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SUMMARY

A ncrv hy1'rotrichous cilirrtc, Brtktrcllo pLtntpintu'iLt nov. spcc., cokrnizing vinclcrrf rurcl prcrrr-trcc
littcr, is ilcscribcd. Bokuclla pLltltpinLtt'ilt cliffcrs fronr thc othcr s;-rccics of thc gcnus by hrrr,ing
clistinct ros,s of ycllou,ish corticll sranulcs. Scvcrrl nrorgrhogcr.rctic cliftcrcnccs scpru'rltc
Bokualla ptrrtpirttn'itr fr<'»r-n BLtkuclltr eddpltorri ancl othcr conscncrs! cspccirrlly in thrrt thc
tr:lnsvcrsc cirri ckr not participrrtc in thc firrnrrrtion of thc oral prirlorcliunr. Thc t1'pe populrrtion
of l'scrrdotrrost))ld cristLltLt u'rrs rcinvcstiglrtcci. T\\,o frorrtotcrnrinrrl cirri arc rccognizablc in
clivicling s1'rccinrcns inclicating thrrt this gcnus is valicl, i.c. cliffi'rcrrt fronr Uro-s/-.\r/rr, ri'hich ,,'crr,

lil<cly lacl<s such cirri. Thc urostylinc hypotrichs rrrc rccognizccl rrs rr n.ronophylctic trrron lrv tu'o
aponrorphics, viz. thc nri,-lvcntrel cirri rurcl thc plrtill or cornplctc rc«rrgrrnizrrtion of thc protcr's
rtclorrrl z<>nc of nrcnrbmncllcs during ccll division. Phylogcnl'rtncl o,olution u,ithin thc urostvlids
rrrc n.ruch lcss clc,rr since chrrrrrctcr str.ltcs (lponrorphics, plcsiornorphics, c()nvcrscncics) il[c
uncertr.liu,rnrl nrorplrogenctic rlatrr are still too sprrrsc or irtrtccuratc. This is crcnrpliiicd on rr

sclcctcrl sct of gcncr,r using Hcnnig's phylogcnctic nrcthocl.

Introduction

Spccics r>f the urostylinc hypotrich Bdkuella have been
f«xrnd ir.r rrrtrine, lin.rr-retic irncl terrcstriirl biot«rpcs !9]. In
this paper we describe the rnorphology :rnd nrorphogenesis
of rr ncw spccics of this gcllus occllrring ir-r thc uppem.lost
layer of clecor-r.rposir.rg lenves. Another species of this
extreme biotope hrrs been describecl earlier L7]. The
invcstigrrtions on B. ltantpinaria ancl literature clrrta rrre
rused to evilhlilte recent clirssificatior.rs of urostylinc hypo-
trichs.

Material and Methods

Ilttkuclltt plunpitt(trilt u,,ts collcctccl on Dcccnrbcr l-5th 1990
ancl on March l5th 199 I fronr fellcn lcevcs of non-grrrftccl vincs
ancl fronr 1r pcirr-trcc grown on ccofarnrccl lancl.

t)e.\ 2 17 .i9 l 9 2l O02lt 0+60!i..i.5(y0

The t«rp lc,rf of rrt lcast .3 laycrs of clrv lcavcs u,rrs trrl<cn. Scvcrrrl
such lcrrvcs \\,crc put in rr pctri clish ancl rt rrrty culturc rrccorcling t<r

Foissncr'lti lu,.rs sct up. Thc run off fronr thc rrru,culturc u'rrs
ceuti<>usly ccntrifugccl and put into rr srnall pctri dish ct,rrrrrirrrnS
krcel spring *,:rtcr rurcl r crushccl rr'hcat grein lo sr.rpport gron,th <tf

incligcnous brrctcria ancl srnell cilietcs s'hich scrvccl ,rs f«rocl

rrrgrrrrisn.rs. ßtkucllt ltrtrrtlrlr,rri r cliviilctl rcrrrlili, in this culturc for
sornc u,cclis. Bociy shrrpcs oi livinil spccinrcns u'crc clr:tu'n fr«rnr
sliclcs rr,ithout covcrslip. I)ctrrils rvcrc stucliccl on slightly to
hcrrvily sclueczcd indiviclurrls using ;rn oil ttntncrsiou olriectivc.
Thc infrrrcilirturc \\,rls ro,crrlccl by Foissncr's l l0l protrtrgol
protocol. [)rrr§,ings u,crc nrrrclc §,ith thc hclp oi il cilnrL |il
Iu cicla.

