
Zool. Jb. Syst. 114 (1987), 193-239
VEII Gustav l,'ischer Vcrlag Jena

lrrstitrrtr ol'/,uologv ul'tlrr, ['rrir'{,t'sitv ol'Srrlzlrttt'g, ,\ttslriir

]lrll'l)lttll«)g)' itll(l lJi«lttl(.,t l'.\' ()l' ,S1;tltt' S,il H.\'l){rt'it'lts
( l'r'«rtr )z()iL: ('ili«rllhot'it,) l 

)

I I r..r,lr r"r' IJr.:trrr.rr iur(l \\'t t,u r.:r.u liotss\ t':tt

\\:itlr ltXi I,'igrrrr,s

Ahstract

'l'lrt rrrorphologl arrrl thl irrilirciliirtrrlt ol. lli sptrir,s of lr.r'glottirltorrs riliatts frunr t'ir.tiotts soils
rrl tlrl norlrl lrirvr, l)r,r'rt ilrvtstigir,tr.rl: I'srnittrrtolr'ltltts l,turt,tur n()\'. §l)('('.. liuhlitll,r. lmrillilrtrtt,is,
li.sitttlir'.r, lit'rrttrttltsis tt,l;t'li. l'ururtilr'ltlrrx ttrirlrilis. lltn,isitrirrt itr,lttidt. ll.liri,lt no\'. sp(,{'..

lr,\'. sl)(,('.. O. ttrhtiltrutlt no\'. sllr,('.. ,\llitrit lrlrurirrrr14. §. tilritrrt tltt. s1lr,r'.. Titr:liTttutt tlrtt-
rttrlilrrr lr)\'. sl)(,r'.. [-ntsrttttrt rtrutrittillil. l'.r1iqttrlt,u, tt,trtl I rosrirl,ltln ttlilis. -\ll s1tr.r'ir,s ;trr. t'lta,-

l'!uittttt't)l( l)ltrs hrrill;ttttlti ll.'otssrt:r. tlll{i) rror'. r'ortrh. .\tt inrltrovr.rl rliagttosis oI tltc gctttts /,arr-
/rr.sir7lrr lirt'r'ti.rrrr'. IllT? is srrggtstr,rl.'l'lris osltlilhirl gr,rrrrs irrr'lrrrlr,s ttort.l slrlrir,s: l,.ltttollt'i ltt'1tr
s1rr,r'its1. 1,. ttlnltlttttti n{rv. sl)('{'.. 1.. htlrrliltt 1 llr:nt;t:ti. I"{)tss\t.:li. itnrl ,\u rrr. lllHl) trtr'. r'otltll- ilor

,rirt lttittrit'itrlla rrur'. slttr'. llirsiltu ott tltc ot'igittirl rllslriptiols irttprovr,rl rliagrrosis ol ,\. itrrytirl,r
iSlrtit.ts. l,\li7l;rrrrl ,\. t.rttllltrs li.rrrr,, ll,;iJ itrl srrggr'str,rl.

l. Introduction

liorssrtiH (1l)Hl). Iiorssrritr irrrrl l't.:titr (lllt{i). I"otssrtitt tt itl. ( ll)t'iri. arrrl I'orss\r.:rr

1llll'17) [orrrtl thal r,, - r,]., r)f lhr. lirrorvn soil r'iliitlr, sptcits htlortg to lrr"ltolrichorrs taxa.
lrr llris l,ill)('r'\\'r'rlcscrillc sorrrc lrtlllter sllccir.s rvlticlr rvc ltavr, [orttttl itt sotttc soils ol

l')rrtolrt itrrrl .\sia.
In rrtorllrn titxorroruical rcstarclr ol'hr-llotrir'lls s(|nl(,intporlartt spccir.s r'haracltrs

irrc oltr,tt rrtgltctcrl.'l'ltt'st itt'r,lhr'irr /'il'r, ils[)(.('t. iu«'lrrrlitrg tlrc llorh'slrapc irrrrl tlre
Irr(,s{.uc('or lllscrrcc ol'srtlrlrtllicrrlirt gtarrrrlts. fltt ittl'r'acilialrrt'r. itt vctttritl itu«l rlot'sal

vir,u.;utrl lltr, lriorrrtltirill clrttracltrization. llou'r,r'r,r. tltcsr, l't'altrr'(,s lr'(' allsolrrltll
n{,r(,ssal'\'[or a r'orrlcl rlttr.trnirrittiorr. Il is strrtlt irrarlr,(lllitt(,t() sltou'otrlt'lltl vtrttritl
irsllr,r'l ol' lhr, irrl'r'acilialrur'.

1) The authors wish to thank Dr. Teoeo Mlrsuslrr, (Kumamoto University, Japan), Mr.
Eucnn Lpnr,r (Universiüy of Ulm, W.est Germany), anil Mr. Hlnnps Aucusrrx (University of
Salzburg) for provitling samples from Japan, Federal Republic of Germany, and Israel respectively.
The photographical assistance of Mrs. K.tnrr BpnNnrzrv is greatly acknowledgeil. The study was
supported by the "Fbnds zur Förderung der wissenschaftlichen Forschung, Projekt Nr. P 5226".
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Table 1. Localities of the populations

Species Date Locality St'il-[r't'r'l
(ttt;

Japanese population

It' tr lr I i tl l,r ltrr t' i I I i l'rtt' ttt i s 13. 2. 1985

Ir'rrlrl irllrr si ttr ltlr',t' 24. 3. 1984

It't'rrttrrt1tsis trr'l -r'l i 2. 5. 1985

['1l1lct' soil lirltt'1{) ,r ('t)) } of it sl}t'u('(' r'. ir0o

f ot'r'st r)('iu' ['lrrr. \\'t'st ( it't'tttit,t)\'.

l,ittcl' anrl soil pirt'tit'lt's of rt \'('t'\' ('. l.{)00
shallrlu'soil of ir goitt 1l;tstttt'r llt't\\'('('rl
Nurr1llit»rt irrrrl'l't'i1rolis. I)r'lo1lr)nn('sus"
( iy.1'1'1.1'.

['1l1ttt'soil lirvt,t'(() ir rttt)ol'iln ilt'it,[llt' r'. l](]
lantl n(,ar Sirlzbru g.,\rrstt'iir.
"\'r't'sn('ltsf liir'lrt, I)" irr liolssN l..lr tt rr,l.

( 1{)l',',r1.

lit"orn a, soil irr ,l:tllurr. Kirrrllr- srrlllrlitrl
lr)' l)t'. 'l'. Il .r'r'st's \ t( \. l)r'sigrtittt,rl irr

lris rvttt'ks its llistrirttlrrs nnts((n'u nt

(t,.S. ll .r'r's t's \ ti \ I 1,71, ).

['1l1let'lrtvt,t'(0 il lnr)ol'tr lorr,tttv soil ':

ol iL u'hcrlt fit'ltl rrtat' liitlbitz. irborrt
l() knr soutlt of \itzilt'r't, lst'it,r,l.
('rrltur'(,(l orr liarr rlr, \'olvit' r'rtt'iclrlrl
u'itlr st1rrt,t,ztrl u'lrcitt grairr.

['1l1ttt' soil lrrvct' (o ;r t'nt ) of it r'. ,r{()

llit,st lil'(' Il('a I' Stck it'r'ltt'lr. ,\ ttstt'iit.
"\'(,r'su('lrsf liirlrt, I'1" in liotss\ t..li t't itl.
( l1),\;r 1.

'l'llt lrlu'r,t" 1lit,t't ol' rr, llrrrtrllt' ol' stt'lru' t'. -lJ0

u'hich u'us irr tut"ttrrtt u'ittr tltt'soil.
'l'lIt llrttrtllc u'rts us(,rl fot' tltt, r'ltltttt't'
of tlrt f lntgus l,r't't'i trtt ttt lt'strt('('o-s('ttltr tt ttt.

Sir lzllrr t'9.,\ rrstt'iir.

S('(, li,'rttttoltsis tt't't-t'l i.

l'111lct'soil lavt't'1o } r'rn; o1'a,

lltt,stttt't' n('il I' St't'liit't'lrctt.,\ ttstt'irt.
"\'r,r'slr('lrsf liit'lrt' Ir" irr lfotssN r.li et irl.
{ l1)S;r ).

['1l1rtt' lavt,r' ((] ,-r t'nt ) o1' a sirlt soil

u'ith t'rrslt,;ll)rurt Il(l rtt ir\\'av Iront tltt'
s('il. N;r,tt1rli;r liil,l'. I'r'lolronn('sus.
( il't,r,('(,.

['1t1ltt' soil l:rr"r,t' (o ;-r l nr ) of rr,rt

u n('rrlti viltttl g.^r'irssl:r,rrrl 1 rlortti rtutcrl t,)'
['rttt s1r. ) irr tltr, (iolittt Ilif ls, lst'irt'1.

S('('Ilt'ttrisittt:irrrt ittrlrtir'lrt. '

r'. -lJll

r'. ;r( )( )

c. 1

H e mi s i tt, cir r a i nqui et a

H cmisincirra liuida

Histriculus cauicola

Austrian population

L arnto styl a edaplt,o n i

O ny tr i c'lt, a I an, c eol at a

( ),r r1l r it'ltrr trrt rt 1tl i,t

Orytricha rubripuncta

P arur oleptus n otabilis

2(). l.lf)Eir

.ltttlt'1f),\+

25. L0.1985

2. 5. 1995

29. 10. 1983

June 1984

14. 2. 1985

20. 1. 1985

above 1,500

c. 500
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Table 1 (continued)

S 1lt,r'it,s I ):r tc [.,ocalit]' Sea-level
(*)

I)st' tttlrt tt rolt' lttu s l)t'()('(' t" tt s

l'ollttlittiott I

l'olrtrlirtiott 2

l'ollrrlirtiorr ]i

,\lt' t' tr i rt lt'trrtt i r rtt I rt

,\lr'1' tt i rt t'i I ri trrt

'l'rtrlr tls() nt tt (lnt tt tt Li Itrrt
(' rttsr»ntt (t(tt tttittttttt

I' rrtsrt nt(t (litlrt ttttrt

l' rrtsrt tttoi rlrt rtrl i li s

['1l1ltt'soil lirr'('t'((l ,r t'nr) o[:t
nr('lrlort' n(,il l' S:r lzllttt'g,,\ llstt'tit.
"\'t'r'su('lrsl'liirlrr, ,\" irr liotss\ l..n ct itl.
( I l),\;r 1.

S('(' lt' rtltl itllrt xi ttr 1tL,',r'.

.\ r'it lrlc soil ttcit r V i(,n nil. ,\ rrst t'i:r.

Str, //,r't1l rirltrt ttrt rt 1tlirt.

S('(' ll t ttrist ttt'i rrrt I i rirlrt.

.\r'irlllt soil n(,ilr' \'it,rrrrir. ^\rrstt'iir.

Sct' //.r'rltrirltrt rttltri lrrt ntlrt.

Soil ol'ir sirlirrl gr':lsslirrtrl u'itlr lrirlo-

lllrilr, plrrrtts n(,ilr tllr, \t,usit,rll('t's('(,.
Iirrrgtrrl:r rtrl, .\ rrstt'i:r.

\r'r'otlrtrrrric sitt u'itlrorrt tr'('(,s ilr tlrc
'l'ttll ttet'ft,lrl. Lo\\'r,t',\ ttstt'iit.
'"1'r'ofil -1" irr l;otss\r.)ri t't ill. t ttts;t.

1:]. 7. 1984

2,r. ltl. l1f ,\ t
(;. ,r. I l),s;

.ltutc l1),\-t

.lu rrc ll)t-t

l1). -1. l1).q.r

1 -1. 2. l lli{'r

jl). 10. l1l,s2

,q. 11. ll)tl

t'. -llo

1,q1t

2. Material anil methoils

For the material see Table 1. The culture method and protargol staining technique according to
ForssNor (1982) were used. Furthermore, the silvercarbonate method of ForNaitpnz-Glr,uro (1976)
was employeil.

All countings and measurements were performed at a magnilication of L,000x with tlifferent
instruments (1 unit : lpm and 1.4pm respectively). The data in the Tables are based on protargol
imprcgnated specimens. All measurements in pm. As proposed by Bencnn (1978) antl Forssrrn
(1982) following sample statistics were calculated: f, arithmetic mean; M, median; SD, standard
deviation; SE, standard error of the arithmetic mean; CV, coefficient of variation in o/o;Min, min-
imum value; Max, maximum value; n, sample size. Statistical procedures follow methods as des-

cribetl in Sor.q.r and Roulr (1981).
The body shape of the living specimens was drawn from slides without cover glasses. Details

were observed on slightly to strongly squeezed individuals using the oil immersion objective ( x 100;
eyepiece, x 10) anil bright field technique. The drawings of the impregnated specimens were made
with a drawing attachment.

The terminology is according to K.urr (1932), Bonnon (19?2), and Conr,rss and Lou (1985).
The right dorsal kinety in dorsal view is always designaterl as dorsal kinety 1.

1 slide of holotype specimens and 1 slide of paratype specimens of the new species and one slide
of each other species described have been deposited in the collection of microscopical slides of the
Upper Austrian Museum in Linz.

3. Description of the speeies

Itst,ttrlorrrttlr, litrs lttoru'ls nl)\'. sl)('(.. (Iiigs. I (i. 'l'alllr, 2)

l)ilsrrosis: /rr liirr itllcrrl 170 2rr0..iiO -l0plrrr (rr -i). r't'r'rrrit'rrlar. 2

lr,rtr,ri riorsll l<irrctir,s arrrl I r,xlllrrrclv ltrluccrl (l llirsal llorlr'lririr') rkrrsal kirretr'.
tirl rrrlrrrlllanr'llcs. -17 lcll arrrl -ll. r'ighl rrrarqirral t'irri orr llrt avt'ragr'.

lillslr0r'-
lili ir r lo-

I 1)r I
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Type location: Moderately frequent in the upper soil layer(0-b cm) cf a meadow
near Salzburg, Austria.

Description: Body margins parallel or slightly converging posteriad, very flex-
ible (especially under the cover glass), slightly to distinctly twisted, inconspicuously
flattened dorso-ventrally. Both ends rounded, sometimes a small notch on the right
margin immediately above the posterior end (Figs. 1, 2). Macronuclear segments an

aiao c.2l-28x10-14pm (n:3), lying slightly left of the median. Contractile va-
cuole on the left-hand border, distinctly above the middle of the cell, during diastole
with channels. Pellicle without subpellicular granules. Cytoplasm colourless, filled
with some fatty shining 0.5-2pm Iarge inclusions, numerous 1-2pm large, colour-
less globules, and many colourless cloddy particles, about 1-8pm in diameter. n'eecls

on phytoflagellates (Euglena sp.), zooflagellates, naked amebas, and ciliates (Colpod,a

sp.).

Adoral zone of membranelles about l/n of body length, bases of the largest membra-
nelles im a'iao e.5-8pm wide (n:3). Buccal area considerably deepened, undulating
membranes in u'iuo distinctly bent, pharyngeal fibers conspicuous (X'igs. 1-3). X'ron-
tal cirri 'in aiao about 12pm long, left frontal cirrus usually slightly larger than the
middle and right one. 4 ventral cirral rows, which begin at the level of the distal end
of the adoral zone of membranelles, become longer from left to right (Fig. 3, Table 2).

