocercids havc a glrrhrous
stripo l-:ordorod hy a highly spcci[ic bristlc, kirrctv
(lroissner and I)r:rgosco, [996).
'l'hc:rc irrc, howc)vor, somc Ic:aturos rvhich irlc:

rerniuiscollt of thcr prostomaticls. r:spoc:iallv thc
complcx couLractilc vacu()le and the clikineticlirl
pcrioral ciliarv cororla (lrigs. 2tt, 34; cp. Ilillcr
1993a, b). Ilowcvc,r, a highly ovolved c()ntractilcr
vacu()le apparatus is l'ound irlso in vari()r.ls

Simnostomos, e .9. LoxophyllLtnt (litissncr e/ «/.,
199.5), and dikinotids at the antorior cnd ol' thc
somirtic kirre tics occur, c.g. in Lac'n,mcu'ia (Iioissncr'
et ul., 1995).

Wi t hi n thc grymno st ome s, I )u rus p «t h i tl i Lr m matchc) s

tho Acnlpisthiina as chariictorizecl bv l"ilissncr lrncl

Hoissucr ( l9liti): "( lytostomc apicirl, rorrncl or ovirl:
nctr1a[odesn.ral l'runcllos ()ri[iurrtc f rom tvl.licrrl
haptoricl or:rl clikinctids ancl from ciliatecl oralizccl
somatic morlokilletids. I )rlrsal brush consists ol trvrr

or thrcc kinoties". I Iowovor, tl'rc gcnoral appoariluco
o I I'cu'tLl p «l hi cl ium is morc similar to t hc Spirt hid i iclrr

tl.tün thc Acropisthiinrr. l'ossibly, thc spccilic
charactcr combinati«rn ol' thcr Acropisl.hiina cvolvc:cl

in sc.vcral ovolutionary lincs ol (ltc [ymnostomcs.
Thus, a clcfinito intraclass assigunrolrt ()l'
P«raspathi.dium requires ontogenctic iincl
transmission electrrln microscopic sl.udics.

(lertirinly, l'ara,r'pulhitl ittm has rr unic1 uc
comllin,rlion ol' chlrnrclcrs. wlrrrrrrrlint scplrrlrtiort
at familial lr:vel. I charactcrize thc I)arasprrthicliicllrc
nov. fam. :rs follows: Acropisthiina ('/) with
excavirted oral opcuinr ancl dikinc:tidal poriorirl
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cilitrture. [Jrush tw<l or three-rowed, consists of
highly specializcd, vase-shaped cilia. .lankowski
mentioned a family Paraspathidiidac alrcady in
1975. Ilowever, h«: provided the name only, i.e. did
no1 charactcrir.a il. -l'hus, it is a nomen nudum.
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