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Infraciliature and Systematic Position of the

Marine Interstitial Ciliates (Protozoa,

Ciliophora) Lopezoterenia tOlpens (Kahl, 1931)

Nov. Gen., Nov. Comb., Discotricha papillifera

TufTrau, 1954, and Paraspathidillm fllscllm

(Kahl, 1928) Fjeld, 1955*

II/fraci/iaillra y PosicióI/ Sislemática de los Ci/iat!os Maril/os, IlItersticiales

(l'rotozoa, Ciliophora) l..opezolerel/ia torpells (Kal1l, 1931) Nm'. Gell., NOI'.

COII/b., Discotriclw papillifera TI/ffrall, 1954 J Partlspathidillll/ fllsclIlI/

(Ka/¡f, 1928) Fjeld, 1955
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rhe lllorpholoJ;Y and infraciliature of Lope:ott'rellill lorpell.\' (Kahl. )931) nov. gell .. nov. como.

(hasiol1)111: Jric/lOpe!mll torpt'll.'i Kahl. ) 931 ). 1);scotriclltl/mpilli!ertl luffrau I c))4. and I'artlspo[hidi"",

fllSCtlIll (Kah!. 1'>28) Fjdd. 19)5. SOI11C rcmarkahlc inlcrstitial ciliatcs (Prntt1Z<l<I. Cili,ophora) from

lIJe Frcnch ¡\tlantic cllast <.JI !\oscoff. wcrc studicd in live anu prolargtlJ-imprcglwtcJ spccimcns and

wilh lhe scalllling clcclron lllicroscllpC. �tost fcalurL's nI' 'l.' torpells are highly relllinisccllI 01' 1>.

fJtlpi/lifeTll. namc1y lhe general ciliary pattern. lhe hahilat. lhe cortical papillae conlaining fw.iftlrm

tridltlcysls. lhe paroral mcmhranc-likc kinely ni lhe upper righl end 01' lhe oral licld. lhe slruclure of

lhe pharyngcal h<lskct. i.llld lhe I<lck nI' l.L postoral primordiallield. 'lllUS. ¡ric!wpt'ima torl't'lls is ¡¡"igncd

as ti ne\\' gellus. l.ope:o!l'Tl',Jilll1tlv. gl,.'Il .. lo lhe miernlhoracillc fHmily DiscOlrichidac. I'0l'c;;okreni/l

Jirrer, frllm l>;s('otric!w hy the simple. hnlotridlOus cilialun: lacking enll1pounJ. eirri.like eilia

aggrcgales alld dctails uf lhe cortical ornamenlalitlll. 1\ relillcd dassilication 01' lhe Illicrothnracine

nassulids is suggcsled. I'draspd/¡'idium ftlScllm has highly spccializcd cili<¡ and killelids in lhe anterior

hody portion. formillg a dikinctidal Lireumoral kincty. a dikinclidal pcrinral ciliary coronu. and lJ

cnll1plcx dorsal hrush: furthcrl11nre. lhe pcriortli dikinctids hcllr nelll<lIOUCSmala, i.c. ,m,: oralized

sOllllllic kinclids. possihly bl,.'causc lhc cytopharYl1geal hasket is wcakly devclopcd. Mnsl 01' lhcsc

fealurcs are highly rcminiscclll nI" gymnoslome haplnrids. lo \,,'hich H¡raspal¡'idillm is assigllcd as a

llt.:W family, Paraspathidiidac no\'. fam. (I\cropislhiina ('!) with apica!. excavalcd oral opcning

..urrnunJcd hy dikinctiJ .. forming Ctlllspicunus l:iliary L'nrOIl<l, Brossc and circumoral dikinelids hc¡¡ring

uniyul,:. highly spcciali/cd eilia).
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J. Kc)' wnrds: IJiscotr;cha papillifera; infrnciliaturc: Lope=otal'lIia torpl!ll.'> TlOV. gen .. nov. comh.:

micrnthllradds: l'armpa,hidiunI fu_w:"m: gymnostoIl1cs .
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RESUMEN

La morfología e in fraciliatura de J.opt'::oterellilllorpt'lIfi (Kahl. 1(31) IW\'. gen .. no\'. comh. (hasit"nimo:

lriclwpdma [orpell5 Kahl. 19.11). IJisco(riclia papil/iJi.'m .Iuffrau. 195� y fltmHpat/¡idi"m !U.\ClW¡ (Kahl.