Pellicle along the ventral and marginal rows distinctly crenelated. Ventral and mar-
ginal cirri'inaiuo c.8-10pm long. Right marginal row extends onto the dorso-lateral
surface anteriorly. Between the posterior ends of the marginal rows a small group of
cirri (transverse cirri ?), in aiao about 15 pm long. 1 short cirral row (caudal cirri ?) at
the posterior dorsal surface. Dorsal cilia about 3pm long, dorsal kinety l usually con-
sists only of 1 basal body pair (Figs. 4-6).

Discussion: Pseuilouroleptus procerus differs from P.cauilatus atd, P.humicola mainly in the
infraciliature of the ventral and dorsal surface and the number of macronuclear segments respectively
(Gnrrfnr 1956; Honmoncon 1985). It differs from the very similar P.terrestris Hnurorcrn, 1985
in the number of dorsal kineties and marginal cirri and the ratio of body width : body length (P. pro-
cerus,T:4-6; P.temestri,s,l :3). However, a reliable comparison of the shape is impossible because

Hounoncnn (1985) figured only a single protargol impregnated specimen, which looks distinctly
ilifferent from our Figures 1 and 3. In fact, if we would have identified our population with llont-
srncrn's species, in future a correct determination would be very arbitrarily because of its greaü

variability.
Parauroslyla buitltampi FotssNrn, 1982 has the same type of infraciliature. Hence, it is trans-

ferred to this genus: Pseuilouroleyttus buitkampi(ForssNER, 1982) nov. comb. It differs from the other
members of the genus in the wide botly shape, 4 macronuclear segments, antl a longitudinal posterior
cirral row, designated as "transverse cirri" in Forssrnn (1982). Perhaps this row is homologous
with the short cirral row on the posterior dorsal surface of P.terrestri,s ar,d P.procerus. However,
only morphogenetic studies can clarify the correct rlesignation of these rows.

Kahliella bacilli,formis (Grr,rr, 1954) Conuss, 1960 (F'igs. 7-17, Table 3)

Redescription: Size in a'iao about 115-170x25-40pm (n :4). Body cylindri-
cal, flattened only in the oral region. Anterior end slightly tapering, posterior one
rounded or truncated (F igs. 7, 8). Macronuclear segments usually 2, in u'iao c. 20 x9 pm,
Iying slightly left of the median. Sometimes one or both segments bisected. Nucleoli
spherical, of very different size (Iligs. 7, 8, 10, 12). Contractile vacuole 0n the left-hand
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Table 2. Biometrical characterization of Pseudouroleptus procerus

Characterl) }I SI) su ('\'

lirlrlr'. lclrgtlt
l iorl)'. \\'itltlr
.\rlot'ir I r)r('nilll'it ttr'l lt'-s. \o.
.\rlrlr';rl zon(' o1' nrtttll)t'irrl('llt's. lt'ttgtlt
)lirrt'onurlcirr s('gntcltts. \o.
l)osttt'iot' IIir. lcttgtlt
l)ostu'ior' ll ir. u'i«ltlr
Il it. rl istir ttt'r' llt't\\'('('t)
]lir.r'orrrtlti. \o.
l)osttt'iot' ttti('r'on rtt'lctts. lcttgtlt
l'ostcriot' nrirrortttt'|('lts. s'irltlt
I)istil n('(, I

I)istirlttr, J

I )istir rr t'r, i)

l)istit nlt' -l

l,r,ft rtr:rt'girtirl r'o\\'. \o. r'irri
Itig'lrt rrrirt'g'irtitl t'o\\'. No. r'irri
Vctttt':rI t'o\\' l. \o. r'irri:t
Vr,rttt'irl t'os' j. No. r'irri:)
Vtrttral t'on'ii. No. r'irri2)
Vcntt'irl t'ou'-[. No. t'irrir)
l'lnliu'gt,rl ft'otttirl tirri. No.

l ittccir l t'in'i. N o.

'l'r'ir r)s\'(,1's(, t'irri. \ o.'l I

('il urla I t'irri. N o.:r;

I )ot'sirl liirtttics. \o.

72.2 3.536
3.7 1.075

1.7 0.494
1.8 0.bt2
00
2.t 0.595
0.9 0.2bb
4.0 1.151

00
0.3 0.0? 7

0.3 0.086
1.7 0.500
2.3 0.664
8.3 2.388

12.0 3.470
6.3 1.828
4.3 7.2bL
0.6 0.167

0.8 0.230
2.b 0.726
4.4 1.27b
00
0.4 0.112
0.4 0.L2b
1.1 0.313
0.3 0.083

8.8
11.4

5.2

4.9

0

t2.6
11.6
2b.7

0

8.8
13.1
Lt.2
9.5

12.2

13.3
13.7

9.1

18.2

t4.b
11.0
13.3

0

10.2
16.6
22.1

9.9

L2

t2
t2
L2

t2
t2
t2
12

\2
L2

t2
t2
12

L2

12

t2
t2
L2

L2

12

t2
l2
t2
I

t2
L2

r1 l,r,gr,rrrl: l)isttrrtr.r' l. J. ii. -1. rlistlnct bttl'r,r.rt tltt ittttttirtr cttrl of tltc llll anrl tltt'postttior trtrl
of tlrt vtrrtt'al totls I J lscc I.'ig. ii): llrr. Ittrt,t'tonttt'lt'rtr st'11ttttttt.

i) I,'ol thr,rlr,signirtiort of tltr,r'r'rttntl ron's str' liig. ]i.
rt1 S1,1, I,'igs. .-r. {i.

border in the middle of the cell, dnring diastole with channels. Systole occurs about

every 60 s. Pellicle colourless, without subpellicular granules. Cytoplasm densely

filled with c.2pm large, spherical or elliptical, colourless granules, 2-5pm large glo-

bules, and many food vacuoles containing short and long bacteria, phytoflagellates

(Polytom.a sp.), and wheat-starch from the culture medium. Hence, K. bacilliform'is

appearc dark at low magnification. Sometimes a large defecation vacuole at the poste-

rior end of the cell. Movement rapid with rotation around the long axis of the body,

resembling a holotrichous ciliate! C-vsts spherical, wall smooth, vitreous, about 1.5pm

thick (Fig.1?). Less than 10o/o of the population encysted under culture conditions.

Cyst formation lasts several days as shown by the moving cytoplasm.
Adoral zone of membranelles about l/u of body length, formed like a question mark,

its proximal third part and the buccal area are covered by the peristomial lip. Bases

of the largest membranelles in uiuo 5-6pm wide. Cirri 'in aiuo about 10pm long.

Ilndulating membranes straight or slightly bent, usually clearly separated, never over-

lapping, very probably formed by obliquely arranged basal body pairs. Left basal body
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Table 3. Biometrical charact erization of Kahliella bacilliform'is

Characterl) ll SD SE CV Ili n. I'Iax.

liorlr'. leltgt lr

liorlr'. u'irlflr

"\rl,rt'it l nl('nr llt'ir rtll lts. \u,
"\rlot';tl zon(' ul' n)r.tnl)r'iln(,1lr,s. llttgtlt
]l ;r r'l'i)lntrltir r s(,gllttttfs. \o.
l)osttt'ior" Jl ir " ltngltt
l'ustr'r'ior" Il rr. u'iiltlr
-\lir 1l;lits. rlist;utrt l)r,t\r'r'r'n

]l irrolrttllt,i. \o.
l'ostl,t'iot' trt irt'rln urlctts. lr'rtgtlt
l)istiln('(' I

I )istir n r'r, ')

lit'urrl'it I rit't'i, \o.
lf ttrrirI rin'i. \o.
('it"t'i lrr,lrirrr l t lrt li lf ('. \ o.

('li Ill't ol' t lrt rrtlrliarr. \o.
('ll l'iglrt ul' f lrt rrrlrli;rrr. Nu.
('it't'rr I t'ou' l. \o. r'irri
('irt'ir l t'uu' j. \u. r'it'r'i
('it't'irl t'rln'ii. No. r'irri
('irt'ir I t'ou'1. \o. r'irri
('it't';rl t'uu' .r. No. r'it'r'i
('it't'irl t'ou'{i. \o. r'irt'i
('it't';r I t'ort' ;. \ o. r'it't'i
{'it't'itl t'ou'Fi" \o. r'it'r'i
('it'r'ir I t'ou'l). \o. r'irr"i
('in';rl ron' ltl. \n. r,irr"i

| )ot'srtl liirrltit,s. \o.
l)ot's;rl kirr('t)'. \u. ltirs;rl lrorlr' lrir irs
('\'st. rliaurttlr'l)

lJ+.t lti.o
I 1).:l I 1r.o

2t).;i 2( l.o

!i\ .7 2 -l. o

2.1 2.r I

Jo.il J I.rr
ir.,l {i. ( )

I I .l) 2t.{)
J.O l.()
2.ll ii.tI

22.-l iJ.rr
l.r..l l,r.()
:i.0 :)"( )

1 .{) I .(}

I .r) I .t)

+. I -t.l)
(i.r ) (i.0

2(i. I 2(i.o

2:i. ? i,r.lr
2J.il J2.o
J l.:] j,r.()

l.lf .r.l )

I :i.; I 1.rr

:lli. I :i:).(|

;l).1) :i(i. u

:i( ).( ) ;l( )"( )

J I.ii JJ.O

I.r l 1.0

I (i.l) I 7"r I

:ilf .J l0.tI

7.8 2.026
2.0 0.513
0.9 0.228
1.8 0.475
0.9 0.232
6.0 1.540
0.7 0.1?5
4.3 1.120
00
0.2 0.549
3.7 0.945
7.4 0.349
00
00
00
0.3 0.067

00
3.5 0.907

2.6 0.674
3.3 0.840
2.6 0.679
0.8 0.215
2.L 0.549
4.0 1.032
3.2 0.813
3.2 0.834
2.6 0.679
00
2.3 0.597

2.6 0.543

li.ii ll?.o lJir.lt l,r
I 0.:i I ?.tt Jir.( ) I ;
r.l lH.0 Jl.il l;r
7.ti 21 .0 27., l .r

:i:i.7 2.0 -1.0 I .r

21).8 ll.t) ti{.il l,r
11.7 .1.{} 1.tt l'r
1 1).,q I :i.{ } J,\.(} l.r
() 2.() J.o I i
7.-l J.;I ;i.{l I.r

l(;.ii 1.r.lI J1,.() l;
,q.,q l:i.o lti.o l,r
() :i.o :i.t ) l.r
O l.ll t.t t I,r
o l.o 1.0 1;r

(i.:i -[.tt ,r.(l I,r
{} (i.() (i.o l,r

I li.,r JO.O :il.l) l.r
ll.tl ls.tt fti.il 1,r

I +.H I (i.t) 17.0 t;i
I ( ).li J( ).il J,s.il I . r

17.1 :).() {i.u I.r

Iir.(i I l).o I7.tt l.r
1 2.1 J,r.(| ;i5.( | I ;
s.8 :i 1 .() I I .il l.j

I t).8 2,1.o ;i,r.t i I . r

12.+ l,\.() j;r.{t l,r
() l.tt l.{) l;r

1:i.7 1.1.0 J l.ii l,r
(i.(i :il.() l-l.il j:]

rl Lt'qcttrl: ('ll. r'irr:rl rotls. lror tlrr.rlcsigrrirtiorr scr,l"igs. ll. l2: l)istir.rrrr,l. J. rlistarlc lrr,tulr,rr tlrt
;rtttr,tiot tltrl oI tltr,r'r,ll irrrrl tltr,llostr.rirlr r.rrrl of thr.r'irrirl rol ,-r artrl ti rr,spt,r'tivr,lr': lllr('. riglrt
llorrtirI rit'rrtsI ]l;r. rrritltontttllirl sr,grrtcrrt.

r t lit ottr l itr,.

frequently less impregnated than the right one (Figs.9, 11, 13, 16). 3 frontal cirri,
each formed by 9 cilia. The buccal cirrus, the cirrus behind the right frontal cirrus, and
the cirri 1 and/or 2 of row 5 consist of 6 cilia. The remaining anterior cirri of rows
5-8 are made of 4 cilia. All other cirri are formed only by 2,,in aiuo 10-15pm long
cilia. Row 5 terminates at the level of the cytostome, row 6 shortened anteriorhr and
posteriorly. Cirral rows 1, 9, and 10 on the dorsal half of the cell. X'rom the posterior
basal body a c. 2 p,m long argentophilic fiber originates (X'igs. 11, 14). Cilia of the
dorsal kinety in uiao c.3 pm long (X'igs. 9-15).

Discussion: The morphology of our population a,grees very well with the original description,
especially in possessing only 1 dorsal kinety. Gnr,u (1954) describes "2 large double-nuclei (4 macro-
nuclei) and 2 micronuclei", whereas our population is dominated by specimens with 2 macro-
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Table 4. Biometrical characterization of Kahliella sintpler

Cha,racterl) u sf) su CY I\{in. Nlax.

Iiorlr'. lr,rtqtlt
liorlr'. u'irltlr
.\tlut'itl nl('ntllt'itlrt'l lcs, N o.

,\rlot'itI zont, of nl('lttllt'ttttt'llt's" lcttgtlt
)lirr'r'or)rrrlr':u' s('gtnt'ttts. No.

l)ostt,r'irlr' )lit, lcttgtlt
l)osfu'ior' llil. \\'irlth
]lit. rlistaltt'r' l)t't\\'('('tl
ll in'ottttrlci. No.
ll itrr)n lr('lr,tts. rliir tltt'tct'

| )istir rrrt, I

lit'orrtaI rit't'i. \o.
('it'r'rr I t'rlu's. N o.l-'t )

l"t'ontirl t'ort' l. No. r'irril.l)
lit'orttirl r'o\\' I l. \o. t'irri:'l )

('it'r'irl t'ou' l. No. t'irri?)
('it'r'rrl rrlu'2. No" r'irli
('it't'ir,l t'ou' l)r, No. r'irt'i
('it't'rrl t'orr' .1, No. r'irri
('irrul rrls'ir. \o. r'irri
('it't'ul rou'(i. No. t'irri
('it'r'ir I rou" 7. Nu" r'irri
('irrirl rou" ,\. No. r'irri
(lin'al rou' 11, N,r. r'irri
(lit'rirl rou' lo, No. r'irri
('it't'irl lou' 11, No. r'irri
l)rlrsit I li irtctics. N o.:';

lius:rl llnrlr' pait"s irt frortt of t'it't'it I rnn" I .

No.