To nrrkc plrin thc clungcs cluring nrorphogerrcticel processcs,
old (prrcntal) cirri rrrc clcpictccl bl,contour, u'hcrcrts neu cilri .tre
shaclccl blacli.

Tcrnrirrolog,v is rrccorrlirtg «r I I9I. Strrtistical proccclurcs follou'
rttt'tho,ls tL'selilrctl irt |-].

r.c) l99l hr (iustrv Fiseher Vcrl,rg, Stuttgrrt



Results

Dcscri1tti<ttr of Btrkucl\tr ltdnrltintrritt fiou. spec.
(Figs. l-.!, Tablc 1)

Dirrgnosis: Size iu vivo 90-180 x 25-50 ;,rm. Distinct
rows of ycllou,ish cortical gr:rnulcs. 31 ackrral mcmbra-
nelles, -l buccrrl cirri, 6 frorrtoternriurrl cirri, 9 prrirs of
nriclveutral cirri, 3 ventral rows,4 trilusverse cirri and 100
r-r-racr«>nuclcar scgmcnts on rlvcrrlgc. Postcrion-r-r«rst vcntral
row ad j;.rcent to right trrrnsverse cirrus. Trrrnsverse cirri not
irtvt,lvecl in stonrrttogettcsis.

Derivrrtio r.r<ltninis : "patlpinus " (lat. ), vinelt'lf.

Typc loc:rtion: Litter of vinclcavcs in the village Schrijt-
terr, Styrirr, Austri:r (E 15'49', N 46'47', alt. 320 m).

Classification of Urostylinc Hypotrichs 46 I

Type specir.r.rer.rs: A hokrtypc :rucl a paratypc of Bdkuelld
pttntpinttritt irs 2 slic'les of protargol iurpreenrrted cells have
beerr depositcd in thc collection of microscope slides of the
Oberösterreichische Landesrruscuur iu Liuz.

Descriptiorr (scc Tablc 1 for aclclitional morphonretric
data): Long-elliptical, right body r.nirrgin straight to slight-
ly concavc, lcft mr>re or less couvex. Both ends slightly
nirr«rwed and broaclly ri>undccl (Fig. I ). Dorso-ventrrrlly
flirttened 2-3: I (FiS.5); highly flexiblc. Mrrcrortuclcar
scgmcuts ellipsoicl, in vivo rrbout 4-(r x 3-4 pm. -3-7
ellipsoid microuuclci, 1 to 2 usually near proxirnrrl encl of
ador:rl zone of nrembranelles (Fig. -3). C«»rtractilc vacur>lc
«lr.r left borclcr above n.ricl-bocly, with incc»rspicLrous col-
lecting ciurirls. Distinct rows of cortical granules within
and bctrn,een cirral ar.rd dorsal cilirrry rows, recognizable in
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462 . P. Eigncr anci \ü/. Foissrrer

vivo i1t a magnification of x 100; granules yellowish,
cllipsoid, :rbout 1.5-2 x 1-1.5 pm, impregnate with
protargol (Fig. a). Cytoplasm browrrish at low magnifica-
tior.r, conturins m:rny large (up to 35 prn) food vacuoles in
well-nourishcd specimens. Feeds on sn-rall ciliates, hetero-
trophic flagellates irnd fur-rgal spores. Movement rather
slow.

Buccal field large and deep, brightly shining. Adoral
zone of rnembranelles 30-40% of body ler-rgth. Paroral
rnembrane conspicr.rous, anterior portiolr curved, com-
posed of at least 3 rows of basal bodies. Endoral membrane
crosses buccal cavity near dorsal ir-rner surface of cell
because of very deep buccal cavity; straight in anterior,
curved in posterior portion, crosses or parallels paroral
membrane deperrding on position of cell (Figs. 2,4).Both
membranes ternrinate at same level r.rear proxirnal portion

of adoral zone of membrane lles. Pharyngeal fibres corrspic-
tuous, form curtain-like stnlctule :rlot'tg cntire paroral
membrane. Cilia of adoral lorre of n.rembrar.relles in vivo
70 pm, transverse cirri 16 [u'n, other cirri 10-12 pm.
Marginal rows almost cor.rfluer.rt posteriolly, upper por-
tion of right row extends outo dorsal side cclmnrencing
with 2 dorsal bristles. Frolltotcrminal cirri form distinct
row at anterior right n.rargir.r. Midventral row short,
usuirlly tennir-rating at level of irdorirl zone of r.ner.nbra-

nelles. Distinctior.r betwccn miclventral row and lst ventrirl
row may be difficult in large cells. 3 cnlargcd fror-rtal cirri,
right frontal cirrus at r.rnterior end of sl.rort fror.rtal row.
Ventral rows extend more or less obliquely, lrrst row
adj:rcent to right transverse cirrus (Fig.2). Dorsal cilia
s.hort, arranged in 3 rows :rlmost as lor.rg as cell; rro candal
cirri (Fig. 3).
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stagcs; F'ig.7 is rrn cnlargccl clctail fronr Fig.6. Scalc bar division : l0 pm.
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Trbf c l. Morphonrctric chrractcrization of Bakuella pdtltl)in(triLt