!lJ2X) Fjc1J. 1955. los ciliauos (I'rntllzllu. Ciliophora) intersticiales Clll.:ontrauos 1:11 Roscorr en la

costa atlántica de Francia. fueron estudiados tanto en vivo. como iJ11prc�llados con protargnl y

ulilizallllo un microscopio clcctrl'nico de harrido. Ll mayor parte Jc los caracteres lllorfol6gicos

de L torpl.!f¡S son muy parecidos a los de n. pl1pillij��ra y son; i:I palrúll gClIcral de la infraciliatura.

el háhital. las papilas membranosas yue contienen tricocistos fusiformes. la l-inclia p.:lror<ll en forma

Jc lIIembralla en el extrcmo superior derecho de la zOlla hucal.la estructura de la canasta f�lríl1gea y

la falt;l de una f.Olla primordial postora!. Por esta radlll. 1.. IOfpt'f/S es <lsignaJn a la familia

I líscot richidae perteneciente al suhorden Micrnthoracina. j,oj)¡!=olerellia Jiliere Je } )i\Colriclw por 1;1

simple eiliatura hnlolriehida.la cual 110 posee compuestos de dlins agreg�a.lns. parecidos ,1 cirros y

por algunos Jt:talles referentes a la ornamentaeit'll cortical. Se sugiere una n:¡,;tífi¡;aeit'ln en Iil

¡,;lusificacit'll Jc los microthoracinos l1assuliJtls. Paraspa,},iclium júscum tielle ¡,;ilios y cilléliJas

altamente especializados en el anteL'uerpo form:lndn una cinClia cin.:ulllnral dicinetidal. ulla enrona

ciliar perioral con dicinélidas y un cepillo dorsal complejo: adem;¡'" Itls perinrales Jicinétidas

pn:sentan nematnJesmtls. es t.ie¡;ir ljue se Irata de cin..:tidas somáticas tlralizadas. ¡'osihlelllelltl' esto

se Jclx: a 4uc la canasta ciLnfaríngca se encuentra poco desarrollada. (iran parte de esltls ¡,;ar�lctl'r""S

son muy parccidtls a los de los gymllostnmáLidos hapt{,ridos. ¡';011 quienes J'aras!,tllhidium I..'S asignaJo

a la llueva familia ParaspaLhidiidac nn\". fmn. (AcrtlJlisthiina C!) la cual estn constituid;l pnr un

orificio oral npical 1:11 forma de I..'averna rodeada Jc dicinétiJas formando una cnWllil ciliar CtlI1S.

picua. El cqlillo y las dicinétidas cír¡;ullltlralcs pn:sL.nlan unos cili(l� incomparahle� y altanlL'lItc

c!'>pcci,¡1 il.;¡d¡lS).

Palahras c1:1\:1': J)/s("otricJw paflillijáa; infraciliatura: I.ope=o/I'fcllif/ torpt'1I.\' nn\'. gen .. 11m. c()ll1b.:

miL'[otilllrtll..'ilJt lS: j'amsplllhidium /11\"("11111: gYIIlIlt1sLom;ÍtiJt lS.

Intmductilln

II is not ",idel)' kno",n Ihal Kahl (IlJ2X. !930. 193 J.

Jl>.\2. IlJ35) was tht, first who stmlit'd psarnrno­

hiontic (iliates on a hroader s(ale, possihly

stirnulall'd by lhe bcnchmark papt'r of lh'manc

(1l).B). Kahl assignt'd must of the new specics he

found to cornrnon frcshwatcr ur marine genera.

vcr)' likdy beca use he oftcn could nol inn'sligatc

lhcrn in dctail duc to their lragility and/or rarencss.

I.atcr studics showed lhal most nf Kahl's spccies

were..' in faet n:prest'lltalin.'s of ne\\" gent'ra

(Drageso). I t.J611: Foissncr, I t.Jt.J7; Noland. IlH7:

Songo 1.990). ThL' presenl paper providcs a furthcr

t',xamplc. viz. Ji'iclrope/ma lorp"lI.\", which Kahl

(1931) I'rtll'erl)' I'laced in the i\licrtlth",acidae

(syn.: Leplopharyngidac) hut incorrcctly assigncd

to Tn('IIope/ma (no\\" l,('plop/lary"x due to

homonymy) I1ccausl.' ht' did l10l rc(ognizl.' details

of tht, snrnatic :tnl! oral ciliar)' patll'rn. Likc\\"isc.

hacht'/o('('rca JÚSCCl Kahl, 1 92H was later [(.'cogniZl'd

as rt�prcsclltalivc nf a IlCW gCllus. l'lmlspalhidium

(Fjeld, 19'i'i: Noland. 1937).

¡¡¡

Holh. 1: f01pt'IlS ami .1: fus('a han' rarely hl'l.'n

stutlied with modcrn ml.,thous. Thus, their

systematic positioll rcmained unclear « 'orliss.

1979: Dragesco ami Dragcsl.'o-Kernéis. 19i<ú). "rhe

IH<.'scnt invcstigations show that 1: ImpolJ

rt'prescnts a Ilew gcnus within the rnicrothllfacifl(.'

Dis<"otrichidat.. anu that /'araspalhidiuHI should he

assigllcu as a Ile'" famil)' to thc gymntlstOl11L'

hapt()rids.