I l-1,(i l0H.{r

{ l.'l +:i.0

:l(;..\ ti(i.(l

ll.r; lJ.0
j.{r 1.0

l.\.:i lF.r r

,\. I S.(l

I ri.r; I 1.r r

l..r l.(l
;i. I li".r

:i( t. I llr.tr
:i.{} }i.(r

I I .rt 1 I .tt
'1.i l.lt
l" 1 l.tt

10.1| I 1 .il
]..r {;.(i

1l.l 1t.rr

20.ti Jl.rr
l"l.; l,r.( t

l;": I 7.rr

;il"t ii'J.lr

I . r"(i I .)"{}

i"rl ;.{ I

"t.,\ ;r,ll

J +.lf 2(i"(l
ji"il :i"{ |

H.J §,II

13.5 3.109
4.4 1.018
2.7 0.622
4.L 0.943
00
2.3 0.b23
1.6 0.358
4.t 0.928
0.5 0.118
0.3 0.073
4./r t.027
00
00
0.4 0.096
0.4 0.093
7.4 0.310
2.6 0.609
3.5 0.800
2.6 0.604
2.t 0.490
2.0 0.467
3.9 0.8?6
4.8 1.106
2.8 0.641
2.L 0.473
2.7 0.623
00
t.4 0.311

11.8 92.0

10.1 36.0
7.4 33.0
9.9 36.0
0 2.0

12.6 15.0
L9.2 7.0

24.4 7.0

34.8 1.0
9.5 3.0

t4.7 22.0
0 3.0
0 11.0

18.9 2.0
9.9 3.0

12.3 8.0
48.0 2.0
38.5 4.0
12.8 16.0
l4.b 11,.0

11.9 13.0
12.2 24.0

30.9 L0.0
36.9 3.0
42.6 2.0
10.9 19.0
0 3.0

16.5 6.0

140.0 19

52.0 19

44.0 19

53.0 19

2.0 19

22.0 19

14.0 19

22.0 19

2.0 19

4.0 19

39.0 19

3.0 19

11.0 19

3.0 19

5.0 19

13.0 19

13.0 19

1"8.0 19

26.0 19

18.0 19

21.0 19

39.0 19

30.0 19

14.0 19

8.0 19

30.0 19

3.0 19

11.0 19

1) Legend: Distance l-, distance between the anterior end

cirral row 6; Ma, macronuclear segment(s).
2) tr'or the designation of the cirral rows see Figs.23,24.

') The frontal rows I and II and vcry short fragments on

tll' Ilrt rtll ;tttrl t,lIr, ;tt'ttr,tiot' r,llrl of tlrr'

tltr, r'r,tttt'irl ;rrttl rlot'sitl sttt'f;trc ill"(, ttrtl
('unsirlrt'r,rl.

Il 'l'lrr' l"t'urtt;tl rirri ,itr(' not t'oltsirlt't'r'tl.
'il 'l'lll lr;rs;r l lrnrlr';ririrs itr It'ont oI tllr rirr"ll t'(]\\'s I ltttl j irt'r'ttut lottsirlt,t'ritl.

nuclear segments. Fr,suny and Fnyo-VnRsavEL (1984) observeil orrly 2 very variable macronuclear
segments. However, the French population is probably not conspecific with the type material an.

our population, since it has 3 dorsal kineties and larger somatie cirri which consist of 4 basal bodies

In spite of the variability in the number of macronuclear segments, K. bacdlliformi,s can be easily
distinguisherl from other members of the genus (IlonvÄtu 1932, 1934; Kenl 1932; Dn.l,cnsco 1970;

Bonnon 1972) by the vermicular bocly, the fine somatic cirri, and the single dorsal kinety.

Kahliella simpiler (Honv,(rn, 1934) Conrtss, 1960 (X'igs. 18-24, Table 4)

Redescription: Size 'in uiuo about 110-160 x50-70pm (n : 3). Body elliptical
but sometimes also with parallel margins, both ends rounded. About 2: 1 flattened
dorso-ventrally (n'igs. 18-20). Macronuclear segments connected by a thin thread,

Zool. Jb. Syst. tl4 (198?), 2 20L
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lying along the median or slightly left of it. Contractile vacuole on the left-hand border
in the middle of the cell, during diastole sometimes with an anterior channel. Subpelli-
cular granules small (< 1p-), colourless, arranged in loosely organized rows, sometimes

difficult to discern and easily confused with the numberless subpellicular mitochondria
(1-3pm) which give this species its conspicuous brownish colour(X'ig.21). Cytoplasm
strongly viscid, with numerous yellow shining 2-5 pm large crystals in the posterior
part of the cell and voluminous food vacuoles containing bacteria, fungi, and phyto-
flagellates (Polytom,a sp.). Movement moderately rapid, usually creeping, sometimes
srvimming freely with rotation around the long axis of the cell. Cysts have a conspi-
cuous mucous layer and are described in detail by Forsswnn and n'orsslnn (1987).

Adoral zone of membranelles c. '/, of body length, formed as in Gonostomum. B:uccal
area and the short undulating membranes covered by the peristomial lip. Cirri thin,
uniformly about 20pm long. Cirri in the frontal area only slightly enlarged. Cirral
row 6 distinctlv shortened anteriorly, row 7 unshortened. Distance between the cirri
narrower in rows 4,6,'l ,11 than in the rows 1-3,5, and 8-10. Rows 1,2, 10, 11 si-

tuated on the dorso-lateral surface (Figs.23, 24). Frequently short supernumerous
rows occur at different sites. Dorsal r"iliai,n aiuo c.3pm long. Dorsal kinety 3 termi-
nates at the level of the cytostome. Anterior half of cirral row 1 formed by basal body
pairs, frequently 1 or 2 basal body pairs in front of the cirral row 2. Dorsal kineties 1,

2, and 3 without caudal cirri (Fig. 24).

Discussion: Thc body shape, the arrangement of the cirri, and the morphology of the nuclear
apparatus seem to be very uniformly within the gerlus Kahliella (exception: K.bacdlliformi,s). Thus,
the inlraciliature can only be used successfully for species discrimination after the biometrical cha-
racterization of some populations. Unfortunately, such data are not available (Turrn-ru 1969;
Drie.cssco 1970). Ai present, the number of dorsal kineties is perhaps the best way of separating
species. In this respect our population completely matches those of HonvÄrs (1934) and population
.lJ of l'r,nunv and l'nvo-Yrns^vEl (1982). In contrast, K. acrobates is characterized by 4 unshor-
tened kincties and some basal body pairs in lront of the left most cirral row (HonvÄru 1932).

Keronopsis utetzeli 
'Wnlznr,, 

1953 (F igs. 25-29, Table 5)

Redescription: Size 'in u'iao c. 140x70pm (":1). Body elliptical, anteriorly
conspicuously narrowed, both ends rounded. About 2:1 flattened dorso-ventrally, ven-
tral nearly plain, dorsal convex. Macronuclear segments in aiuo 18x8pm (n : 1) with
small spherical nucleoli, lying along the median or slightly left of it. 1 large micro-
nucleus constantly located between the macronuclear segments. Contractile vacuole
nearly at the level of the cytostome, conspicuously displaced inwards (Figs. 25-27).
Pellicle flexible without subpellicular granules. Cytoplasm with numerous spherical,
colourless, l-7 pm large inclusions, many cloddy particles, about 10,am in diameter,
probably digested ciliates (Colpoda sp.). n'ood vacuoles aboat 12 p,m in diameter con-
taining ciliates and green algae.

Adoral zone of membranelles about 1i, of body length, bases of the largest mem-
branelles 'in aiuo c.7 p,m wide, cilia in aiao about 15pm long. Coronal cirri in uiao c.

20pm long, parallel with the distal half of the adoral zone of membranelles. 2 very
short frontal rows closel.v behind the coronal cirri. IJndulating membranes nearly par-
allel, straight to slightly bent (Fig. 28). Both ventral rows sigmoidal. Left row begins

20; i
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Table 5. Iliometrical characterization of Keronopsis usetzeli

('lrrrt'rtcttt'l 
) s l,l CVsl)lt

liotlr'. ltttgtlt
liorlr'. u'irltlr
.\rlot';tl nl(,nrllt'rttttl lts. \o.
.\rlot'rti zorrc of ln('nlltt'tttttllcs. ltttgtlr
llir rr'or) uclcil I' s('gn)r'llts. \o.
.\ tttct'iol' )l:r. ltttgtlt
,\ rrtu'iot' llir. u'irltlr
l)ostu'ior Ilrr. ltttgtlt
l)ostcrior' Ilir. n'irltlr
Jlin'ortttrlci. \o.
]l itrr)n u('ltns. lr,ttgtlt
ll itI'r!n u('lt,tts, u'itltlr
l,r,ft rtrirt'gittitl l'o\\'. No. r'il'r'i
l,r,ft vr,rttt'itl t'o\\'. \o. r'il'r'i

Itis'ht vtntt'ii I t'ou'. \o. r'irri
Itig'lrt tnitrgirr:rl t'o\\'. \o. r'irri
littcrrtI cirli. No.
('otonirl lit'r i. \o.
Ltft f rontrt I t'o\\'. \ o. r'ir ri
lliLtlrt frontitl t'o\\'. \o. r'irri
'l'r'ir ns\'('r'st lit't'i. \ o.

I )istit rt rr. I

l)istir ncr, 2

I )ot'sa I l<i nctics. \ o.

l)l( l. No. llusirl [lotlr'11:rirs

I ) l( J. \ o. llrrsrr I bor lr' llir irs

l ) li :i. \o. llasirl llorlr' llitirs

I (;.7 {.:i(xi
+.1) 1.2;rl
l.1r o.+1t(;

+.(i 1.1lx I

oo
!.1 0.(;l)l
I.:i 0.:iJ?

?.() O.ir I,r
0.1) o.2:i I

0 ()

().,r (1. I l,\
O.8 O. l0, r

! .2 0., r(itr

l. I O.;r(ill

:i.o o.ti( x i

:i.l o.til7
( ).:i ( ).( t(i7

o.1f 0.2?1r

o.8 0.212
( ).,r ( ). I -l{ )

O..r O. I +t
(i.7 l.7l(i

I l.l :i.t):I7

o0
J.r; ( l.7fi( I

J.(i o.1)(t1

2..r ().(i,\.r

114.0
45.0

34.0
39.0

2.0
20.0
11.0
22.0
10.0

1.0
?.0
7.0

29.0
25.0

34.0
32.0

2.0
13.0

4.0
2.0
3.0

51.0

83.0
3.0

23.0
24.0

25.0

1) Legend: Distance 1, 2, distance between the anterior end of the cell and the anterior end of the
micronucleus and the posterior end of the lelt ventral row respectively; DK, dorsal kinety; Ma,
macronuclear segment.

at the level of the buccal cirrus, usually terminates more anteriorly than the right one,

which begins almost at the distal end of the adoral zone of membranelles. To the left
of thc posterior end of thc right ventral row a very short, rather oblique cirral row
(transverse cirri?), with about 20pm long cirri, projecting distinctly beyond theposte-
rior border. Marginal cirri'in a'iao c. 14pm long, rows widely open posteriorly, right
row extends onto the dorso-lateral surface anteriorly. Dorsal cilia in uiao aboat 4pm
long. Dorsal kinety 1 slightly shortened anteriorly. Central part of kinety 2 distinctly
bent (n'ig. 29).

Discussion: In the genus Keronopsds PnN,tRn, 7922 and. its synonym Paraholosticha Krur,,
1932 (see HrunrRcrn and Wrr,sanr 1982) several monomicronucleate species have been described
(K,trr, 1932; Wnxzor, 1953; Grr,r,r6nr and T,tuas 1959; Gnouonn 1975). We identified our popu-
lation as K. wetzeli according to the drawings of Wnuzrr, (1953) antl Gnolrnnr (19?5). However,
the identification is not completely sure, because 'WnNzBr, (1953) unfortunately describeil this spe-
cies with 2 micronuclei although the drawing shows unequivocally a single large micronucleus be-
tween the macronuclear segments. There are also some minor differences in the cirral pattern, but
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Figs. 30-35. Paruroleplus notabilis from life (Figs. 30-33) and after protargol impregnation (Figs.
34, 35). 30: Ventral view. 31: Subpellicular granules around the bases of the cirri. 32: Posterior end
in lateral view. 33: Dorsal view. 34, 35: Infraciliature in ventral and dorsal view. Arrow head, trans-
verse cirri. Arrow, dorsal kinety 4 (see text). Scale märks : 30pm.

these can be easily explained by the variability and
have the adva,ntage of silver impregnated material.

Paruroleptus notabi,li,s X'orssNnn, 1982 (Figs. 30-35, Table 6)

Discussion and redescription: This population differs distinctly from the type
material in body length, number of adoral membranelles, right and left marginal cirri,
and macronuclear segments. In spite of this, it may be considered as conspecific be-
cause of strong similarities'in body shape, ventral cirral pattern, subpellicular granu-
lation, and cytopharyngeal structure. X'urther investigations on the variability must
prove whether our decision is correct or whether the German population should be

separated at the species level. Hence, we give a complete redescription.
Size in a'iuo aboat 80-110 xl5-25 pm (n : 4). Body vermicular, very flexible,

tapered posteriorly, only slightly flattened dorso-ventrally. Macronuclear segments 'im

a,iao c. [x}pm. 2 or 3 (n:2) kidney-shaped micronuclei, in uiao about 7x2pm.
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Table 6. Biometrical characterization of Paruroleptus notab'ilis

Characterl) I SD SE CV Min. Max.

liorlr'" lcngtlt
liorlr'. u'irltlr
.\rlot'it l r)l('ntltt'iuttl lt's. N tt.

.\rlot'itl z,rltt uf nl('lltlrt':t ltt'llts. lr'ttgtlt
Il ;lrt'r)nllrlr,it I' s{'gnttnts. \u.
l'ostr't'iot' ]lir . llttgt lt

l'ostlrior' ]lir. u'irlth
I)istil Il('(, I

l:,nlirt'glrl ft'ottt:tl tirl'i. \o.
lirtrrit I tirri. No.

lrt'orttottrntiltit I til't'i. N o.

)lirlvtntt'ill rilri. \o.
l,r,lt tttitt'gittit I t'(t\\'. \ rl. r'irri
llisht tttitr'girrirl ro\\'. \u. r'irri
'l't'it nsvlrsr' t'it't'i. \ rl,

{':urrlirl rirri. No.

| )ot'sirl liinr,tits. Nrl.?)

93.6 94.0
16.5 15.0
16.7 l_7.0

2L.2 21.0
30.6 31.0
4.9 5.0
2.7 2.9

32.b 32.0
3.0 3.0
1.0 1.0
2.0 2.0

Lz.b 13.0
24.0 24.0

22.b 23.0
L.7 2.0
2.3 2.0
4.0 4.0

L1.2 3.369
3.9 1.163
0.? 0.195
2.3 0.698
3.1 0.938

1.0 0.313
0.4 0.L27
4.3 1.303
00
00
00
l_.9 0.562
1.3 0.381
2.2 0.6b2
0.7 0.195
0.7 0.195
00

11.9 7 4.0
23.3 L3.0
3.9 16.0

10.9 18.0
10.2 25.0

20.4 3.0
14.6 2.0
13.3 25.0

0 3.0
0 1.0

0 2.0
14.9 9.0

5.3 22.0
9.6 18.0

37.4 0
28.5 1.0
0 4.0

110.0 11

25.0 11

18.0 11

27.0 11

35.0 11

6.0 10

3.0 10

39.0 11

3.0 11

1.0 11

2.0 11

15.0 11

27.0 11

25.0 11

2.0 11

3.0 11

4.0 11

rt Lr,gr,ntl: l)istarrr.r, l. rlistarrrt bttrr'r,r'rr tht atrtr,tiot ttrrl uf tltl clll a,ttrl tltr, urstcrirtr r,ttrl oi tlrr'
rrrirltt,ntlaI lrrl': ll4,. ttta,r'rrttturltar s('grrl{'lrt,

1l S|r, ltrt.