Charactcrl Min Max

Bocly, lcngth
Bocly, u,icith
Aclorrrl zonc of menrbrancllcs, lcngtlr
Aclorrrl nrcnr[.lr'lrrrcllcs, nunrbcr
Ft<ltrtr>tcrnrinrrl cirri, nunrbcr
Buccrrl cirri, nnnrbcr
Miclvcntrel 11y11,, r'rnrrlrcr of prirs of cirri
I-rortt;tl rou. rrrrrrrlrt'r' ol eirri
Vcntral r<lrvs. r.rurlbcr
Trrursvcrsc cirri, nr.rnrber
I{ight nrarginll rou', rrunrbcr of cirri
Lcft rrarginrrl rorv, nunrbcr of cirri
I)orsal kinctics, nunrbcr
M:.rcron uclcrrr scgnrcnt, lcngth
M:.rcron ttclcrrr scgnrcnt, \\,idth
Micronuclcus, lrrrgcst clirnrctcr
Fit'st vcntrrrl rou,, nunrbcr of cirri
Sccotrcl vctrtt',rl rou,, nunrbcr of cirri
Thircl vcntral rou,, nunrbcr of cirri
Fourth vcntrrrl rr>u,. nunrbcr of cirri
Fifth vcntral rou,, nunrbcr of cirri
Sirth vcntral r<xv, nunrbcr of cirri

113.2
36.1
41.1
31 .0
5.8
4.9
9.2
2.6
3.5
3.8

39.7
39.5
3.0
5.5
2.3
2.4
9.1
9.6
9.6
7.1
8.7

13.0

114.0
36.0
42.0
31.0
6.0
5.0
9.0
2.0
3.0
4.0

41.0
42.0
3.0
6.2
2.5
2.5
9.0
9.0
9.0
7.0
9.0

13.0

14.3
5.4
5.5
3.6
1.0
0.8
't.6
0.6
1.0
u./
6.3
5.6
0.0
1.6
0.4
0.2
2.2
-)-L

2.3
1.2
3.4
0.0

t2.6
t-t.0
13.4
1r.6
17.2
t6.o
17.7
25.4
29.9
I9.5
15.9
t4.2
0.0
0.3
0.2
0.1

24.0
33.0
24.2
25.5
38.9
0.0

84.0
28.0
30.0
22.0
5.0
3.0
6.0
2.0
2.0
2.0

23.0
24.0
3.0
2.5
1.2
2.0
4.0
4.0
5.0
5.0
4.0

t3.0

141.0 2.5

48.0 2.t
57.0 2.t
39.0 25

8.0 25
6.4 25

I -i.0 ).5
4.0 25
6.0 25
5.0 )_5

5 1.0 25
47.0 25
3.0 25
7.4 25
2.5 25
2.5 25
14.0 25
17.0 25
16.0 2t
lt.o ll
tz.o 4
13.0 r

si zc.

front:tl nru,. IJC: buccrrl rou,, El\4: cnclorrl mcnrbrrurc, P§{ : parorrrl n.rcnrbrrnc. Scalc lrar clivision : l0 Fnr.
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464 . P. Eigncr rrncl \V. Foissncr

Diuisiontrl Morlthogcnc-sls (Figs. 6-15)

Tl.re nuclcar apprlrrtLls ancl the nrarginal rorvs cliviclc ir.r

the usual rvay (Fig. l3). The clorsal infrrtcilirrttrrc clevelops
rrccr>rcling to type I I I I ]. No crrtrclrrl cirri rrre f«trrt.rccl

(Fig. l-5). Tl.rcsc processes rlrc thus not furthcr cot.utnetrted.
St:rge I (Figs. 6-tl): Stolttrttogcllcsis cotttrlettccs u,ith

the formrrtion of smrr[[ groups of basrrl boclics close to thc
posteri<lrr.nr>sr cirri of thc vcntrrll rorvs. The trrrttsve rse cirri
ancl the rrcl jirccut (postcri«rrmost) ve'nttrrl rou, clo ttot
orgrrnizc prinrorclirr. All p:rrerrtrtl cirri, cvcn those rvith
l'rrinr«rrrlil ncrtrhy, il[]PCrlr ilrt'lct.