Matedals, Methods amI Tenllill()h)�y

l.op('zol('rt'nia 100pells, J>¿H'olricha pllpill�/;'ra, ami

lJara.\palhidiuJn JlÜC'llm "'ert' found in St'ptl'rnhl'r

19t.J-I in the mesopsaml11on, ¡.e. in the upper 0.-1

cm sand layer nI' the Atlantic cnast at i{nscoll

Franee (\\'4", N-lX"'i()'). Sal1ll'lcs ,,"ere cnllecled and

Irealed as deserihed hy Fauré-Frel1liel (19'i 1). Thc'

lIppt'r 0-4 cm sanu layer of shallow pools \Vas takl.'n

with a sitovel dllring thl.' tioe. put inlo a l lilft' jaro

ano allO\\'t'd to settk for at least 2-1 hours. I lurill!!

this time many dliatcs moved up\\'ards ami

enriched in th(.' uppcr I cm 01 sand. AhoUI 20 mi
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sand and s{:(l-watcr fmm this layer \Vere collcctcd

with a largc-horc (5 mm) pipcltc ami mixcd wilh

ahout:\ 01101' a l2'}il Mg( \ solution lo uctach thl'

ciliales. The mixture was then gently rotated in a

pelri dish so Ihal lhe sand collecled in Ihe cenlre

and lhe delached ciliales could he picked up wilh

a pipl'llc frorn the dear supernatant.

Cultures of I? jilSClllH were set up in petTi dishes

wntaining artificial sea-water and a few erllsheu

whcat grains to support growth of inuigcnous

hacteria anu small ciliates which serveu as foou

tlrganisms. Para!.palhidiwllfiL�cum grew only ShlWly

in such cultures ami extineled after a few months.

ICl'n

('cllst)f I�jj{.scum \,"'crc studieu illl'il-'() lIsillga high­

pOWl'r oil immersion ohjct:tive and differential

intcrfcrcncc c(mtrasI. ami in the scanningl'lcctnm

microscopc, as destTiheu in Foissner (199 1). Thl'

illfraciliaturc uf l.. lorp('ns, /J. papil/ift'rtl, and I�

jllSCllHl \vas revl'ale<.l hy protargol impwgnatioll

lFoissner, 1991; pn>locol 11 (Wilhcrl's melh()d) 1,

usillg the..' fixative descrihe<.l hy Foissncr and

IlragesCll (1996): 5 mi gllllaraldehyde (25%), 5 mi

s<lluratl'd, aqueous men:'lIric ehloride, -' 011 aqllcolls

t)smium tetroxide (2%), anu I mi glacial acctie acid

are mixell just he..'JoTe use. This fixntivl' pre..'ser\:c..'s

mosl Il1l'sopsammal cilialcs ver)' well, hUI lIoes

nol pre\'l'1l1 nllltraclion in ('olllractile species.

Sperimcns were fixcd for 10-1:' mill ami washcu

Ihree..' times in distillcd water.
ll'lT

liss,

rJ1l' ('ounls anu ml�asurements 011 silvere<.l spccimens

Wl're perforrned at a magnificalion nI" X I ,(lOO,

In \';\'0 rnl'i\Sllfl'nwnts weTe conuuelcd at

mag.llifít"al ions 01' X ,,¡o-l.nO(). Although t hese

pruvide only rough cstimate..'s, it is \\'orth givingsueh

dat" as spccimens usually shrink in prl'paralions

ami contrael Jurill� fixation. 1II11straliolls 01' live

spl'cimcns ",'ere ha,�cd on video records. those 01'
irnpregnaled (ells were made with a camera luci­

t1•. AII figures are oricnleu with the anterior end

of lhe organism cJire('leu to the top 01' t he page.

11'rmill()log\' is an't)rdillg (() Corliss ( 1(79), hlissner

(¡90S:'), ami Foissncr & Foissncr ()t)KR).
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J""flf!:'(I/(orellia no\'. gen.

I )wgnos;s: Ilolotrichollsly ciliated 1 )iscot richi<.lae

with JislilKI C()rtical furmws oJntaining ciliary fl)WS

-H

composcu of cvenly spaced dikinctius. ('orkx wilh

eonieal interkinctal papillae,

'�i'P(' ,'pf'ejes: 'liichopeJma IO/pells Kahl. 19:; l.

Elym%f....'\': Narncd in h(JIlour ()f ProL I)r. I,úpcl.­

Ochoterena. eminent f\.1exican prolol.oologist.

Feminin(� gender according lo �trtic..'k JOh nf Ihe

ICZN.

RcdesCI"iption or Lopezoterenia torpen.\'

(Kahl, 1931) no". comb.

(Figs. I - 11, Table 1)

ImprOl'('" diagnosis: Sizt.. in \'Ú'O ahout 50- 611 x _,0­

�ll �lIn, up lo 1: I llallcl1ed lalcrally. ('mlex wilh

('(mical interkinelal papillae ami conspic..'lhJllS spincs

at marhrin nf rell. X kincties on r¡ght si(le..-. (l on Icrl.