Contractile vacuole on the left-hand border in the middle of the cell, during diastole

with channels (Figs.30, 33). Subpellicular granules colourless, about 0.5pm in dia-

meter, found only around the cirral bases and the dorsal bristles (X'ig. 31). Cytoplasm
colourless, with a few yellowish crystals and small plates of mice and some food va-

cuoles containing flagellates and fungal spores. The posterior part is filled with many
l-3 pm large yellowish globules, making the specimens dark at low magnification.
Movement winding and fast sliding.

Adoral zone of membranelles'ln-'lu of body length, cilia of distal membranelles

about 15pm long. Buccal area deep, anteriorly distinctly bent to the left, but un-

dulating membranes nearly straight. Pharyngeal fibers conspicuous 'in aiuo and after
protargol impregnation (tr'igs. 30, 34). X'rontal cirri slightly enlarged, buccal cirrus

situated about in the middle of the length of the undulating membranes. Midventral
row about 1/, of body length, begins at the level of the frontoterminal cirri. Marginal

cirri consist of 4 i,n aiao c.10pm long cilia. Going backward the distances among the

cirri bccome distinctly wider. Transverse cfuri'in a'iao abont 12pm long, distinctly pro-
jecting beyond the posterior border. The short dorsal kinety 4 is very probably the

continuation of the right marginal row, as in other holostichids (see tr'orssNnn 1982,

198a) (Figs. 32, 34, 3b).

Hemis,incirra i,nquieta HpMsnncnn, 1985 (Figs. 36-39, Table 7)

Redescription: Size 'in aiuo about 80-100x14-15pm (n:2). Body very fra-
gile, elongated, cylindrical, margins parallel or slightly converging anteriad and pos-

teriad, both ends rounded. Body shape very stable within the population. Macro-

tl' Zool. Jb. Syst. 114 (198?), 2 207
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Figs. 36-39. Hemisincdrra inqui,eta from life (Figs. 36, 37) and after protargol impregnation (Figs.
38, 39). 36, 37: Ventral view. Figure 37 shows the subpellicular granules. 38, 39: Infraciliature in
ventral and dorsal view. Arrow head, anterior end of the right marginal row. Scale marks : 30pm.
TC, transverse cirri.

nuclear segments spherical to ellipsoid, 'in aiao about 4 x2 pm, lying in the 2nd and
3rd quarter of the body (n'igs. 36, 37). Contractile vacuole slightly above the middle
of the cell. Pellicle and cytoplasm colourless. Close beneath the pellicle groups of 3-6
bright yellow, small (less than 1pm) granules around the bases of the cirri and the
dorsal bristles (Fig. 37). Hence, the animals have a brownish colour at low maginifica-
tion. Middle part of the cell filled with t-4pm large, colourless globules. In the poste-
rior part some yellowish crystals. No food vacuoles recognizable.

Adoral zone of membranelles about ]u of body length, the 3 distal membranelles
distinctly separated from the others. Buccal area slightly deepened, undulating mem-
branes moderately bent. Pharyngeal fibers pronounced 'in oiuo and after protargol
impregnation. X'rontal cirri arranged in a rather oblique row. Buccal cirrus near the
anterior end of the undulating membranes, inconspicuous, consists of only 2 cilia.
X'rontal row short, 2nd anteriormost cirrus slightly shifted to the left. 2 basal body pairs
immediately left of the anterior part of this row (Fig.38). Cirri of the frontal and
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Characterl) )l sl) SE CV Min. Max.

13ody, length

Body, rvidth

Adoral membranelles, No.

Adoral zorte of membranelles, length

Macronuclear segments, No.

Posterior m&cronucleus segment, length

Posterior mac:ronucleus segment, width

Micronuclei, I{o.

Posterior micronucleus, length

Posterior micronucleus, width

Nuclear apparatus, length

Distance 1

Distance 2

Left marginal row, I{o. cirri

Right marginal row, No. cirri

Frontal eirri, No.

Buccal cirri, I{o.

Frontal row, No. cirri

Transverse cirri, I{o.

Caudal cirri, I{o.

Dorsal kineties, No.

Basal body pairs in the dorsal kinety, I{o.

78.0 75.0 Lz.t
106.9 105.0 8.6

10.1 10.5 1.3
14.8 14.0 1.5

13.0 13.0 0.5
10.8 11.0 0.6

73.2 l_3.0 0.8
11.1 l_1.0 1.7

27.7 29.0 3.6
15.9 16.0 1.5

3.1 2.7 1.0
6.6 7.0 0.5

1.8 L.7 0.3
3.1 3.0 0.5

2.0 2.0 0

2.L 2.0 0.3

t.l 1.6 0.3
1.8 1.7 0.2

1.3 \.2 0.3
1.8 1.7 0.2

65.4 70.0 18.8

!4.L 14.0 
'.'L6.2 16.5 2.5

16.7 1,6.0 2.1

17.7 18.0 2.0
53.1 51.0 5.8

16.8 17.0 1.9
69.4 69.0 6.0

3.0 3.0 0

3.0 3.0 0

1.0 1.0 0
1.0 1.0 0

5.0r) 5.0 o

8.4 8.0 1.0

2.0 2.0 0

not present

not present
2.0 2.0 0

3.0 3.0 0

1.0 1.0 0

19.9 20.0 1.9

3.824 Ib.5 63.0 100.0 10

2.592 8.0 98.0 t22.0 11

0.407 L2.7 7.0 11.0 10

0.441 9.9 13.0 7.0 11

0.149 3.6 12.0 14.0 10

0.182 5.6 10.0 72.0 11

0.249 5.9 12.0 15.0 10

0.513 15.3 9.0 14.0 11

1.155 13.2 22.0 32.0 10

0.436 9.1 13.0 18.0 11

0.312 32.2 t.7 4.2 10

0.t52 7.6 6.0 7.0 11

0.105 18.3 1.4 2.i» 10

0.163 17.5 2.0 4.0 11

002.02.03
0.091 14.4 2.0 3.0 11

0.176 18.3 1.4 2.0 3

0.049 8.9 1.6 2.0 11

0.153 20.4 1.1" 1.6 3

0.049 8.9 1.6 2.0 11

0
5.664 28.7 13.0 84.0 11

*u, *., *.0 ,r.o J
0.800 15.6 13.0 21.0 10

0.619 72.3 15.0 20.0 11

0.616 11.0 15.0 22.0 10

r..750 10.9 42.0 6:r.0 11

0.6L1 11.5 13.0 20.0 10

1.800 8.6 56.0 77.0 11

0 0 3.0 3.0 10

0 0 3.0 3.0 11

0 0 1.0 1.0 10

0 0 1.0 1.0 11

0 0 5.0 5.0 10

0.310 1,2.3 6.0 10.0 11

0 0 2.0 2.0 10

0

0

0

0.563

0 2.0 2.0 11

0 3.0 3.0 10

0 1.0 1.0 11

0

9.4 17.0 23.0 11

1) Legentl: Distance 1, 2, ilistance between the anterior encl of the cell and the anterior entl of the
nuclear apparatus (1) and the posterior enr[ of the frontal row (2).

2) The 2 basal body pairs lelt to the anterior part of the frontal row are not includecl.

Zool. Jb. Syst. ll4 (198?), 2 209



- \.. 4t;

Figs. 40--48. Eemisincirra liui,ila fuom life (Figs. 40-43) and after protargol impregnation (Figs. 44

to 48). 40-43: Diflerent body shapes in ventral and dorsal view. Fignre 42 shows the subpellicular
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marginal row(s) in aiao about 10pm long, made up of only 4 cilia. Right marginal
row begins to the right of the posterior end of the frontal row. Transverse cirri in-
conspicuous, caudal cirri absent. Dorsal cilia about 3pm long. Kinety l consits of 2
or 3 basal body pairs (Figs. 38, 39).

Discussion: Hem'isdncima inquieta was also found in an alder stand at the Stubnerkogel,
Gastcin area, Salzburg ("Taxotop D" in Forssr.rnn and Pnnn 1985). The morphology of this alpine
population concurs very well with that of the population of Ulm. Hrusrncpn (1986) ilescribes only
the infraciliature of this species, which agrees compietely with our results. However, the type ma-
terial - from rvhich the type location is not given - has only 14-17 macronuclear segments. The
drawing of H.kahli (Ilurrxaur, 1977) is also very similar to our population olE.inquieta. Dspecially
the number of macronuclear segments and the position of the contractile vacuole correspond better
than with the type material of H, inqudeta. However, the infraciliature is different. In H.kahli the
right marginal row begins more anteriorly than in H. i,nquieta and there are no basal body pairs
immcdiately lelt of the anterior part of the frontal row. Furthermore, Hrnmoncrn (1982) re-studied
the type material of H. kahli and found it to be much more vermiculare (width : length about 1 : 15)
than shown in the drawing of Burrxeur (1977a). Considering these differences in the body shape
and the infraciliature our population egrees more with the type material ot H.inquieta. UnJortu-
nately, no drawings of trhe in oioo aspects of the type material are available. Thus, a reliable com-
parison is difficult and further populations must be investigated to decide whether E.kahli and.

H.dnquieta are real species or extremes of a polytypical species.

Hemisincirra liuid,a nov. spec. (n'igs. 40-48, Table 7)

Diagnosis: Inuiuo about 110-155x10-25pm(n : 4), vermicular, often strongly
twisted, blue-green to livid subpellicular granules and spindle-shaped food vacuoles.
About 16 adoral membranelles. 1 dorsal kinety.

Typc location: Moderately frequent in the litter and upper soil layer of a pasture
between Nauplion and Tripolis, Peloponnesus, Greece.

Dcscription: Body flexible but not contractile, margins converging anteriad and
posteriad, somctimes nearlv parallel. Anterior end rnunded, posterior one tapered and
usuallv bent to the left in ventral view. Anterior fifth very thin, remaining body not
flattened, but constantly tapered posteriorly (Fig. 40-43). Macronuclear segments
spherical, ellipsoid, or dumbbell-shaped, with medium sized nucleoli. Contractile va-
cuole on the left-hand border, distinctly above the middle of the cell, during diastole
with 2 channels. Close beneath the pellicle short rows of about 1.5pm large blue-green
to livid granules, giving the whole animal a bluish shimmer at low magnification
(F'igs. 40-42, 44). Cytoplasm colourless, with numerous l-3 pm large, colourless
globules and many 7-9x2-4pm large, spindle-shaped food vacuoles with a parallel
arrangement of bacteria. Movement very slow, worm-like.

Adoral zonc of membranelles about '/ro of body length, the 3 distal membranelles
distinctly separated from thc proximal, nearly perpendicular arranged part. Blrccal
area yery small. Pharyngeal fibers terminate in the middle of the cell (X'igs. 44-48).
Il'rontal cirri and anteriormost cirrus of the right marginal row consist of 4 or 6 cilia,

granules. Scale mark : 30 ptm. 44, 45:
46-48: Infraciliature of the anterior
caudal cirri; LMR, left marginal row;

lnfraciliature in ventral and dorsal view. Scale

part in ventral and dorsal view. Scale marks
RMR, right marginal row; RFC, right frontal

mark - 30 p,m.

- L0 pm. CC,

cirrus.
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to 55). Austrian population (Figs. 49-52, 54, 55). Japanese
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all other cirri are made of 2 cilia only!Left frontal cirrus adjacent to the middleof the
3 separated membranelles; right cirrus posterior to the middle one and near the au-

terior end of the undulating membranes, which are too small to be studied in detail
with the light microscope. Left marginal row begins close to the proximal adoral mem-

branelle, the right one at the anterior end of thc cell, both making nearl5' 1 turn to
the posterior end of the cell (Figs. 44, 45). Dorsal cilia i,n aiao abort 2-3pm long.

Dorsal kinety unshortened (Figs. 45, 47, 48).

Discussion: About 2 months after thc discovery of thc type material, a second population was
found in arable soil near Vienna. This population had exactly the same diagnostic characters: worm-
like, hclically twistcd body, blue-green subpcllicular granules, spindle-shapeil food vacuoles, and
slow movement. Thcse characters separate H.liudd,a from other rvorm-shaped congeneric species

likc I1. interrupta, H.fi,liformi,s, H.uermi,culare (ForssNrn 1982; Hnuunncon 1985). It differs from
E.uirid,i,s, which also possesses spindle-shaped food vacuoles and prominent green subpellicular
granulcs, by its body shape, cirral pattcrn, and nuclear apparatus (Fotssnrn 1982).

Histriculus cuuicola (Kanr,, 1935) nov. comb. (Figs. 49-55, Table 8)

The 2 populations studied are very similar. Thus they are not described separately.
However, some biometrical differences are shown in Table 8.

Redescription: Size in aiuo about 140-220x70-l00pm (n:2). Body stiff,
outline ovoid, both ends broadly rounded. About 2.5: 1 flattened dorso-ventrally, an-
terior and posterior part very thin (Figs. 49-51). Dorsal furrow pronounced, even in
overfeed specimens. Macronuclear segments in aiao c.20x15pm, lying along the
median or slightly left of it. Anterior macronuclear segment usually slightly larger
than the posterior segments (Figs. 53, 55, Table 8). Micronuclei in aiao about 4pm in
diameter. Contractile vacuole on the left-hand border roughly in the middle of the
cell, during diastole with 2 large dilated channels. Pellicle and cytoplasm colourless,

subpellicular granules absent. In the cytoplasm some 1-5pm large, colourless glo-

bules and l-6 pm large yellowish crystals. X'ood vacuoles with ciliates (Tetrahymena

sp.) and cysts of naked amebas. Also cannibalistic! Movement rapid, usually sliding,
sometimes rotating like a board around the long axis of the cell.

Adoral zone of membranelles about 44o/o (Austrian population;40o/o in the Japa-
nese population) of body length, bases of the largest membranelles in uiuo about 11pm
wide. Buccal area large, undulating membranes bent. X'rontal and ventral cirri in aiao

about 25pm long, genus-specifically arranged. Bases of the transverse cirri slightly
enlarged, cirri in a'iao c. 35 pm long, posterior 2 protrude beyond the posterior border.
Marginal cirri'in uiao abort 20pm long. Right marginal row begins almost at the level
of the right frontal cirrus. Anteriormost cirrus of this row usually slightly detached
and not involved in the primordium of the right marginal row of the proter (Figs. 53,

54). Space between the posterior ends of the marginal rows small, occupied by the 3,

only slightly dorsal inserted caudal cirri, in aiuo hardly distinguishable from the cirri
of the marginal rows. Dorsal cilia in aiuo c.3 p,m long. Kineties 3 and 4 slightly shortened
anteriorly (Fig. 55).

Cysts with an irregular toothed surface, teeth about 2.5 p,m high. Inner wall c.

7.4p,m thick. Cytoplasm densely filled rvith small globules (Fig. 52, Table 8).
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Table 8. Biometrical characterization of Histriculus caaicolar)

Character Il sl) SE CV IIin. \[rr.r.

Body, length2)

Body, width2)

Adoral membranelles, I{o.')

Adoral zorle of membranelles, length')

Maeronuclear segments, No.

1st macronuclear segment, length3)

lst macronuclear segment, width

Znd macronuclear segment, length

2nd macronuc'lear segment, width

3rd mar:ronuelear segment, length

3rd mar:ronuclear segment, width

4th macronuclear se§ment, length

4th macronuclear segment, width

Maeronuclear segment pairs,
distance between

Micronuclei, No.