Stage 2 (Fig. 9): By prolifcration of blsrrl boclies thc
primorclirrl fields join, bLrt ltcver cxtettcl ttt the trrlt.tsvcrsc
cirri, which are thus not involvecl in the f<lrmrrtion of the
oral prirrordium. The clistal ha[f of the e ndoral urcurbr:rtre
proliferates an elliptical fielcl of brrsrrI boclics alons its lcft
side. Thc pl.raryugerrl fibrcs are rcs«rrbccl graclually (Figs.

e-r 3).

Figs. l2-1.3. Middlc tror;rhogcnctic stegcs of ßalttralld
enclor,r] nrcnrbrrrnc, P\{ : plrror:rl tttcrttbrrrttc. Sc:rlc bar

Stagc.3 (Fig. 10): The antcrior crrcl oi thc oral prin.ror-
cliu m bifu rcates rrucl rrclorrrl nrcm brrrrrcl lcs cl if fcrcn ti.rtc' i n

thc left f«rrk. Thc rrnlagc to thc lcft of thc cttclorrrl
rlembrrure hrrs clcvelopecl to rr sttbstrtntirtI field of basal

boclic's. Thc paroraI r't'tcttrbrrruc clisintcgrrtcs. T[rc btrccll
cirri ciisorglnize conrplctcly rrncl f«rrm l lorrg stre rrk tlf brtsal

lrodics. Thc 3rc] rrncl 4rh cirrtts of the frontrtl rou'cliss«tlvc
,rncl fon.r.r short strcrrks (Fig. 10, rrrrtlu'hcacls). Sornc of thc
lcft cirri clf thc nridventrrrl ro\\, colnrlcltcc to prolifcrrtte
brisrrl boclies.

Strrge 4 (Fig. ll): Thc fttrtttrtti«rtt of eclorrrl ttrctllbrrl-
ruclles u,ithin thc orrrl prinr«rrcliunr ;lroccccls p'rosterirrcl. A
bifurcirtecl strcal( orsrllrizcs to thc right tlf thc clevelo;lirtg
rrclor,rl zone. Its lcft f<lrk gclte rrttes thc trnclulatirts tttctll-
brarres;.rncl the left frontal cirrtrs (:inlrtge' I ttf thc tt1'listhc;

cp. Fig. l2); thc right fork orgrrnizcs thc btrccrrl cirri ancl

the miclclle fr«rntrrl cirrtrs (tnlage 2 of thc opisthc). The
rurtcrior helf of the p,rrcntal cncloral ttrc-urbrrtttc is rcs«rrbccl

pLtiltpitLtriLt: rrrro§,hcrtcls in Fig. 1.3 nlrrk enlrrrgccl trllllsVCrsr: cirri' EN4 :
clivision : l0 trnr.
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or incorporirted in rhe anirrchic ficld described irbove; the
field elongates to the proxiurrrl portion of adoral zoue of
rurembrar.rellcs. The parorirl mcmbratre hirs bccome a lot.tg,
distinct streak «rf atrarchic basal bodies (anlage 1 for the
undulating membri'rne ancl the left frontal cirrus of thc
proter). The strcaks fonr.red by the buccirl cirri rlnd the
posterior cirri of the fror.rtal row lengthcrr (anlage 2 for the
bnccirl cirri aucl the nriddle froutal cirrus and artlage 3 for
tl-rc frontal row :rnd the right froutal cirrtts of thc proter,
respcctively). Obliquc strerrks develop frttn-r disirggregatcd
left cirri «rf the n.ridventrul Iow (ar.rlrgen 4-n ft>r midventral,
frontoterr.nirrrrl rrnd veutr:rl rows aucl trillrsverse cirri of the
proter).

Stage 5 (Fig. 12): Tl.re anl:rgc for the ur-rdulatitrg trterl-
br:rncs is a large strc:lk of anarchic basal bodies in both
dirughter cclls; it is forkecl at the anteric)r end where the left
frontirl cirrus is generirtcd. The proxin.r:rl portion of thc
parentrrl adrlr:rl zoue of meurbrauelles irr.rd thc endorirl

Classificrrtion of Urostylirrc Hypotrichs 46.5

nrembraue dissolvc and form rr l:trge fielcl of scatterecl basrtl
bodies. About 10 front«>-veutral irnlagen rrre recoguizrtble
in cither filial prodLrct; very likely, tl.resc clevelop fr«rm (ttr
at leirst in contact with) the left cirri of the r.r.riclverltrrtl row
(proter) ancl frour tl.re vcutrrrl cirri (opistlte).