3 adowi mcmhranellcs. mcmhrancllc ¡ smallcr

(comprising ahout 4 hasal hnuks) Ihall

memhrancJles 2 and .' (caeh eomposl'd of thrc..'l..'

kinctics with J hasal hodics l';Kh) anu far ahDve..'

cytopharyngl'al ol)('ning near left ante..'rior cm.! uf

cell. Paroral rnernhranc-like kinety ahon' ami k-fl

()f cy{()pharyngcal opl'ning, (;(Jmrncnces hetwl'l'n

adoral mcrnhranelles I and 2 and curves lo uppl'r

margin uf oral haskf..'l, composcd 01' ahout 6

dikin<:tids ami a nlOnokinetidal tail comprising 2 ­

.l hasal hodies.

,\'pf'cimens ;1I1'f'sli¡.:aled an" Irp" mater;al: Thl'

rcdcscription is hased 011 (1 well-impl'l'gnalL'd

spccinll'lls. No type material rrom f., IO/pc'/u' has

hcen mentiolll'U in lhe litcralurc. Thus, 1 han'

deposilc..'U tW() nc()tyJX' slidcs with spe..'c.."iml'ns fnllll

Roseorr, pn.'pareu as e..il'scrihl'd, in thl'

()hl'rúslcrrcichischc l.anUeSI1Ulse..'um in I jlll. (1.1).

Rc!l-vant specimcns are markl'u hya hlark ink c¡rck

un lhe covcr glass.

Ul'c!l'.\"cn"plüm: l\.1()rphotnl'tric data sh()wll in 'Iilhk' I

are rl'peatl'd in this sl'ction only as m'l'del! fur

darity. The..' re..'ucsniplion is haseu on prolar!!,ol­

iml)Tc..'g11:ttl'd specilllcI1S hCCitllSe 1 did 11()t sludy lin'

cells in detail.

Sil.e ()f prepared specimcns on a\'eragl' 5() x -,() fllll.

('ell (lutlinl' roughly scmkircular hCc..-:llls{' ()f straight

ventral ami strongly ('onve>.: dorsal sidl', hoth ends

hnladly round('lJ (I:igs. 1.6,7. K), Nudear apparaltls

ncar hody rentre, lIsually wcakly stained with

prnta rgol. macronllrklls ellipsoidal (a ht Hit 2: I ),
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mienlllUc!ClIS gltlhular (I:ig. 6). IJ()f(,' (lf nmlractilt...

\'acunk-. cylopygl'. anO cxtrllsOlm.'S not slaincd wilh

protargol. al Icast \\ith lhe mol!ificatioJl lISl'll.

('or1l'X nlOspiclIollsly ornarncnh:d hy l\lo'o kinds of

pn Kl'SSl'S, \'j/.. lIr lo I () �1I1110I1g spincs f()rmi ng t\\'()

(o thn'c indislincl rows along hol!y margin (Hg.....

1. .'. Cl. 11). ami eonil:al papillac arrangl'd in 1\\"0

fO\""S hl't\\iCCn lwo somati(.: kiJl(,.,tics cach; papillae

I - .\ �lIn high. originatc from deep. scptalc runo\\'

cxtcm.lillghctv"'(.'CIH'iliary row", (Figs. 4, 7. I 1). Food

\',u,'uolcs cOlltaim.'u fil:trncnlous cyanoha<:tcria.

) lolotrichously (.'iliatl'd. cxo... pl rOT ccnlrl' of !t.ft

",jUl', whcrc tW() kinctics arl' parlially n..'uun.'d (Fi!-,.""

1.2. K. 10). Ciliar)' rows in dcep. f..'rcnatcd furrows.

l<lrgcr anterior portion composcu uf cilialeu

dikinctids. smallcr posterior portion maut' nI'

dlialeu monokinctids (Figs. 1,2.5. K-lO). Vcntral

ciliary rows (nulllhcrs 11 - 14) a1Tnost straight,

colllmt'lHT dose 1I1llkrnt'ath aunral mcrnhrant'llt'

.\. i.t,. Icft 01' pharyngeal opcning: othcr kinelies

extt'ntl parallcl lo t'tlll"CX dorsal hoJ)' Illargill. Le.

art' increasingly cur'''t'U and rathcr c"cnly span'u,

cxct'pt for killt'til'S 5 ami 6 nl'ar dorsal margill 01'

Idt sitlc. \.... hich arc morc narrowly span:tI ami

COIllI11t'IKC prt'orally.lorming inuistinct suture wilh

kinl'ties 7 ami K cxtending a!ong uorsal margin 01'

Idl siJo (Figs. J. 2. 5. 7 - 111).

()ral opl'ning nl'ar antl'rior left l'lld (Jf ri,l!.ht Sit!l'.

I'haryngl'al hasket cOllspicuous heGIUSC long ilnd

alm()st l'irf..'ular. l'tHlll11l'nCCS suhapicllly lleal" k'll

hody margin ami extl'nt!s dorsally ami posteriorly.