Posterior micronucleus, length

Posterior micronucleus, width

Left marginal row, No. cirri2)

Right marginal row, No. cirri2)

Enlarged frontal cirri, l{o.

Buecral eirri, I{o.

Yentral cirri, I{o.

Postoral ventral cirri, No.n)

135.3* * * 133.0
102.9 102.0

7?.9'ß * * 72.0

53.7 54.0

48.1:k * x 45.0

33.3 33.0

60.5* * x 56.0
+t.6 41.0

4.t 4.0

4.0 4.0

22.3 23.0

M.rr 14.0

16.0 16.0

10.? 10.0

L7.4 19.0

12.1 12.t)

14.3 14.0

9.2 9.0

18.r 18.0

L2.9 13.0

13.6 14.0

8.9 9.0

20.4 20.0

12.1 12.0

13.2 1_3.0

9.2 9.0

7.L 7.0

5.8 5.0

3.4 3.0
4.6 4.0

2.9 2.8

2.0 2.0

2.7 2.7

2.0 2.0

21.6 ns 21.0

2t.3 21.0

24.8* 25.0

23.3 23.0

3.0 3.0

3.0 3.0

1.0 1.0

1.0 1.0

4.0 4.0
4.0 4.0

5.0 5.0

5.5 5.0

25.2 5.503

8.3 2.081

18.4 4.023
6.8 L.711

9.3 2.029

1.5 0.373

76.2 3.324
2.L 0.515

0.2 0.048
00
6.4 1.402
1.1 0.27 4

4.2 1.0?8
1.1 0.262

5.0 1.290
1.5 0.369

3.6 0.943
0.7 0.164

b.6 1.439

2.0 0.493

2.8 0.72L
0.6 0.164

5.4 1.400
1.5 0.364

2.7 0.707
1.0 0.250

3.6 0.782
3.1 0.776

0.7 0.163
1.1 0.429

0.3 0.064
00
0.2 0.032
00
2.6 0.567
1.2 0.301

1.9 0.418
1.2 0.296

00
00
00
00
00
00
0.2 0.048

0.8 0.247

18.6 88.0
8.1 87.0

24.9 42.0

l2.l 43.0

19.3 32.0
4.b 30.0

25.2 39.0
4.9 39.0

6.4 4.0

0 4.0

24.4 12.0
7.5 13.0

26.L 9.0
9.8 8.5

28.7 10.0
t2.2 10.0

25.6 9,0
7.L 8.0

30.8 10.0

15.3 10.0

20.5 9.0
7.3 8.0

26.6 72.0
12.0 10.0

20.7 8.5
10.8 7.0

50.1 3.0

53.4 2.0

21.8 2.0
24.8 3.0

10.1 2.5

0 2.0

5.4 2.5

0 2.0

12.1 L8.0
5.6 l_9.0

7.7 22.0
5.1 22.0

0 3.0
0 3.0

0 1.0

0 1.0

0 4.0

0 4.0

4.3 5.0
15.0 5.0

186.0 2L

121.0 16

112.0 2l
67.0 16

70.0 2l
36.0 16

96.0 2L

46.0 16

5.0 2L

4.0 16

29.0 L5

L7.0 16

23.0 15

12.5 16

26.0 15

15.0 16

20.0 15

10.0 16

28.0 15

16.0 16

1,9.0 15

10.0 16

28.0 15

14.0 16

18.0 15

11.0 16

17.0 2L

13.0 L6

5.0 2l
6.0 7

4.0 2L

2.0 16

3.0 2L

2.0 16

28.0 2l
24.0 16

29.0 2L

26.0 16

3.0 2L

3.0 16

1.0 2L

1.0 16

4.0 2L

4.0 16

6.0 2L

7.0 11

2I4 Zool. Jb. Syst. 114 (1987), 2



Table B (continued)

Charaeter ll SD SE CV Min. I\f ax.

'l'r'il ns\"(irs(' r'il'r'i. \u.

('illrrl;rl rit't'i. \o"

I ) o t'sit l li i rt r,t ir,s. \ n.

('t'st. rl iir nlr,ttr'l' I

0 5.0 5.0 2l
6.6 5.0 6.0 16

L7.4 3.0 5.0 2L

0 3.0 3.0 L4

4.9 6.0 7.0 2L

0 6.0 6.0 11

8.0 48.0 62.0 25

0

r) Upper line, Austrian population; lower line, Japanese population.
2) The populations were compared with the analysis of variance or the Knusrer,-Wer,rrs test

(Sor,rr and Rourr 1981). ns, P> 0.05; *, 0.05>P > 0.01; **, 0.01> P> 0.001; **t,
P < 0.001. Two-tailerl.

a) This is the anterior macronuclear segment.
e) The ventral cirri near the transverse cirri are includetl.
s) From life.

Discussion: The Austrian population is larger than the population from Japan, which has

been under culture conditions for many years. But the very similar arrangement of the cirri anil
the peculiar enlargement of the anterior macronuclear segment justify the assumption of conspe-

cifity.
The itlentification of our population as Orgtricha caaicola, which was rather insufficient des-

cribed by Klrr, (1935), is somewhat arbitrary and based on the number of macronuclear segments,

the cell size, and the terrestrial habitat. The stilf botly anil the inconspicuous cautlal tirri of the
living specimens require the classification in the gerlus Histriculas, which is probably a synonym
ol Stylonychia (K.r.nr, 1932, 1935; IlrrrNsrnnonn et al. 1986). Hislrdculus cauicola can be separated
from other quadrinucleate oxytrichiils by the habitat lE. si,milis Qunrrnnstnot, 1867 in Kenr,
(1932); marine], the caudal cfuri lStylonychia granilis; very prominent caudal cirri (Keur, 1932)],
the number of ventral cirri [If, bmanil more than 18 ventral cirri(Dnecnsco 1966a)], and the shape

of the undulating membranes l9leinda quailrinucleala,' conspicuously bent anteriorly (Dnrcrsco and
Nrrr.rr: 19?1; Forssxpn 7984)). Onytri,cha magna Gnr,nr and Szearroos, 1950 is probably synonymous
with 11. caadcola (Bonnon 1972).

Lamtostyla edaphoni, nov. spec. (Figs. 56-60, Table 9)

Diagnosis : In aiao about 70-85x20-30 p,m (n : 4), long ellipsoid, c. 7-9 cirri
in the'frontal row. 1 cirrus left of the frontal row at about the level of the buccal cir-
rus. About 17 adoral membranelles.

Type location: Scattered in the lower part of a bundle of straw, which was in
contact with the soil. Salzburg, Austria.

Description: Margins nearly parallel, anterior part slightly converging, both ends

rounded, about 2: 1 flattened dorso-ventrally (Figs. 56-58). Macronuclear segments

ellipsoid with large nucleoli, lying slightly left of the median. Each segment usually
with 1 micronucleus, the anterior segment rarely with 2. Contractile vacuole without
channels, about in the middle of the cell, conspicuously displaced inwards (Figs. 56,

57, 60). Pellicle without subpellicular granules. Cytoplasm colourless, containing some

5.0
5.1

3.4
3.0

6.1

6.0

6b.3

5.000
5.0 0.3 0.085

3.0 0.6 0.729
3.000
6.0 0.3 0.066
6.000

56.0 4.4 0.884
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57 58
56

Figs. 56-60. Lamtostyla eilaphoni from life (l'igs. 56-58) and a,fter protargol impregnation (Figs. 59,
60). 56-58: Ventral, dorsal, and lateral view. 59, 60: Infraciliature in ventral and dorsal view.
Arrow head, discontinuity in the frontal row. Scale marks : 30pm,

L-3 pm large globules and many 4-10 pm large food vacuoles with bacteria and
unidentifiable content. Movemcnt rapid.

Adoral zone of membranelles about 30o/o of body length, bases of the largest nrem-
branelles in uiao c. 5 pm wide. Buccal area flat and narrow, undulating membranes
nearly parallel, slightly bent. Buccal cirrus positioned near the anterior end of the left
undulating membrane (Figs. 56, 59). tr'rontal cirri slightly enlarged. X'rontal row begins

the right frontal cirrus, terminates at about the level of the cytostome, somctimes
a discontinuity in the middle part (Fig. 59). Marginal rows widely open posteriorly,

uiao c. 10pm long. Transverse cirri not enlarged, ,in aiao about 15pm long,

lrrolt'urlirtg lrlvortrl llrr,postcrior llrrrlr,r'. l)orsal «'ilia irr rirrt <'. ilprrr lonu
ri0).

Discussion: Lamtostyla eil,aphon'i differs from its congeners in the number ancl arrangement
of the cirri in the frontal area, the number of dorsal kineties, and the nuclear apparatus.

The new species, Tachysoma hyalina, and T. perisincima have to be olassifietl in the genus .Larz-
tostyla Buml.lm, 1977 fLamtostgla hyalina (Brncnn, Forssrnn, anrl Ao.ru, 1984) nov. oomb., Lam-
tostyla perisincirra (Hauwncnn, 1985) nov. comb.], because they agree with the type species Z.
lantotlei in the following characters: dorsal kineties without caudal cirri, small body length, a re-
duced number of transverse cirri and adjacent ventral cirri, lack of postoral ventral cirri, and posses-
sion of a short frontal row which terminates at about the level of the cytostome. Especially L. peri-
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Table 9. Biometrical characterization of Lamtostrlla edaphoni

Characterl) il SI) s l,l CV Min. Max. n

Body, length
Body, width
Adoral membranelles, I{o.
Adoral z,one of membranelles, length
Maeronuclear segments, No.
Anterior Ma, length
Anterior Ma, width
Posterior Ma, length
Posterior Ma, width
Ma, distance between
Distance 1

Mieronuclei, It[o.

Posterior micronucleus, length
Posterior micronucleus, width
Left marginal row, No. cirri
Right marginal row, No. cirri
Frontal cirri, No.
Buecal cirri, I\To.

Frontal row, I{o. cirri
Distance 2

Cirri left of the frontal rorv, No.')
Transverse cirri, I{o.3)
Dorsal kineties, No.
DK L, No. basal body pairs
DK 2, I{o. basal body pairs
DK 3, No. basal body pairs

61.1 62.0

15.9 16.0
16.7 17.0
18.5 18.0
2.0 2.0

9.9 10.0
4.7 4.0
9.3 9.5
4.8 5.0
8.1 8.0

17.4 17.0
2.2 2.0
2.0 2.0
1.8 2.0

17.6 18.0
18.1 18.0
3.0 3.0
1.0 1.0

8.0 8.0
L9.2 18.5
1.0 1.0
4.L 4.0
3.0 3.0
5.8 6.0
9.9 10.0
8.8 8.5

6.7 2.131
1.5 0.458
0.7 0.213
2.2 0.687
00
1.3 0.400
0.5 0.153
1.6 0.517
0.6 0.201
2.0 0.634
2.5 0.791
0.4 0.133
0.2 0.050
0.4 0.112
1.8 0.56?
1.7 0.b26
00
00
0.7 0.211
2.6 0.827
00
0.6 0.179
00
1.0 0.366
1.3 0.44t
0.9 0.313

l l.o -t11.0 (i11.0 l il
1). I lii.0 l E.tt l(t
-1. I l(i.o 18.0 lrr

I 1.7 l;r.() J2.tl l tt

0 J.il 2.0 l(r
I l.t{ ,\.fi I1.0 I (r

l().:i -l.tl ;r.,r l(t
17.{i (;.o I 1.0 I lr

l :i.l 1.0 (i.{ t l o

l+.11 ,r.(l l2.tl ltt
1-t.-l 1 l.rt 22.0 l(r
l 1).J l.o :i.( ) l 0

i:{.1 l.,r l.() ltt
20.2 I .(t 2.0 I (r

l(1. I l;r.(f f0.(l ltl
1l.l l(i.(l 22.t1 ltt
o :i"o :i.(, l o
() 1.0 l.(l lrr
t.:i 7.0 1).o l0

l:i.(i l;r.O J;r.O l(l
o l.o l.o l0

l;i.S :i.o ,r.o l t t

o :i.(| :1.0 lrr
I s.l l -1.0 7.0 ,\

I J"t; i1.() I J.ll ,\

lO. I l'\.(l I (1.(l ,\

1) Legentl: Distance 1, 2, distance between the anterior end of the cell and the anterior entl of the
anterior macronuclear segment antl the posterior end of the ventral row respectively; DK1,
DK 2, DK 3, dorsal kineties 7,2,3; Ma, macronuclear segment(s).

2) The frontal cirri and the buccal cirrus are not incluiled.
3) Adjacent ventral cirri are included.

sincirra antl the type species have a very similar ventral infraciliature (Burrruur 1977b; Buncrn
et al. 1984; Hnnnpncnn 1985). However, they can be easily separated by the nuclear apparatus,
the body shape, and the number of dorsal kineties.

Some morphogenetic stages of L. perisincima reveal that 1) the formation of the oral primor-
tlium begins at the left transverse cirrus, 2) the posterior cirrus of the frontal row is modified to a

primordium, anil 3) the frontal row is (very probably) formed by 2 streaks (Brncnn et al. 1984).

Character 1) was also observeil in the new species and L, hyalina (Brnonn et al. 1984), character 2)
it L. hyalina, and the tliscontinuity in the frontal row of -L. eilaphoni (tr'ig. 59) supports point 3). Un-
Iortunately, nothing is known about the morphogenesis of the type species.

Burrrrnp (1977b) supposed that Lamtostgtra is in the holostichid lineage, whereas Snerr, and
LvNn (1985) classilieil it in the family Clailotrichitlae. However, the general morphology anrl the
known stages of the morphogenesis (see above) inilicate a classilication within the Oxytrichidae.
Burtr.rup (19??b) provitletl no satislying characterization of the gerrs Lamlostula. Thus, we pro-
pose the lollowing diagnosis: Usually small, wide to long ellipsoiil Oxytrichidae without caudal
and postoral ventral cirri. Number of transverse cirri and adjacent ventral cirri usually reduced.
1 short frontal row, which originates lrom 2 streaks. Type speciest Lamtostglalamolte'i BuIrreur,

Zool. Jb. Syst. 114 (1987), 2 217
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7977. Lamtostyla tliffers from Tachysoma in the ventral cirral pattern. It can be sepparateil from
Hemdsdnc'i,ma by the body shape and the origin of the lrontal row (Forssnnn 1982, 1984; Hnunnn-
crn 1982, 1985).

Onytri,chalanceolata Snrnuva, 1930 (Figs. 61-66, Table 10)

Redescription: Size ,in a'iao about 100x40p,m (n:1). Body very flexible, but
of constant shape, ellipsoid, anterior third part narrowed and slightly contractile, both
ends rounded. About 2: 1 flattened dorso-ventrally (X'igs. 61-63). Macronuclear seg-

ments fiz u'iao about 2lxl0 pm,lying slightly left of the median. Micronuclei 'in u'iao

about 3pm in diameter. Contractile vacuole on the left-hand border, slightly above
the middle of the cell, during diastole with 2 inconspicuous channels. Pellicle without
subpellicular granules. Cytoplasm colourless, with many 3-8pm large, colourless glo-
bules and 2-7 p,m large crystals in the posterior part of the body. Food vacuoles about
10pm in diameter, with crystalline content. Movement very rapid, sliding hastily to
and fro.