Srage 6 (Fig. 13): The anlage for thc uttclttlatirrg nre nr-

braues splits in both proter ancl opisthe, giving rise to the
paroral ru.rd cndoral Inet.nbrarte. Tl.rc proxirrtrrl urcurbrl-
irellcs of the pirrctrt:rl rrdorrrI zolte rtre reorgattizccl fror-n thc
irnarchic fie ld of basal boclies ltlcatccl bcnt ecn thc' prtrorrtl
membrane ancl the proxiu:rl portion of tlte luembrancllrrr
zor.re. Cirri orgauize within the strerrks in both cltughtcrs;
the cirrus at the posterit>r eucl of tl.rc )--5 leftrt.r«tst rtnlrrgen is

slightly enlargecl and sep,rrrrtcs to foru thc trrlllsverse cin':rl
row (Fig. 13, irrrowl.rerrds).

Stage 7 (Fig. 14): Endoral rrtrcl ;l,rrorrrl ttret.ubr,tttc rtre

separate and their posteri()r porti()tts rtrc crossccl. Thc
ri§htmost ventral ron, splits in both filiirl proclucts: the
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466 . P. Eigncr ar.rd W. Foissner

anterior portion migrates anteriad becoming the frontoter-
nrirral row, the posterior portion is immobile, remaining
attached to thc right transverse cirrus (Fig. 14, dotted
lines). The seqLrence of splitting ar-rd migration is clearly
recognizr.rble in Figs. 1.2, 13,74.

Stagc 8 (Fig. 15): Cytokinesis commences and cirri
arrauge in the species-specific pattern. Those parental cirri
which did not participate in the formation of primordia are
resorbed gradLrally; some even remain in post-dividers.

Reorgttnization (Physiolctgical Regeneration)

Processes in reorganizers are very much like those in
dividers (Figs. 16-18). A complete sequence, however, has
not been observed. From tl.re data available it appears that,
like in cell division, only the proximal portion of the adoral
zone is reorgar-rizcd; cp. [15].

Discussion

Comparison with Related Sytecies

Bakuella ltampinaria is different from all species
revicwed ir-r Sorrg, Wilbert and Berger [19] by having
clistinct cortical granules. The infraciliature is very similar

to that of B. edaphoni 119) which differs prim:rrily in the
number of frontoterminal (2-5) and transverse (6-10)
cirri and in some n.rorphogenetic char:rcters (see below).
The second species reported from soil, B. pulchra (Buit-
kamp) Song, §Tilbert and Berger, lacks n.riclvcr-rtral cirri and
therefore belongs to irnother ger.rus. Tl.re species reported
from lin-rnetic and marine biotopes also lack cortical
granules (see [19] for detailed data): B. agamalieui Borror
and §Ticklow (pclsteriorrnost verrtral row distinctly sepa-
rate from transverse cirri, ventral rows very short);
B. crendtLt Agarnaliev and Alekperov (2 macronuclear
segments); B. imbricqta Alekperov (pclsteriorrnost ventral
row distinctly separate from right transverse cirrus, 5-9
transverse cirri); B. kreuzkamltii ar.rd B. wolibonensis
Mihailowitsch and \X/ilbert (2 frontoterminal cirri, ventral
rows very short); B. marina Agamaliev and Alekperov ( 10
transverse cirri, 10 ventral rows; 5-11 transverse cirri,
3-4 dorsal kirreties, body length 230-3 l0 ptrn, irccordir.rg
to §Tilbert); B. salindrittnz Mihailowitsch and Wilbert
(22-38 pairs of midventral cirrr, ) frolttoterminirl cirri,
13-21 ventral rows,7-12 trar.rsverse cirri).

Morphogenesis

Morphogenetic data are available for three Bttkuellrt
species 1I,16,19). The most detailed accounts are those on
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lJ. sdlinLrritrm ll6l rrncl those ot't B. ctltrltlnni ll9l. Otrr
results largely confirnr thosc of Song ct al. l l9l, who rrls«l

rectifiecl sourc misintcl'pretatiotts in othcr sttldies [1, 16].