\.... hl.re it cur"cs vcntrally ami ant(,.'riorly to l'lld Ill'ar

hash'l opcning (Figs, 1, 6. 7, lJ. 10): right hall' nI'

haskl't cnmposnl nf ahout 10 fine r()t.!s orif6nating

hum minu1t: grallules I unciliatl'd hasal hlldies

('1) forming paroral rnernhrant' C.'). as in

Pst'udomicro/l1orax: Pcck (11)74)1, k'ft haJf

('ornposl'd ofvery fine fihrcs. forming Ihrt"l' to fom

dil-,rilatl' proCCSSl'S (rods '!) at pharyngcal opl.'ning:

hasket lurnen with ('lluiea!. finl'ly striatl'd strUl'tUft'

(Figs. 5. 6. l) - 11), Adoral 1lu.'mhranl'lks Jc..'ft amI

ahnn: pharyngeal opt'ning. minutt.' (Figs. 1. 5, 9,

10): mt'mhranl'llc 1 near anterior end 01' sOlllalir

kinetil's 5 amI (1, cOllsisls uf only ahout fnllr hasal

hndies: Illcmhranl'lks.2 ilml3 sl)uarc-shapcd,cach

l'llnsisting uf thrcc killl.,t ies wit h lhrl'C basal hlld il'S

each (Figs. 1. 5, 9, lO). Singlc. short, Cllr\Td kinl'ly

(pamral mt'mhran<.' '!) aho"c pharyngcal opcning

hetwccn ami righl uf adoral memhranl'lks I ami

2, eomposetl 01" ahout six tlikinl'tids and a

monokinl'tidal tail rnmprising t\\.o or thrl'l' hasal

hlld ics, ¡'sS( lt:iatl'd wit h fine fihrcs mcrging intl) llr;11

hash,t (Figs. 1.5. 7.lJ, 10).

T.11II1' l. � 1 .. 'llhulllrll.it- data rnllll J.l'/WZlltl'rl"';" tllr"I'tI .\.11

( 'haraelcr X M Sil SI' (.v Mio Max 11

lIoJy. Icl1glh 4lJ.O 50.0 2.4 O.lJ 5.0 45 51 7

I�(ldy, maxil11um width 29.9 2lJ.O .1.2 1.2 III.X 27 .�6 7

Anterior cml to proximal margin
l2.lJ 1.1.0 U 115 111.4 11 1:" 7

01' adoral memhrancllc 3, distancc

('yhlpharyngcal hasket, diametcr�) 7.0 7.11 O,K tU 11.7 (, X 7

Kinl'tit,s un righl side, nlll11her KO Kll tUl 0.11 0.0 X X 6

Kincties un lert side, numh<.'r 6.0 6.11 tUl 0.11 0.0 (, 6 (,

, Kinl'lids in kincty 1, nUl1lhcr 105 11I.5 2 ..� 1.0 22.3 X I.J (,

Kinl'lids in killcty 5. numhcr 26 .."{ 265 5.2 2.1 19.K 21 J.J h

Kindids in kincty 14. numhl'r 12.7 12.0 2.11 1.1 211..\ III 17 6

1) 11011<1 IMM,tl UII pn.lal1:lIl-imIH.... J::IMh.d allllmUlIuh'd SIH't'iIllI'IIS fnulI fi.'ltl. J\ll'asllf"l'llll'lIls in ¡UII. CV • t'III,mdl'nl"f\a"iali"lI in ,"(.

J\I. lJIl'di¡llI. J\lax - lIIaximlllll. I\lill- minimulII. 11- lIulllhl'rufimli"itlllah ill\"l'sliJ::.ltl'd. SI). "t;lIl1lanl df'\'¡aliun, SE - sli1lHlitl�II'I'I'llr

l.rllll'an. ;:¡. al'ilhlll('lil' 1IJf'.11l.

21 IlIdudill� I'mls ul'iJ::inalillJ:. f"HIII IIOU'HI'.11 �ill('I)'-li�1' dlial); n""�
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Fi¡:s. 7. 11. /."p*":'1I1I'rI"';" IIITfwlu. sUIllOltk d lid .. rill illrntdlialun' ant'r prular,:,,1 ilullrt'l/:Ilati'm. 7. x. G("II(,I.. I .;�hI alld It'n lalt'ul

\ j(''''' .... N .. h' hi¡:hl) unldllwnh'III"Urtt'x. NUlllht'l"o; d�'Il .. h' kindi..... 1). Yt"lIlrlllatt'l"al ,il'" ... Iw"illll: loul!:. nl�t'd .. r.. II........11'I lent. ItI. 11.