Adoral zone of membranelles about 30o/o ot body length, cilia of the distal mem-
branelles c. 73 pm long. Buccal area small, undulating membranes nearly straight.
tr'rontal cirri slightly enlarged, in uiao about 16,am long. Buccal cirrus inserted near
the anterior end of the undulating membranes (Figs. 64, 66). All postoral ventral cirri
immediately posterior to the proximal part of the adoral zone of membranelles. Trans-
verse cirri enlarged, slightly cup-shaped, in aiao about 28,am long, distinctly project-
ing beyond the posterior border. Marginal cirri in aiao about 13pm long, left mar-
ginal row J-shaped, terminates at the posterior end of the cell, whereas the right one

ends at the level of the posterior transverse cirrus (Figs.64, 66). Caudal cirri inconspi
cuous. Usually 1 caudal cirrus on dorsal kineties 1-3 each, sometimes 2 on each of
these kineties (Figs.65, 66). Dorsal cilia about 3-4p,m long. Dorsal kinety 1slightly
shortened anteriorly, kinety 4 terminates at the middle of the cell.

The stomatogenesis begins with the formation of a long and narrow oral primordium,
which extends from the left transverse cirrus to the posterior postoral ventral cirrus
(Fig.66).

Discussion: The habitat antl the general morphology oI our population concur very well with
the original description which is, howevet, based on living observations only (Snrnuvl 1930). We
do not agree with Bonnon (1972) thaü O.lanceolala is a synonym of the limnetic O.aeruginosa,
since this species is coloured and the transverse cirri are conspicuously tlisplacetl anteriad (W'nzns-
urowsrr 18?0).

Onytricha naqil'ia nov. spec. (Figs. 67-70, Table 10)

Diagnosis: In a'iuo about 85-100x40pm (n:2), ellipsoid to nearly parallel
sided, about 24 adoral membranelles, c. 21 cirri both in the left and right marginal
row. 5 dorsal kineties, only row 5 shortened posteriorly. Dorsal cilia i,n aiuo c. 2 pm
long.

Type location: Upper layer (0-5cm) of a salt soil with rush, about 50m away
from the sea. Nauplia Bay, Peloponnesus, Greece.

Description: Body very flexible, but of constant shape, anterior part narrowed,
posterior end broadly rounded. About 2: 1 flattened dorso-ventrally (X'igs. 67, 68).

Zool. Jb. Syst. 114 (198?), 2 219



Table 10. Biometrical characterizatiort ol Onytricha lanceolata (upper line), Ongt'richa naupli,a (miiltlle

line), and Onytricha rubripuncta (lower line)

Character x ll sl) S I.] CV IIin. IIax.

Body, length 87.9
63.3

140.1

Ilocly, width 30.8
26.1

1D.L

Adoral metnbranelles, I{o. 26.b

24.b

39.2

Adoral zone of membranelles, length 27.5
21.1

43.7

l\facronuelear segments, No. 2.0
2.0
2.0

Posterior macronttclear segment, lerrgth 15.3

11.1

20.1

Posterior mAcronuclt'ar segment, width 7.8
7.8

7.2

Macronuclear segments, distance betu'een 3.9
5.4

16.8

Ilicronuclei, No. 2.1

2.7

2.4

Posterior mieronucletts, length 2.8
1.7

2.8

Posterior micronucleus, width 2.7

t.7
2.8

Left marginal row, No. cirri 31.4
20.8
29.4

Right marginal row, No. cirri 28.4

2r.5
28.6

Enlarged frontal cirri, I\o. 3.0
3.0
2.7

Buccal cirri, I{o. 1.0
1.0
1.0
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1+().0 ll..\
li(l.tl ii.;r

2(;.0 l.(i
-['r.(] +.(i

?7.0 I.;r

J-1.; 1.7

+o.() I.11

17.; l.l
21.0 l.;
-1, r.0 ii. , r

2.0 o

2.0 (l

2.tl ()

l -[.] J.:i
I 1.0 l.l
20.o 2.:i

7.0 l.l
,\.o 0.t{

7.t I ( ).{i

:i.0 ll.0
,r.0 J.{l

I 8.0 l.:r

J.0 ( ).7

:i.( ) 0.ir

2.0 0.{i

J.H O.2

l.(i {).1

J.,S O.l

2.i 0. 1

1.(i ().1

2.,\ ().J

ii I .;r 2.(i

2o.ir I.7
21).0 f .i
21).0 2.0

22.O 1.,q

21).0 2. +

:i.{ ) o

:i.o 0

:i.0 0.;r

I.0 o

I.() 0

I.O (I

2.109 8.3

2.b52 12.7

3.056 8.5

1.016 11.4

0.809 9.8
1.1?9 10.1

0.4t7 b.5
0.522 6.7

0.500 4.9

0.314 3.9

0.458 6.9

0.909 8.1

00
00
00
0.653 14.9

0.433 12.3

0.597 11.5

0.305 13.6

0.249 10.1

0.145 7.8

0.874 77.3

0.636 37.2

1.156 26.6

0.193 32.L

0.153 l-7.9

0.163 26.4

0.045 b.7

0.053 9.8
0.045 6.1

0.042 5.3
0.053 9.8

0.045 6.1

0.763 8.4
0.533 8.1

0.434 5.7

0.583 7.L

0.582 8.6
0.631 8.5

00
00
0.118 16.8

00
00
00
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'lilble 10 (r,ontinuetl)

Chelracter ll sl) SE CV Itin. l![a.x.

Ventral cirri, No.

Postoral ventral crirri, I{o.

Yontral cirri near the transversc cirri

Transverso cirri, ItIo.

Caudal cirri, I{o.

Dorsal kineties, I{o.

4.0
4.0
3.8

3.0
3.0
3.1

2.0
2.0
2.0

5.1

5.0
4.0

3.6
3.1
3.1

4.0
5.0
6.0

4.0 0.4 0.123
.1.(l 0 (l

4.0 0.4 0.107

3.000
3.000
3.0 ().ii 0.133

2.000
2.000
2.0 0 t)

5.0 0.3 0.083
5.000
4.0 0.4 0.098

3.0 1.:i 0.3 7I
3.0 0.3 0.100
3.0 0.4 0.091

4.000
5.000
6.000

l().7
o

I O.lt

(l

{l

I (i.;r

0
(|

(l

;t.?

0

l).; r

:i{;.(;

1( !.1

I 1.2

{)

{t

o

3.0 5.0 12

4.0 4.0 10

3.0 4.0 15

3.0 3.0 t2
3.0 3.0 10

3.0 5.0 15

2.0 2.0 t2
2.0 2.0 10

2.0 2.0 15

5.0 6.0 t2
5.0 5.0 10

3.0 5.0 15

2.0 6.0 t2
3.0 4.0 10

3.0 4.0 15

4.0 4.0 12

5.0 5.0 10

6.0 6.0 15

Macronuclear segments in uiuo c.2IxlO p,m, 'with medium-sized nucleoli, lying slightly
left of the median. Micronuclei in aiuo about 3pm in diameter. Contractile yacuole

on the left-hand border in the middle of the cell. Pellicle without subpellicular granules.

Cytoplasm colourless, filled with many 2-b pm large crystals, shining globules (3 to
10pm in diameter), and food vacuoles which contain fungal spores and phytoflagellates
(Anisonema sp., Euglena airidis) @'ig. 67). Movement rapid.

Adoral zone of membranelles c. '/, of body length, bases of the largest membranelles
,in aiao about 7pm wide. Buccal area flat and very narrow. Undulating membranes
bent and largel;r superimposed (Figs.67-69). Frontal cirri in a'iao c. 20pm long,

bascs slightly enlarged. Right frontal cirrus between the distal end of the adoral zone

of membranelles and the anterior end of the right marginal row. Buccal cirrus near
thc anterior cnd of the undulating membranes. Transverse cirri about 20pm long,

bases only slightly enlarged, almost forming a longitudinal row (Fig. 69). Marginal
cirri in uiuo c.20pm long, rows distinctly separated posteriorly. Caudal cirri in a,iuo e.

20pm long, verv motile. Dorsal kineties 1-4 unshortened, row 5 terminates at about
the level of the cytostome (Fig. 70).

Discussion: In the body shape, the sizc, and the arrangement of the frontal-ventral-transverse
cirri O. nauplia resembles O. matritensis R,ruInrz-MoNrEsrNos and Pnnrz-Srr,v.L, 1966. In this
species, howevcr, no caudal cirri were observed, indicating that it probably belongs to Tachysoma.

From tho other small to nrr:dium sized,OuEtricha species, sueh as O,hymenostoma Srorns,1887,
O, luddbunda Sroros, 1891, U. monspessulanu (Cn,rrtom and Sfcurr,r, 1940), O. elliplica Gnrpr and

Sz.nr,r.oos, 1950,O. mrlzor Dnlcrsoo 1966, and.O.aariabdlis Gnorrrno, 19?5 it differs either in the
body shape, thc ventral cirral pattern, the number and arrangement of the dorsal kineties, or in the
habitat.

l-t.t Zool. Jb. Syst. 114 (1987), 2 22L
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Figs. 67-70. Ougtricha nauplia from life (Figs. 67, 68) and after protargol impregnation (Figs. 69,

?0). 67, 68: Ventral and dorsal view. 69, ?0: Infraciliature in ventral and dorsal view. Scale marks
:30pm.

Orytricha rubripuncta noy. spec. (Figs. 71-75, Table 10)

Diagnosis: In a'iuo about 150x45pm (n:1), posteriad slightly narrowed, red
subpellicular granules around the bases of the cirri and the dorsal bristles. 40 adoral
membranelles on the ayerage. 6 dorsal kineties, kinety 4 conspicuously shortened

anteriorly.
Type location: Moderately frequent in the soil of an uncultivated grassland in

the Golan Hills, Israel.
Description: Body long oval, both ends rounded, slightly contractile. Macro-

nuclear segments in uiuo about 21 xt} pm, lying slightly left of the median. Micro-
rutclei'in a,iuo c.3pm in diameter (X'igs. 71, 75). Contractile vacuole without channels,

about in the middle of the cell on the left-hand border. Subpellicular granules shining
red, about 1 pm in diameter, arranged only around the bases of the cirri and dorsal

bristles (Figs. 71, 73). Thus, the specimens appear redish even at low magnification.
Cytoplasm colourless, densely filled with yellowish crystals (Fig. 72). X'ood vacuoles

contain long bacteria, diatoms (Hantzschia sp.), phytoflagellates (Chlamyd,omonas sp.),

testate amoebae ( Tri,nema lineare ), and ciliates (S athrophilus sp.).

Adoral zone of membranelles about 30o/o of body length, formed like a question

mark. Buccal area flat, undulating membranes slightly bent. Pharyngeal fibers in aiao

prominent. X'rontal cirri in aiao abottt 15pm long, bases distinctly enlarged. Arrange-
ment of the frontal, ventral, and transverse cirri genus-specific. Transverse cirri only
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Figs. 71-?5. Or,ytricha rubri,Ttuncla fiom life (Figs. 71-73) and after protargol impregnation
(Figs.74, 75). 7l: Vcntral view. 72: Cytoplasmic crystals. 73: Dorsal view. The red subpellicular
granules are distributed around the bases of the ilorsal bristles and cirri. '14,75: Infraciliature in
ventral and dorsal view. Scale marks : 30pm.

slightly enlarged, situated very near to the posterior end of the cell and nearly between

the posterior ends of the marginal rows. Marginal cirri i,n a'iao about 10-12,am long
(Figs.71, 74). Caudal cirri on kineties 1, 2, and 4. Dorsal cilia c. 3pm long. Dorsal
kineties 1, 2, and 5 unshortened, kinety 3 slightly shortened posteriorly, row 4 only
extends in the posterior half, and row 6 only in the anterior third (X'ig. 75).

The formation of the oral primordium begins adjacent to the postoral ventral cirri.

Discussion: OnEtri,cha rubripuncta can be separated unequivocally from the other species of
this genus by the reil subpellicular granules (Krnr 1932; Bonnon 19?2; Strr,r,rn 19?4; ForssNrn
and Aorn 1983). It is not clear lrom the original description of O. aeruginosa, whether the "rost-
rothe Körnchen" are situated in the cytoplasm or close beneath the pellicle (Wnznsrrowsm 1870).

Krnr, (1932), however, states that it is the cytoplasm which gives this species the red colour. Mo-
reover, O. aeruginosa differs in the position of the transverse cirri which do not protrude beyoncl the
posterior border and the Iimnetic habitat. In aiao O. rubripuncta could be confused with popula-
tions of Arosomo,iil,a agi,lis which seem to have sometimes also a redrlish granulation (ForssNon
1982). Bui alter protargol impregnation these 2 species can be easily separated by the tlifferent
number anrl arrangement oI dorsal kineties and transverse cirri.

The classification as a species of the genus Ouytricha is based on the phylogenetic system of
WrnNssBncnn et al. (1986).
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view. 79, 80: Infraciliature in ventral and dorsal view.

,1 ',{}R
) (\,{ ^§

or!§
O?- T§ a



Steinia tetracirrata Gnr,r,fn:r, 1942 (Figs. 76-80, Table tr1)

Discussion: Our population agrees astonishing well with the original description. Sincc it is
published in Hungarian and hence probably ilifficult to understand we give a complete redescrip-
tion.

R e d e s cr i p t i o n : Size in aiao about 160-170 x 60-65 pm (n : 2). Margins straight
and parallel, right margin somctimes slightly convex, both ends broadly rounded.
About 2:1 flattened dorso-ventrally (Figs.76-78). Body stiff and fragile. Macro-
nuclear segments in uiuo c. 30x15pm. Nucleoli large, in uiao easily recognizable.
Micronuclei 'in uiao about 5pm in diameter. Pellicle without subpellicular granules.
Cytoplasm colourless, contains many 12-17 pm large food vacuoles with crystalline
content, bacteria, and phytoflagellates (An'isonema sp.). Movement rapid.

Adoral zone of membranelles about 40o/o ot body length, formed like a question
mark. Bases of the largest membranelles'in uiao c.7lp,m wide. Buccal area genus-

specific. Undulating membranes consist of 3-4 rows of basal bodies (Figs. 76, 78, 79).

X'rontal cirri in aiao about 25 pm long, bases enlarged. Cirral pattern as shown in
X'igure 79. Only 4 transverse cirri, in aiao abort 28pm long, tips slightly fimbriated.
Bases only slightly enlarged; though somewhat displaced anteriad, the cirri protrude
distinctly beyond the posterior border. Marginal cirri 'in aiao abott 24,am long" rows
do not confluent posteriorly. Left row J-shaped, terminates at the posterior end of
the cell (Fig. 79). Dorsal cilia c. 3pm long. Dorsal kinety 4 only slightly shortened an-
teriorly (X'ig. 80).

Steinia c'itrina nov. spec. (Figs. 81-84, Table 11)

Diagnosis In aiao about 120-150pm long. Long ellipsoid, yellowish to orange-
ycllow subpellicular granules around the bases of the cirri and the dorsal bristles. About
33 adoral membranelles. Transverse cirri inserted near the posterior end. Dorsal kinety
4 begins in the middle of the cell.

Type location: Litter and soil of a goat pasture between Nauplion and Tripolis,
Pcloponnesus, Greece.