Givcn orrr clat:r, thc morphoect'tcsis of ß. ptttttltinaria
cliffers in tnr<r it.t.tportr'ttrt dctails ftort.r that of B. sdlindrirnt
and B. e clLtltltoni:Thc trarrsversc cirri of ll. pdntpittario re
r.urt involvccl in the f«rrrration «rf thc ttrrrl prinrttrdittrtr tlr tlf
cirrirl strerrks, rrucl thc c<lt.tspictttttts rru:rrchic field recogniz-
rrble to the le ft <lf the cnd«rraI utetttbratrc, particiP.lting i11

thc reorsanization of the proxitnal portiotl ttf the rrcltlr:rl
z«urc of nren.r[rrrrnelles, is apprrrer.rtly abser.rt or it.tct'rt.tspic-

trotrs it'r B. eddlthoni; alth«rugl.r it is similar to thrlt f«>urld in
ß. srtlintrrirrn l I l6l. Fulthenrcrrc, Song et al. f l9l stlggcst
tlrrrt the frot.ttotcrttritrrrl cirri of B. ctloltboni «rrigitrate fr«lm
a very sl.rort streak bctween thc 7 rightm<tst rrnlrtgetl. Ottr
datr shon c«rnvincingly thrrt thc frot.tt«tte rt't.tit.trtl r<ln'

cievckrps by splitting of thc rightmost r.tttlrrge. This is in
:rccordrrncc with thc t>lrservr.tti«ttrs on B. salinLrriunr 116l.
Song et al. [19] tl.rus very likcly ntisintcr:preted thcir
cl rr ta.

Rceudlttdtiort oi the Cltrssificatiort of Urostyline
Hyltotrichs

The rcceut clrrssific:rtior.rs of the ttr«tstylids rrrc at least
pertially basecl on t.uorphogeuctic chrrractcrs arld have
äxtensively discussecl eirrIicr eff«rrts atld tlomct.tcllttll ill
ptobler.ns I5, 6, 12, 13, 20, 23,241. Thc t't'tost reccl'tt r.ttrd

cletailed revision proposes the following relationships

I5l,
Suborder Urostylina Jartkowski, 1979
Supcrfanrily Urostyloidea Btitschli, I U89
Fanrily Urostylidrrc llütschli, I 889
Subfanrily Urostylinae tlütschli, I889
Subfamily Holostichinrrc Faut'<i-Frcrniet, I 961

Trtrlc 2. N4orph<>nrctric chrtrrrctctizrttittn <>f I'sarrdr>rrrost\tlLl cfistdtLl

Classificetion of Urostl'lirrc H1'potrichs 4(r7

Farrily Pscud<lkcrttt.tol.rsicl:re Bttrror alrcl Wickl<lu', I 9u.l
Subfamily Pseudoke ronopsiuac lJorror rtrtcl \Wicklou',

198-l
Subfrrmily Thigmokcrot.topsitrrre Wicklor'r', I 98 I

Superfamily Psettclottrostylttiderl Jan l<ou'ski, I 9 79
Family Pseuclour«rstyliclae Jrtrtkorvski, I 979

§7e rrgree rvith urost of thc' rtbttve citccl rlttth«lrs thirt uro-
styline hypotrichs shouIcl be restrictccl to trlxr.t. hrrvirlg
rridvcntr,rl cirri. This chrrrrrctcr defincs the trlostylicls ls rr

mouophyletic assetlblirgc' rrttcl sets tlrcnt off clcrllly from,
e.g. tlie'oxytlichicls, spir..rfilids .rntl l<rrhl iclli.ls. Ttrffrrrtr

[2I], howevcr, stiII m:rintains the strborclcr Stichotrichinrr
F:ru16-Fre miet including hypotrichs u,ith ar.rcl n'ithottt
r-niclver.rtral cirri. A secottcl, possibll' lc'ss inrportllt, rrpo-

mrlrphy is thc proter's aclor,rl zone'of trlcll[rrrltle llcs u'hich
is pirtially (e.g. ts&rrclla, this prrpcr') «rr conrplctclv (c.g.

l'setrdokcrotropsis l24l) rcttovcd citrring rnorphosctle sit itl
rrll "miclventral hypotrichs".

Phylogeuy an c] evoltrtitttr u,ith in tht' tr rost,vl icls rlre ll ttcl.t

lcss cleai. '§fle coulcl not fincl a rclirrble syn,rpotlorphy for
either the Urostylidlc or thc Psettclokcrorttli-rsicl:re (in thc
scnse «rf 16, 2I]), inclicrrting nrisclrrssificrltitln rlncl inrrppro-
priatc drrtir. This is sr.rrprisitrg artcl frtrstrrlting ctlrlsiclcrirlg-
ihat rr lot of uri>rph<ltlrpcs rrre u,ell invcstigatecl. In s;rite tlf
tl-ris, rvc includc a schct'tte <lf rrrgttll-tct-ttrrtitltr ctttltrtillirlg
sorrc iderrs which ruight stintttlntc cliscttssiotr (Fig. l9).
Only rr few chicf featLlrcs rvilI bc clisctrssccl sirrcc the schetlre

is self-explanr.ttory :rnd very telttetivc; ftrrthc'rnlore, orlll'
sucl.r morphotypes h:tve bccn incltrclecl u'hich nright be

rcpresent,itive of highcr categories (f.rnrily, sLrpcrflnrilv
...).