Iti¡:hl 0111111('" anh.!"itl'" ('lid ,Ium'in!: drtitil .. uf llral allpal",.tus "lid (".. rli."al urlldllll'lIf"tillll. :\tTI'",S IWld•. S'llIldlit" dikillt'lid ... e . ("¡Iia.

ell. l")tlll'hal)'lIJ;:caIIMskl'l. KI. 1lI. 'wmali(" kinl'ties. :\11.1\12. 1\13 - afllll'alllll'lIlhnuu'IIt''i. 1'. ('urtil'al P"(liI1.u'. 1'i\.1'!. I'ar,waI

1II{'lIIhntllc. SI'. t"urtkill 'pillt's.

()CClll1"('/l('(' alld ecoloJ....'\.: l.opaotal'llia Impe".\' is a

\'cry rare Spccil'S. having hccn TCCOTUCU only fi\'l�

limt's. �ahl (IY31) dist'()vcrcd few spcc.imcns in the

sandy muu of Ihe Alsh:r. a hrackish trihutal)' to

ti", River E1ne near Ilamhurg « iermany). 1.i1ter,

l.i1ekcy and I.aekey (196.>. 1970) reponed it fmm

sand and mud nills near I'lymouth (Fngland) and

fmm I.ogy Bay, Newlollndland. BlIrkovsky (1970)

found sparsc I1l1l11hcrs rillhcr rrcqucI111y iI1lhc fine

sand (0.2'; - (1.) mm) 01 lhe Kilndalaksha (¡lIlr.

\Vhilt' St',.. My population o((.:urrcu in lhe santly

mutl of lhe Allanlic coasl al Rost'off (Franee).

Discotricha papillifera TIIO'rall, 1954

(Figs. 12 - 26, Tahle 2)

This sp('dcs has hccn wt'll dcsrrihcu hy Tuffrau

( 19';4). DrilgesCll ( 196'; j. and Wieklow ami Burror

(1977), using livc ohservalion, sil"l'r nilralc

imprcgnalion, anu transmission dcctron

microscopy (Figs, 12, 16). lIowe"cr. protargnl

imprcgnation (\'llllchcr slidcs ueposilcd in lhe

Oherilst('rrcichischc Landcsmuscum in Linl.)

revcalc-tI scn'ral I1C\\-' dctails. \\'hich are summariZt.'¡J
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in thl' following paragraphs (tcrminology aftcr

\\'irkl,,", and Borror. 1977):

1./hH'olrichapapillifera invariably has ninc kincties

on Ihe righl side (Figs. 17. 19,22. 'Blb. 2). (Jn Ihe

Idt sidc. thc ciliation is vcry sparsc and mosl 01'

Ihl' kinctids are unciliated, except those of Ihc

conspicuous fronlal ro\\' (Figs. IX, 26).

2. lh¡: dikinctids in kincly 2 are more irregularly

arrangcJ than JcpictcJ by Wicklow and Borror

(1 'J77) and those al Ihe ends 01' kineties 3 - 6 (Figs.

15.17.19,21).

.t Thl' cytopharyngeal basket is circular and, Iike

Ihat 01" /,OP('zol('l'{'nia lorp('ns, asymmctrical, ¡.e. its

ri!!-hl half is formcd by ahout cight fine rmls while

Ihl'lclt half eonsists uf \'er)' fine rihrl's forming lluee

lo l"ourJigitatc proccsscs (rods '!) at lhe pharyngcal

(lprning (Figs. 17. 18. 19.22.23.26).

--l. Adoral rnembranellc 1 is smaller than the

rnl'mhrancllcs 2 ami 3, which in\'ariahly consist of

Ihrl'l' kinelies. cach comprising three basal hodies

(Iigs. 15. 17. 22. 2.')'

5. Iherl' is ti spccial f¡cld of fine, rod-shapl'd

l'\lrusomes en at Ihc left margin 01' the central

pllrlilln llf somatic kincty 2 (Figs, 15, 20. 21),

9

1.11111'1 •.\llll"JlhulIIl'Irie data rl1lllllJi.\'CIltridlfll'tlpiUi.fi'ra'J

6. 'l11c cxtrusomcs, IOC<lted in cOllspieuous papillac,

are nail-shapell. i.c. have a lIistinct heal!, at Icast

after prolargol imprcgnation (Fig". U. 15,21,22.

24.25).

Occurn'nc«' and ('cology: Althuugh somctimcs

numerous, n. papil/ifera is\'cry likely arare spceics,

likc l�op('zol('n'nia lorpens, bcc�lUse it has been

lIiscovered ralher rceenlly and, since thl'n, has hcen

rccorded nnly six times. Tuffrau (195.t) uisco\'crcd

grcat numhers uf n. papi/hIera in marinl' sand at

Pointe de Ragucllcs ncar ('ol1carncau, Franee,

Likcwise, Dragcsco (196:") fouml grcat numhers

in marinc sanu at Port-Eticnnc, Mauritania

(Al'rica). Fenehrl (196X) obscrved a fe", spreimens

in lhe 0resund, I >Cnrnark. \Vicklow and Horror

( 1977) and Borror ( 1980) found n. pupil"};.,.u near

mean tidalll'vd at Foss heach (Nevo,' Ilampshin')

in lhe lup 3 cm of sanu (mcan grain si/.l' O.J6 mm)

in an an'a uf high interstitial water (:ontcnt wilh a

salinily 01' -'O ')1". Small el ul. (19X5) isolatl'd IJ.