Description: Body flexible, sometimes slightly sigmoidal, left margin slightly con-
vex, right onc straight or slight concave, both ends rounded. About 2: 1 flattened dorso-
ventrally (Figs.81, 82). Macronuclear segments 'in aiao about 25 xl4pm,lying left of
the median. Micronuclei 'in o'iuo c. 7 x5 pm. Contractile vacuole on the left-hand bor-
der in the middle of the cell, during diastole with inconspicuous channels. Close beneath
the pellicle numerous yellowish to orange-yellow subpellicular granules of 0.5-1.5pm
in diameter around the bases of the cirri and the dorsal bristles, which give the cell a

yellow shimmer at low magnification (X'ig. 82). Cytoplasm colourless, densely filled
with food vacuoles which contain diatoms (Pinnulari,a sp.), phytoflagellates (Ani,sonema

sp.), fungi, and ciliates (Cyclidium sp., Vorticella sp., Pseud,ocohnilembus sp.). Move-
ment rapid.

Adoral zone of membranelles about 351, of body length. Buccal area genus-spccific.
flndulating membranes consist of 2 (perhaps 3) rows of basal bodies. X'rontal eirri in
uiao about 20pm long, bases slightly enlarged. 3 postoral ventral cirri in close ueigh-
bourhood of the proximal end of thc adoral zone of membranelles. Transverse cirri
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Table 11. Biometrical characterization of Stei,nia telracimata (upper line), Stei,nia citrina (middle
line), antl Tachysoma granuldfera (lower line)

Character M sl) SE CV Min. Max.

Body, length

Body, width

Adoral membranelles, I{o.

Adoral zorle of membranelles, length

Maeronuelear segments, No.

Posterior macronuclear segment, length

Posterior macronuclear segment, width

Macronuclear segments, distance between

Micronuclei, No.

Posterior micronucleus, length

Posterior micronucleus, width

Left marginal row, I{o. cirri

Right marginal row, No. cirri

Enlarged frontal cirri, I{o.

Buccal cirri, No.
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8.1 2.846 9.0 77.0
11.3 3.4tt t7.4 75.0

7.0 2.t20 tl.z 55.0

8.5 2.997 18.4 34.0
4.8 1.436 14.2 27.0
2.3 0.692 9.8 21.0

2.7 0.944 8.0 28.0
2.0 0.607 6.0 31.0
t.4 0.4Lb 6.0 21.0

3.4 1.2t7 9.3 32.0
2.7 0.820 7.8 31.0
1.4 0.407 6.2 20.0

0002.0
0002.0
0002.0
1.4 0.498 8.5 14.0
3.2 0.963 2t.3 11.0
1.6 0.491 13.2 10.0

0.5 0.164 4.5 10.0
7.2 0.352 14.9 7.0

1.0 0.310 19.1 4.0

4.4 1.544 34.2 7.0

z.b 0.7b4 i., o.o

0.5 0.164 20.6 2.0

0.8 0.226 34.4 1.0
0002.0
0.1 0.033 3.4 2.8

0.7 0.202 79.2 2.0

0.2 0.062 7.4 2.5

0.1 0.033 3.4 2.8

0.4 0.133 16.5 2.0

0.4 0.117 20.5 1.5

2.7 0.944 16.3 13.0
2.L 0.623 9.6 17.0
0.8 0.237 5.3 13.0

3.1 1.102 18.3 14.0
2.2 0.658 10.3 18.0
1.1 0.333 6.8 15.0

0003.0
0003.0
0003.0
0001.0
0001.0
0001.0

89.3 90.5
99.0 100.0
62.6 62.0

46.t 45.5

33.5 32.0
23.6 22.0

33.4 34.5

33.6 33.0
22.9 22.0

36.8 3b.5
35.0 35.0
2r.7 22.0

2.0 2.0
2.0 2.0
2.0 2.0

16.6 17.0
15.0 15.0
12.4 13.0

10.3 10.0
7.8 7.0
5.4 6.0

t2.7 14.0

4.4 4.0

2.3 2.0
2.2 2.0
2.0 2.0

2.8 2.8
3.5 4.0
2.8 2.8

2.8 2.8

2.7 2.8
1.9 2.0

16.4 16.0
21.5 22.0

14.7 15.0

17.0 16.5
2L.2 21.0
16.3 16.0

3.0 3.0
3.0 3.0
3.0 3.0

1.0 1.0
1.0 1.0
1.0 1.0

105.0 B

112.0 11

76.0 11

59.0 B

41.0 11

27 .0 11

36.0 8

37.0 11

25.0 11

42.0 8

39.0 11

24.0 11

2.0 8

2.0 11

2.0 11

1B.O B

2L.0 11

14.0 11

l-1.0 B

10.0 11

7.0 11

18.0 B

0

9.0 11

3.0 B

4.0 11

2.0 11

3.0 B

4.0 11

3.0 11

3.0 8

3.0 11

2.8 11

21.0 B

24.0 11

16.0 11

24.0 B

25.0 11

18.0 11

3.0 B

3.0 11

3.0 11

1.0 8

1.0 11

1.0 11



t
Table 11 (continued)

Character ]l SD s l,l CY Min. Max.

Ventral cirri, No.

Postoral ventral cirri, No.

Yentral cirri near the transverse cirri, Ir[o.

Transverse cirri, I\o.

| )istiln('(' llctu't'r,n tltt, postt't'iot' tt'atts\'('l's('
tirrus ir nrl tlrr, 1)ostr,r'ior crrrl of tht' r't,lI

('ir rrrlal cilri. No.

I )o t'sir l li i n tt its. \ o.

4.0 4.0
4.0 4.0
4.0 4.0

3.0 3.0
3.0 3.0
3.0 3.0

2.0 2.0
2.0 2.0
1.0 1.0

4.0 4.0
4.9 5.0
4.0 4.0

3.5 3.0

3.3 3.0
3.0 3.0

6.0 6.0
5.8 6.0
1.0 4.0

00
00
00
00
00
00
00
00
00
00
0.5 0.163
00

0.9 0.282

0.5 0.164
00

00
0.4 0.t22
00

0 4.0 4.0 B

0 4.0 4.0 11

0 4.0 4.0 11

0 3.0 3.0 8

0 3.0 3.0 11

0 3.0 3.0 11

0 2.0 2.0 8

0 2.0 2.0 11

0 1.0 1.0 11

0 4.0 4.0 I
11.0 4.0 6.0 11

0 4.0 4.0 r.1

0

26.3 3.0 6.0 11

0

1,4.3 3.0 4.0 B

0 3.0 3.0 11

0

0 6.0 6.0 8

6.9 5.0 6.0 11

0 4.0 4.0 11

distinctly protruding beyond the posterior border, bases only slightly enlarged. Left
marginal row J-shaped, terminates at the posterior end of the cell. Right row nearly
straight, terminates at the level of the ventral-transverse cirral group. Caudal cirri
inserted dorsally, exactly above the gap between the marginal rows. Length of dorsal
cilia about 3-4pm. Dorsal kinety 4 begins in the middle of the cell, rows 5 and 6

shortened posteriorly (Figs. 83, 84).

Discussion: Stei,nia citrina is very probably identical with §,'inqu'ieta (Srorrs, 1887) as

describcd by K,tur, (1932), who stated a brownish granulation. However, Sroxns (1887) mentionetl
neither subpellicular granules nor a colouring of the cytoplasm. Forssnpn (1984) described. a Ste'in'ia

population with conspicuously anteriad displacetl transverse cirri anrl yellowish subpellicular gra-
nules. Considering the redescription of K,rur, (1932) as decisive, Forssrnn (1984) identifieil it pre-
liminary as S.inquieta. Ilowever, the present investigations imply that this pair of characters re-
quircs the establishment of a new specibs: Steinia primdcirrata nov. spec. (diagnosis see below).
Perhaps S.platystoma in Dnrcnsco (1970) is conspecific with this new species, at least according
to thc infraciliature. But unfortunately, there is no indication rvhether this population possesses a
granulation or not.

From the data above it follows that §. inquieta (Sroros, 1887) must be considered as a species

without subpellicular granulation. Then it differs from S. cand,ens Klnr,, 1932 only in the body
size. According to Srorrs (1887) 

^9. 
inquieta has a body length of about 95pm. Hence,"Ougtricha

cand,ens" in PÄrscr (19?4), which is c. 90pm long, and S. cand,ens var. d,epressa Grr,rr6nr, 1942
(100-120pm long) are presumably conspecific with §. inquieta. To the contrary, the S.canilens
of Krur, (1932) is conspicuously larger (150-200pm), which is confirmed by the redescriptions of
Gnor,rnnr (1975) and ForssNnn (1982). As a result of this rliscussion we propose the following dia-
gnosis:
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Figs. 81-84. Stei,nia ci,tri,na hom life (Irigs. 81, 82) and a,fter protargol imprcgnation (Figs. 83,

84). 81: Ventral view. 82: Lateral view. The yellow to orange-yellow subpellicular granules are
located around the bases of thc dorsal bristles and cirri. 83, 84: Infraciliature in ventral and dorsal
view. Scale marks : 30pm.

Steiniaprimicimataüov.spec.Diagnosis: Inaiuo about90-130x35-S0pm,cllipsoid,yellow
shining subpellicular granules around the bases of the cirri and dorsal bristles. Transverse cirri
considerably displaced antcriad. About 30 adoral membranelles. Only dorsal kinety 6 conspicuously
shortened. Typ e lo c ation: Upper soil (0-2 cm) oI a bottom land in Ure Tullnerfeld, Lower Austria.
Description in ForssNrn (1984) as S. inquieta.

Steinia inquiela (Srorns, 1887). Diagnosis according to Srorns (188?): rrr aiao abort 9'opm
long, elongate to obovate, about 3 times as long as broad. Subpellicular granules absent. Type
location: Stantling pond-water with Lemna sp. (North America). Description in Srorrs (1887).

Steinda canilens Krrr, 1932. Diagnosis according to K.urr, (1932): In aiuo abort 150-200
x60-80pm, ellipsoid to ovoirl. Transverse cirri protrude tlistinctly beyond thc posterior border.
Subpellicular granules absent. Type location: Moss on a shady wall in Yolksdorf, Hamburg,
'West Germany. Description in Keur, (1932), redescriptions in Gnor,rrrn (19?5) and ForssNnn
(1e82).

'l'rr,'lrrlsttttrrr qftilttlil'?ttt llo\'. sl)('c. II,'igs. l{il 8!). 'l'alllc II)
l)iagrrosis: /rr i'ilrr allorrl 70 $:i:, 2i iiiiparr (rr , -l). r,lli;rsoirl. r'r,llorvish to

olarrgr,-\'r'llou. c. 0.»ptrr lat'gr. srrlrpr,llir'rrlar grar)rrl('s. { tritrrsvr.tsc cirri. -l rlorsal lii-
rrcl ics. lnrl itllorrt 2il arlrrlal llr(,lltl)l'än('ll('s.
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Type locatiou: Moderately frequent in arable soil near Vienna, Austria.
Description: Margins distinctly convex, left one narrowed anteriorly, both ends

rounded. About 2: 1 flattened dorso-yentrally (X'igs. 85-87). Macronuclear segments
with small nucleoli, in uiao about 10 x7 pm,lying slightly left of the median. Micro-
ntclei 'in aiuo c. 3 x2 pm. Contractile vacuole on the left-hand border, distinctly above
the middle of the cell, during diastole with an anterior channel (Figs. 85, 87, 89). Sub-
pellicular granules yellow to orange-yellow, irregularly distributed in loosely arranged
groups. In small perhaps precystic specimens they are distinctly orange. Cytoplasm
colourless, with some small crystals, many 2-b pm large homogeneous globules, and
food vacuoles which contain naked amebas and their cysts, large (7 xZ pm) fungal
spores, green algae and zooflagellates. Movement rapid (Figs. 85, 87).

Adoral zone of membranelles about 35o/o oI body length, bases of the largest mem-
branelles in ts'iao c. 6pm wide, cilia of distal membranelles in uiuo about 15pm long.
Buccal area small, deep, and rather distinctly bent anteriorly. Undulating membranes
bent, superimposed anteriorly (X'igs. 81, 84). Bases of the frontal cirri only slightly
enlarged. Ventral cirri arranged in a line. 3 postoral ventral cirri near the cytostome,
1 ventral cirrus adjacent to the slightly enlarged, in uiao c. 22 pm long transverse
cirri. They protrude distinctly beyond the posterior border. Marginal cirri,in u'iuo abort
15pm long, going backward the bases become smaller and the distances between them
become wider. Marginal rows distinctly separated posteriorly. Dorsal cilia in aiuo c.

4p,mlong. Dorsal kinety 1 slightly shortened anteriorly (Figs. 85, 88, 89).

Discussion: The possession of a real Orytri,cha cirral pattern, the absence of caudal cirri, and
the size require the classification in the gerrx Tachgsoma (K*rr, 1932; Bonnon 1972; Su,rr,r and
Lvxi,r 1985). From the other members of this genus 7. granuli,fera can be easily distinguished by
the conspicuous subpellicular granules (Krul 1932; Bonnon 1972; Srrrron 1974). In uiuo it canbe
easily confused, with Steini,a c'itri,na atd, S.primicimata, becarse the colour and arrangement of
the subpellicular granules are similar. In addition, T. granulilera possesses a Steinia-llke peristomial
lip'

Urosoma acum'inata (Sroros, 1887) Ka.rrI,, 1932 (Figs. 90-97, Table 12)

Discussion: The body shape and the arrangement of the cirri and dorsal kinoties fit the re-
description of Forssson (1982) vell. Flowever, our population is larger (x :155pm; Forssrrn
1982, r : 113pm), has 50o/o more adoral membranelles (r :36; y-:24), and more cirri in the
lelt (r- : 40; -x:32) and right marginal row (x : 43; x : 35). In spite of the conspicuous intcr-
population variability ol important characters; a separation at the species level should be avoided
since too little is known about the geographic variability of this genus.

Some additional observations: After protargol impregnation many tiny ar-
gentophilic globules especially around the bases of the cirri. X'eeds on phytoflagellates
and diatoms (Hantzschi,a sp.). Cyst formation takes a long time in cultures. Initially
the outer layer is smooth and about 2 pm thick. The cyst is densely filled with l-3 pm
large clod-shaped inclusions. Sometimes the contractile vacuole is still recognizable.
The movement of the cytoplasm can be clearly seen (Fig. 94). A second type of c;rsts

occurred rather frequently in older cultures. It has a thick (about 3 pm) rough wall and
a rather clear zone which contains sometimes fast moving particles, probably some

sort of parasites (X'ig. 95). There were many transitions between these 2 types.
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'l'ul)lt I J. liiortrr,tricir,l chiu'it('ttt'izit,tiott of
Ilrtn'r.t' Iirtr,)

(Jrosom,a a,cunxinü,ta, (upper line) and (Jrosoma g igantea

('lrir t'ir,r'tct' }Ix SD SB CV Min. Max.

I3ody, ltrnght

I3ody, rvidth

Adoral membranclles, I{o.

Adoral zone of membranelles, length

Parorale membrane, lt,ngth

Endoralc membrane, length

Macronuclear segments, No.