Wickkrrv [23] ancl [Jorror rutcl §(icklou' l6] crllphrrsize
the diffcrent origin of thc ntargirtal cirri in Urttstt'lrr (u'ithirr

iirri arise f«rrn a comnrorl prinrorclitrnr [4]). Although

Cheractcrl t\4in MrrrSL)

lircly, lcngth
[]ocl,v, u'iclth
l)istance fronr 1-rostcriot'rrrost trltttsvcl'sc
cirrus to postcl'ior cncl of b«rcly

[)istrrncc fron.t rttrtcrior ertd «rf bttclv
to 1-rostcrior enrl <lf nriclvcntrill t'o§'
Acl<>r:rl zonc of lnctlbt,rrrcllcs, lcngth
Milcronucler.u' scgrncnt, lcn gth
Mrlcr'on r-lclcrl r scllnrcut, \vidth
Micronuclcus, largcst tlianrctcr
N4lrcronuclclrr scljnrcrrt, rtutulrcr
AcLrral nrcntbr-anellcs, rrtttttbcr
Ilight nrich e ntrrrl t'or', trtttrtbcr tti cirri
[-cft nridvcnrrrl ros,, trurlber' <>f cirrr
Frontoterntinrrl cirt'i, ttuntltcr
lJuccrrl cirri, ttutnbcr
Tr:tttsvcrsc cirri, trurtrlrcr
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this is certrrinly a significant cliffcrerrce, we consider it :1s

family charrrcter only since it is r'rn rrporrorphy of a single
gcnus. Like \ü7ickl«rw 

f 231, we suggesr spliming rl.re urosry-
Iicls into two r.r.rajor groups using, howevcr', the prc's-
encc/rrbsence of the highly clistinct frontt>terrrir.ral (migra-
tory) cirri rts rr nrrrjor chirrrrcter (Fig. l9). "Midventral
hypotrichs" with fror.rt«ttcrminrtl cirri are ur.ritccl in rrr.r

Pseudourostgfa

\

unrauked taxon "holostichicls" irnd such withour nrisra-
tory cirri in ir likewise unl:ankecl tr.rxon "urostylids".

Urostyla 'and Austrttlothrix '.tre possibly the only uro-
stylids lacking frorrtoterminirl cirri 14, 14). Cr>lrvirrcing
morphogcncric eviderrce is, however, still not rrvrrilirble.
P s e Lt tl ct ur o s tyla hrrs n.r i grrttory ci rri lc), 22). A rci lt v cs tigit -

tior.r of the type populrrtior.r of P. cristttttl (Table 2, slides

UrostgTa Pseudokeronopsis fhigmokeronopsis llolosticha

Fig. 19. Tcntativc phylogcnctic rclirtionship rvithin sclccted r.rrostylinc hypotrichs (scc
cliscussiorr for cxplanation).
Figs.20,2l . Pseutlour<tstyla cristtrttt (clrau,n fronr protargol intpregnatccl typc sliclcs
kinclly sLrppliccl by Prof. M. Jcrka-Dziaclosz). InfreciliirtLrrc of vcrrtral rrrtcrior portion
rrncl of a latc cliviclcr'. Arrow in Fig. 20 nrarks those cirri which could be thc
frontotcrnrinrrl cirri rccognizablc in latc clividcrs (arrorvhcads in Fig.2l).

1

2

3
4

5

t.,f

I
a
,

Character state

A])onrorph I plesiomorph D

1 Midventra]. cirri Without
2 AdoraLzone of membLanellcs reorganized Not reorganized

during ceIl division
3 FrontoterminaL (0rigratory) cirri Without
4 Many frontal cirri forming bicorona 3-4 frontal cirri
5 f,iithout transverse cirri With
6 Marginal rows originate from comon primordium From individ.ual primordia
7 Two Erg.inal rows More than two
B Field af thigmotactic c-irri gJithout
9 Macronucle.lr segments dividc individuarly Fuse during celr diviEion

during ceIl division
10 ParenLal basaf bodies not involved in rnvolved in formation of