papillifertl from finl' coastal marinl' sanus ()f"J{)rn's

<'ove, Assatl'aguc Islanu, Virginia (USA). and

Sud7.uki (1'179) reported a ¡¡¡scolriel", e!) 'p. fmm

Japan. 1 found sparsc numhcrs in coaslal marine

sands al Rnscoff (Franee), whcrc il occurrcd

togcther \vilh L lorpens and many karyordiclids.

( 'haractcr
X M Sil SE ev Min /vIax n

Ilnd\'.lenglh 47.X ..tKO 5. I lA 10.6 41 56 13

IltlUY. rnaximum \vidth -,5.X 35.0 4.9 lA 13.7 29 45 13

Anterior cnd to proximal margin of
22.4 22.0 35 1.0 15.ll 17 29 1.1

auoral rncmhranl'lll' 3. distancc

Antl'rior end lo pore of conlraclile
40.3 40.0 45 1.3 11.3 .' I 4(, 1.1

v;.tCut)le, distancl'

�1acronllcll'us. Icngth 11.4 1 LO 2.0 0.7 17.5 l) 15 X

�1acn)nucll'us. \\'idth X,2 S.5 1.3 0.5 15.6 6 10 X

('ytopharyngt."al ()pcning, diameler 5.9 5.0 1.3 004 2204 5 '! U

Kinl'tics on right side, nllmhcr 'i.0 'i.0 0.0 0.0 tl.O 9 'i 1.1

Kinl'tids in kinl'ly 1, numlK�r2) 2.'5 22.0 4.X 1.3 211..1 16 35 1.1

Kinl'tiJ grollpS in kindy 2. Ilurnhcr 14.2 15.0 2.5 0.7 17.5 11 1'i 13

Killl,tids in po.st-hun:al kinl'ly 2. numher 7.2 6.0 LX 0.5 24.6 6 12 1.1

Kinclids in paTOral rnemhrane, nllmhcr 4.0 4.0 0.0 0.0 0.0 4 4 1.1

11
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lIIi1d.. s "tt'Cidll"xll'II"'UIIlt" fidd (ql. Fi¡;: ... lU.l1). J(" Infnu'ilidlurT uf ri¡;:ht :<oid .. uf N_ 1Ii1l11ll<;;hin" p"lmlaliun (frlllll \\'id..Ju'" "1111

Hurl'Ul. t 977). 17. IN. I nfnu'iliatllrl' uf riJ:hl and 11'fI "iicl.- ufnu,,('urrpo'llIIlalinn. An"u""" m.u"k undliat ..d kin('lid"i. en - t1hIIIIIdIJJI�('al

ha .. k.. l. E. ('\11'11'.;0111('", El'. por.. nf l"llnll"adih' va('lIoh'. FU.. fnllllal dlialY ru\\,. (,. 1:1'011\''- 1 cll. Fil:, 12). K l. 2 - "ulllatic killdi..... MA

• lIIaCllllllld('u"i. M t. M2.l\IJ. adol'alllll"lIIhrandl.-s. PU2 - pu.. l.hut'Cal killl"ly 2. 11M. pal'omllll('lIIhntllc. S('all" hal" di\'j.¡jnll llJ JUII,
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No uelailcd ecological uala are availahlc for n.

papil/ift'ra. I can confirm the ohscrvations of'llIffrau

(1�5.+), Dragesco (1965), anO Fenehel (I96R) thal

il feeus on uialoms. The records from Eurasia ano

Africa imlicate that il is ('osmopolitan.

Rcdcscl'iptioll of Paraspalllidilllll jllSCIIIll

(Kahl, 1928) Fjcld, 1955

(Figs. 27 - 64, Tahle 3)

Idenlijicali01I: '111is species has heen invcstigatcd

hy several aulhoTS (Agamaliev, I96R, 19R3;

Iliernacka, 1963; Czapik anO JorOan, 1976;

Dragesco. 1960. 1963; Dragcsco and Dragesco­

Kernéis, 19R6; Fjeld, 1955; lIartwig, 1973a, I�RO;

Kahl, 1930; Noland. 1937; l'etlOld, 1956). Ilowever.

most redescriptions added liulc, if any, to Kahl"s

rathcr dctailcd original dcscription. and nonc

recognizcd the features important l'or a rcliahle

c1assification. as also ernphasized hy I >ragcsco ano

1 lragesco-Kernéis (19R6). Thus, 1 prnvide a comple­

te rcdcscripti()fi with copious fih'llre t.hlCumcntalion.

which shoukI he helpful to futurc rcviscrs 01' the

gcnus in dedding ahout syoooymy 01' l� fuscwn

Kahl. 1928, I� trichoslomwn Noland. 1937, and R

ohliquum Dragesco, 19ó3. For the present, 1 agree

with Fjeld (1955) (hat at least P Ifichos/o",,,,,,

should he considcrcd as a junior synonyrn of P.

jllscwn.