L54.5
t57.7

43.8
47.2

36.0
46.8

41.7

58.0

20.0
23.6

L'D.2

20.4

3.9
2.0

Posterior macronuclear segment, length 11.5
2L.3

Posterior ma,cronuclear segment, rvidth 8.5
9.2

Macronuclear segments, distance betweenr) 10.9
30.5

Micronuelei, No. 5.0
3.4

Posterior micronucleus, diameter 1.6
2.ß

Left marginal rol, I{o. cirri 40.4

34.6

Right marginal row, I{o. cirri 43.2

42.9

Frontal cirri, I{o. 3.0
3.0

Ruccal cirri, No. 1.0
1.0

Ventral cirri, I{o. 3.8
4.0

Postoral ventral eirri, It{o. 2.8
2.8

Ventral cirri near the transverse cirri, I{o. 1.9
1.9

Transverse cirri, No. 4.9
5.0

Cautlal cirri, I.[o. 3.0
3.0
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Table L2 (continued)

(llrirt'itttr,r' sl).\t Str (' \' N[in. Max. n

l)ot'sit I kilrr,tir,s. \o.

('r'st. rliir nt(,tt,r' l?l

('.t'st. rlia nrt'ttr' ?l i

('t'st. rli;r nttttr' li:l

4.0 4.0
4.0 4.0

43.0 43.0
ß4.7 69.5

89.5 85.5

131.5 130.0

00
00
2.5 0.615
6.9 1.861

8.7 2.329

10.1 2.702

0 4.t)

0 4.0

5.9 40.0
10.8 52.0

9.7 76.0

7 .7 111.0

4.0 13

4.0 25

50.0 17

70.0 t4

0

105.0 1,1

0

150.0 14

1) In U. acuminala the distance between the pairs of macronuclear segments was measured.
2) From life. In A. acumi,nala the outer diameter was measured (tr'igs.94, 95). For the designation

of the diameters in [/. gigantea see Fig. 102.

Arosoma gi,gantea (Hon'vÄru, 1933) Kaul, 1935 (Figs. 98-104, Table 12)

Redescription: Size in uiao c. 170-210x65-90pm (n:3). Body long ovoid,

narrowed postcriorly, sometimes nearly parallel. About 2: 1 flattened dorso-vcntrally,
dorsal distinctly arched. Usually both ends rounded, posterior end sometimes slightly
tapering (Figs. 98-100). Macronuclear segments in ai,uo bright shining, about 32 x14
pm, lying slightly left of the median. I{ucleoli large, in uiao recognizable. Micronuclei
in u'iuo about 3pm in diameter, lie close to the macronuclear segments. Contractile
vacuole slightly above the middle of the cell, during diastole with inconspicuous chan-

nels (Figs. 100, 104). Close beneath thc pellicle numerous ellipsoid structures (about
2pm;mitochondria?) and tiny (less than 1pm) colourless granules in loose rows(n'ig.
101). Cytoplasm greyish, densely filled with many crystals (especially in the posterior
part of thc cell), shining globules, and numerous food vacuoles of 10-20pm in dia-
mctcr, containing bacteria, zooflagellates, ciliates (Vorti,cella sp.), fungi, and compact

uniclentified material. Movement rapid.
Adoral zone of membranellcs about 37o/oof body lcngth, bases of the largest mem-

branelles in aico c. I pm wide. Buccal area flat, undulating membranes nearly straight,
consist of basal body pairs, covcred by an arched hyaline plasma lip (n'ig. 98). F]rontal

cirri only slightly enlarged, 'in uiuo c.25pm long. Buccal cirrus inserted at the anterior
end of the anterior undulating membrane. Arrangement of ventral and transvcrsc cirri
constant (Fig.103). Transverse cirri'in uiuo abott 30pm long, distinctlv protruding
beyond the posterior border. Marginal cirri'in uiuo c.21pm long. Right marginal row
begins at the level of the right frontal cirrus, terminates slightly subterminal. Left
marginal row J-shaped. Caudal cirri thin, strongly motile inserted at the posterior cnd

of the dorsal kineties 7, 2, and,3. Dorsal cilia i,n uiao abort 3 pm long. Kinety 1 slightly
shortened anteriorly, kincty 4 terminates in the middle of the cell (Figs. 103, 104).

In culture. U.gigantea encysted after conjugation. Cyst yellowish, consist of 1) an

outer hyalinc mucous layer with adhering bacteria, 2) an inner relatively firm mucous

laycr with 2pmlarge ellipsoid yellow inclusions,3) a c. 3.5pm thick cyst wall, and 4)

thc cytoplasm with 4-8pm large globules (Fig.102, Table 12).
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Figs.105, 106. arosomoida agilis.105: Ventral view from life. 106: Infraciliature in ventral view
after protargol impregnation. Scale marks : 30pm.

Discussion: The assumption of conspecifity of our popula,tion and the üype material is based
on following characters: the body shape, the very good agreement in the cirral pattern, the arrange-
ment of the undulating membranes, the transverse cirri which protrude distinctly beyontl the
posterior border, the possession of short rows of subpellicular granules, and the habitat. The only
conspicuous difference exists in the number of dorsal kineties (type material 5, our population 4).

K,tttr (1935) mentions a resemblance with U. macrostyla. However, in this species the transverse
cirri do not protrude beyond the posterior end which is conspicuously notcherl (W-nzosnrowsrr
1870). In addition, there are great differences in many biometrical characters (compare with FoIss-
Nnn 1982).

Arosomo'id,a agili,s (ENIaLMANN, 1862) HnUrERGER, 1985 (Figs. 105, 106, Table 13)

Discussion and additional observations: As a complement to the redescrip-
tion of X'orssxnn (1982) we give an additional biometrical characterization and some

further observations of a conspicuously tapered population.
Size in aiuo abott 80-140x30-33,r2m. Bases of the largest adoral membranelles

'ina'iuo c.5-7 pm wide, cilia of the distal membranelles about 15pm long. Length of
the marginal cirri c. 10pm. Caudal cirri about 15pm long, very thin and motile. Trans-
verse cirri ,in uiuo inconspicuous, dorsal cilia c. 3pm long. Macronuclear segments ?z

aiuo abott 10-14 x7 pm, micronuclei c. 4x2pm. X'ood vacuoles about 7pm in dia-
meter. Cytoproct near the posterior end of the cell, through which vacuoles with about
3-4p,m large crystals may be discharged (Fig. 105).
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Table 13. Biometrieal charaeterization of flrosomoida agilis

Charar,terr) It sl) stt CY Min. Max. n

liorlr'. ltrrgtlt
Iiorlr'. n'irltlr
.\rlorit I nl('ntllt'ir tttllts. \rt.
.\rlrr ral l,on(, of ntcttt l)t'illtt,llt's. ltlrgf lt
\lircr'ollrttlr,rr I' s(,grttr,rtts. No.

l)ostr.t'ior' )lir. lcttgtlr
l)ostcrior' ]l ir. u'irltlr
Ilir. rlistirnrr l)('t\\'('('n

Il ilronttt'lci. \o.
l)osttriot' rn irt'ort rtr'l(,us. rliir ttt(,t(,t'

l,r,f t rrrir t'girrrr I r'o\\'. \ o. t'ir"r'i
Iliglrt rnirt'girral r'o\\'. No. r'irri
lirorrt;rl cirri. N o.

litttt'irI rirri. \o.
Vr,rtt t'irI tit't'i, \o.
l)ostot'rrl vcntt';rl cirri. \o.
Ir,tttr';r I rirri n(,ir t' tlrr' 'l'('. \u.
'l'r'il ils\'(,r's(, r'irri. N tl.
('ilrrrlirl rirri. \o.
I )ot'sir I liirrt,tit.s" \o.

,\t;.1 ti(;.0 .i.:i
2ir.ll li.O -1.2

2i.1 J(i.0 l.f r

24.;r 2ir.o I.l)
i.0 1"0 {)

I l.:] I l.r I 2.:i
(i. I (i.o o..\
1).? 10.0 2.(i

2.il l.() {}

].t ;i.t) o.;i
l:i.; Jli.(l ;i.,r

lJ.7 2:i.0 J.i
1.1) :i.() o.:i
().ll l.o o.:i
:i.1) +.0 0.-l

:i. l ]i.0 0.:I
l.o 1.0 o

:.0 ?.{l o

:i.0 :i.(t il
-1.0 *1.0 {)

(i.2 7t{.0 1,(i.0 1 .,

1(;.7 I 7.() ti2.0 l;
7.(; J:i.() :i().(| l.i
?.,q 21.(r 2ti.0 l.r
0 l.() 2.() I.r

l t{.:i tl.o l ?.o l . r

1:i.2 -l.O 7.0 t.r
J(i.? ;r.0 l{.tt l.r
o J.tt J.tt :l

1 ( ).J 2.it :i.( I :i

1.1.1) 20.() :i1.0 I.r
I0.ii I ?.() J7.0 l,r
ti.S i.0 ii.o l;
,t.fi () 1.0 l.r
1).1 :i.0 .1.0 l.r
,q.8 ;i.0 4.0 l . r

( l 1.0 1.0 l,r
(l l.(l 'l.tt l;r
0 :i.(l :i.( l l.r
0 -1.0 1.0 1.1

1.378
1.094
0.504
0.496
0

0.583
0.206
0.667
0

0.167
0.91"3

0.636
0.067
0.067
0.091
0.067
0

0

0

0

ll l,r.gr.rrrl: )lir. rrrrr,r'rornrcltar stgrrrr,rrtlsl: 'l'('. trirnsvttsr. r'irli.

Sirrr'r, l1lll2 u'r' lravt'slrrrlitrl rrritur' poptrlatiorts of this spocics arrrl [orrrrrl lhcnr ull
to l)oss('ss vr,llol'ish strllllr,llicrrlitl gt'attulcs arorrnrl tltc cit ral basr,s arrrl lhc rlolsal hristk's.
l'lrr;tit.u,trx il8{i2) :tlso rrotcrl it "sclttvitclt riithlichblaunr'" col«rrrr irr tlris sllt'cics.

Zusammenlatsung

Morphologie unil Biometrie einiger Boden-Eypotriehen (Protozoa: Ciltophora)
Es wurden die Morphologie untl die Infraciliatur von folgenden 18 hypotrichen Ciliaten-Arten

aus verschiedenen Böden Asiens und Europas untersucht: Pseuilouroleptus procerus nov. spec.,
Kahli,ella bacill'iformds, K. s'impl,eu, Keronopsis wetzeli, Paruroleptus notabilis, Eemisincima inquieta,
H.liaida nov. §pec., Eistriculus caaicola nov. comb., Lamtostyla eilaphoni, nov. spec., Onytricha
lanceolata, O. nauplia nov. spec., O, rubripuncta nov. spec., Stednda letracirrata, S. c,il,röna nov.
spec., Tachysoma granulifera nov. spec., Urosoma acuminala, U.gigantea rnd, Urosomoiila agi,lds.

Alle Arten werden biometrisch charakterisiert. Von K. bacilliformis, H. cauicola, a. acuminata und.
U. gi,ganlea wcrden die Cysten beschrieben. Die Infraciliatm von Paraurostyla buitlmmpo ist typisch
für die Gattung Pseuilouroleptus: Pseuilouroleptus buitlmmpi, (Forssxrn, 1982) nov. comb. Für die
Gattung Lamtostyla Burrraur, 1977 wird cine verbesserte Diagnose vorgeschlagen. Dieses oxytri-
chide Genus enthält nun 4 Arten: L. lamoltei (Typusart), L.eilaphoni rov. spec., L.hyalina(Bnn-
cnn, ForssNnn und Aoeu, 1984) nov. comb. (für Tachgsoma hyalina) urd L. peris'incirra (Hn*r-
BERGER, 1985) nov. comb. (für Tachysoma perisincima), Die subpelliculären Granula und die auf-
fallentl weit nach vorne verlagerten Transversalcirren von Steinia inquieta in Forssnrn (1984) er-
fordern die Errichtung einer neuen Speeies: Steinda pri,micirrata nov. spec. ßtu S. inqui,eta (Srorrs,
1887) unil B. cand,ens Kenr,, 1932 werden auf den Originalbeschreibungen basierende Diagnosen
vorgeschlagen.
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Buchbesprechung

Kxonnr, D. v., G. Gnüm, R. Güxrunn und K. Scnuror (Hrsg.): Die Vogelwelt Thüringens
(Avifauna der Deutschen Demokratischen Republik, Bd. 3). 339 Seiten, 24 Diagramme, 8 Ta-
bellcn, 23 Yerbreitungskatten, 4 Karten, 53 Fotos. VEB Gustav Fischer Yerlag, Jena 1986.
Preis: Gebunden 35,- M, Ausland 48,- DM.

Im Rahmen der auf 5 Bände geplanten Avifauna der DDR liegt nach dem bereits 197? erschie-
ncnen 1. tsand über die Vogelwelt Mecklenburgs (nunmehr bereits in 3. Auflage) und dem 2. 1983
herausgegebenen über die Branrlenburgs nun der 3. Band über ilie Vogelwelt Thüringens vor. Nach
tler 1979 über das Gesamtvorhaben und den Inhalt des 1. Bandes (Zool. Jb. Syst. 106, 167) unil
1984 über den des 2. (ibid. 111,742) erfolgten Besprechung sei hier zunächst auf die Beibehaltung
des bewährten Aulbaus sowie der Gliederung (nach Verbreitung, Häufigkeit, Lebensraum, Bestands-
entwicklung, Wanderungen usw.) bei den einzelnen Arten auch für die Ornis der tsezirke Erfurt,
Gera und Suhl hingewiesen. Die Yogelwelt des seit dem 18. Jahrhundert durch die klassischcn Vogel-
kundlcr BocrsrnrN, Crnrsrrilx Luowrc Bßrru, v. Bnnlopscn, LrnrE und Hrlnorn,c,Nor berühmt
gewordenen Gebietes wird nun unter spezieller Mitarbeit von 35 Feldornithologen sowie 5 Fach-
autoren unter der Führung von G. Gnüx, R. GüNrnnn und K. Scnnrror, insbesondere aber von
D. v. I(Nonnr, nach dem bis Enrle August 1981 erreichten Stanil mustergültig dargestellt, wobei
freilich leider der nordöstlichste Teil unberücksichtigt bleibt, da zu Bezirk Halle gehörig.

Im einzelnen konnte dabei auch auf den 23 Verbreitungskarten nicht auf die natürliche Land-
schaftsgliederung Bezug genommen werden, für tlie von den Botanikern Hrrrrl und Scur,ütnn
außer einer (bunten) Karte der Flächennutzung und Naturraumgliederung eine ausgezeichnete
Charakterisierung gegeben wird. Danach umrahmen 4 mehr oder weniger naturnahe Waldlandschafts-
typen (auf Gebirgsbörlen, Buntsandstein, Muschelkalk ünd Zechstein) das zentrale Ackerhügel- unrl
Bergstufenland, während Flußlandschaften und Gewässer nur eine untergeordnete Rolle spielen.
Eine künftig mehr ökologisch auf Umwelt, Naturschutz unrl Landeskultur gerichtete Ornithologie
findet in den insgesamt 11 ausgeschiedenen Typen eine angemessene Grunillage. 10 Bililer berühmter
Thüringer Ornithologen, 20 Fotos typischer Lanrlschaften sowie übet 20 markanter Brutvögel be-
reichern tlie grünrlliche Ilearbeitung cles umfangreichen Datenmaterials, das allein 18 2spaltige Sei-
ten Literatur umfaßt.

H. J. Mülr,nn (Jena)
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