formation of clliary structures of daughLers ciIiary structures

a
a

)
)
a

,
)
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kinclly supplied by Prof. Jerka-Dziadosz) showcd 2 fron-
totermin:rl cirri in clividing specimens (Fig. 2l); thcy are,
however, b:rrcly distinguishable from thc other scturrrtic
cirri in ir.rterphasic individuals (Fig. 20), which might
explirir.r why Jerka-Dziadosz missed thcm. The infracilia-
ture of Austrttlothrix strorrgly reserr.rbles Urostyltr spp.l
howevcr, a fror.rtirl bicorouir is llbscnt, :rs irt the holosti-
chids. §fle thus suggest tl.rat the reductit>t-t of the bicort>rtl to
a few enlargccl frontal cirri in Australothrix ar.rd it.t

holostichids have cvolved convergelltly.
Tl.rrec taxlr can be distinguished witl-rin the holostichids

rvhich have frontotert.trit.tal cirri as maior synapornorphy.
The pscudourostylids have a uniquc cltaracter, viz. at least
two r.nirrginal rows develop frot.t.t i't single anlage ([4] ;

cor.rfirr-r-red by reinvestigatior.r of the type slidcs); §fiack-
owski [22] claims, however, that l.re has seeu this also in a
strairr of lJrostyla gr(tnclis. A ratl.rer close relationship of
[Jrostyltt and Pseudonrostyltr is also indicated by the
rrrtrltiplc ntrtrgittrtl rows.

The reducticlrr of the margir.r:rl cirri to two latcral rows
nright bc considered as syllrlpomorphy for the pseudoke-
ronopsids irncl holostichids. The pseudokeroltopsids
retainccl the rurcestral bicoronrr of frontal cirri, whercas the
holostichids reduced it to rr few er.rl:rrgcd cirri. It is,
lrowever, very Llncertilin whcther Pseudokeronopsls ar.rd

Thigmokeronopsls have rr comt.noll rlncestor as sr-rggested

by B<rrror ancl §flicklow [6] and it.t our schcme. Pseudokc-
ronopsis has two outstrrltding fcatures (tl.re l1.r:rcrot.tttclear
sesmcrlts divide inclividually during cell divisior-r and
pareutal basal bodies do not participate in thc fonnatior.r of
ciliary stmctures of daughter cells [24]) which might iusrify
il nr()r-c rlistirrct seprrr:rti«rtt.

Consiclcring these obstacles, which clrrrmrrtically
increrrse if morc gener,r irre inch.rded iu the :rrgutuentxtion
schcme, it rrpperrs without heuristic valtte to rar-rk ar.rd

define higher crrtegorics clefinitely. Presently, irt bcst
species itnd gcuera crrn be definccl irnd grotlpecl to lltore or
less practicr.rl rrssen.rblages to preparc identificatior-r kcys.
This pessin"ristic view is caused by n.rirny problents not
solved cluring this study. Ti> tnetrtior.r t>nly rr few: do
Kcronelltt ancl Tricoroncl/a belong to the pseudokerortop-
sids as suggested by Blatterer irnd Foisstrer [4], Tuffrau [201
irnd \X/iackowski [2 1] or to 11 family Bakuellidae as

asstrmed by \ü/irnsberger [24] ? ls Btrkttello rcl,rted to
Austrttlothrix rrs ir-rclic:rtecl by the short, indistinctly scpa-
ratecl n.riclvcntr:l1 rows? Has the cot.tspictttttts field of
tlrign.rotactic cirri in Tbigntokeronopsls evolved from the
spilrsc ventral rows of Bakuelltt? Or is Bttkuellrr rt reduccd
Thigmokeronopsls as inclicated by the lack of a frontal
bicoronrr? \X/hat is the phylogcnctic significucc of cattdirl
cirri wlrich occur it't sot.ne HokrslicDa species, in Keronelltt,
Tricoronclltt and even in Austrtrlotltrix, but are rrbsent itt
U r o sty I tt, I's c u d o k cr o n o 1t s i s, T h i gnr o k e r on ofi s i s :rnd Ba-
kuella? Are r.nrury n.r:rrginal rows really plesiomorph ? If so,
have sever:rl cvolutiotr;.rry lincs probrrbly rccluced tl.rem
inclependently to two rows? This ilssLlrlrption wt>ulcl allow
nnitir.rg AustrLtlothrix :rud sevcral clrrssicrrl (Holosticha,
IJ rolc ltttr s, P Llr tff olept us, B &uello) rrr.rcl rccently describccl
holostichids (c.g. 'lcrritricho 12), Birojinu l3l, Holosti'
chidcs 19) and P,rrLtbctkuelltr l18]) in a r-nor.ropl.ryletic trlxorr

Clessification of Urostylinc Hypotrichs ' 469

l.ravirrg as maill rrpon.r«rrphy the rccluctiott of thc corottal
frontal ciliature tt> few er.rlarged cirri.
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