Tiihlt' J. MllflJhomdric diita rmm J'ara.\palllülium/uscu",l,

W FO(SSKEK

7j'Pt' malt'n'a/: No typc material from I� jllSCU11I has

lleco mcntiol1cd io thc litcrature. Thus. I have

ucposited four neotypc slides wilh protargol­

imprcgnated cclls in lhe Ohcrósterreichischc

I.andesmuseum in Linz (L1). Relevant s)'Ccimens

are markcu hy a hlack ink cirele on thc covcr glass.

U('descáp'ion: Morphometric data shown in l;,hlt.. 3

are rcpealed in (his sectioll only as nceued for

c1arity. The rcdescriplion is hased on culturcd

specimens stm.licd in Iivc and with lhe scanning

electron microscope as weH as on protargol amI

silver carhonatc-imprcgnatcd ('cl1s. However, l�

fw;cum is very difficult to stain. '(bus, r-igurcs 3-l­

36 are composites from several spccimens anu the

ncotypc slidcs mentioncd ahoye are only medio.

ere in quality. The best rcsults wcre ohtaincd from

hcavily squashco. unmountcd spccirncns (Figs. 4lJ,

50, 5'+. 56, 59).

Size. lcngth,wiolh ralio, anO shape highly variahle.

as a!so indicated hy literature data (2()()-5(�) �un. R­

U,I;Agamaliev, 196R, 1983; Dragesco, 1960; F¡cIJ.

1955; Kahl, IlJ2R; Noiand, 1937). Cultured Roscnff

spccirnens in "it,o about 220.350 x -lO.óO ¡.tm.

lcnglh,width ratin.+: 1-9: 1, on average 65; 1 (n= 11;

Figs. 27-29); contracl slightly during fixation.

preparcd spccimens thus stouter than I¡ve cclls

(length:wiJth ratio 35-6:1, on average 5:1. 'lah. 3;

Fi�. 39-'+1,51 ).In "il'O very flex.ihle anO ahout 300/,

contraclilc. espccially in anlerior hall'. as 'lIso

ohserved hy Kahl (192R) and Iliernackn (1963):

Character X M Si) SE CV Min Max n

Ilody. length 282.8 290.0 3.+.2 6..+ 12.1 220 335 29

Ilooy, maximum widlh 59.7 60.0 5.2 LO R.6 50 70 29

Anterior end lo nuclear
155.1 160.0 30.4 5.6 19.6 75 225 29

apparatus, distancc

Macrqlluclcar Ilodllle, lellgth 25.9 2-' .0 4.2 O.R 16.4 I� 35 29

Macronuclcar Ilndule, widlh 11.1 11.0 0.9 0.2 R.I � U 29

Micrnnllclells.lcnglh 4.2 .+.0 05 0.1 11.I 4 6 29

Microml(;:lcus, width 3.2 3.0 0.4 0.1 13.3 3 5 2�

Somatic kineties, numhcr 55.2 55.0 2.6 05 4.7 50 60 29

Macronuclear not!ulcs, numbcr 2.0 2.0 0.0 0.0 0.0 2 2 29

Micronuclci, numhcr 1.0 1.0 IW 0.0 0.0 I I 29

1) Ualii hii"t'd UII pnltarJ:ul-illlln-eJ:llatt'd iilld IIHJllllled. CIIIIII"-,d spl'l'iJllt'II". Mt'a,,"rt'nK'nt... in )lm. C\' • c'Oerril'ielll or"arialioll illl)�.

M. 1II1"diiill. l\hx. llliiximum. Min. millimulIl. 11' lIumhernrindividu4ll" illvt'''liJ':4ltt'd. SI) - stiindard dt'viatilln. SI'; ...tandiini CrI'lI"

IIr lIK"an. ¡(. iirithmt'tic mean.

-
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"i�,. 27 • 31t 1'1lrtu'Palllidimll!lucum f,..umliff'; (27 • 34. 37. 3M) alld art..r prulall:0l (34. 33) a lid silvl'r cal'fmuatf' (;.'6, illll)lT�nalion.

27. 211. Hi�hllat('ral "i ..w, of I,Ylli('al sp.. t"im"lIs. Seal.. bal' di"isiflll -13 �lIn. 29. S hapf' variant!'i in latenal ami H'ntn,) vi('ws (1'f'c1n'WII

frulII ,ideo I'('('onl .. ). 30. 33. 1ralls"('I"'(, .. f'dioll aTIII slII"fa(',' \'if'w of C'1wlex. 31. Shalle of f.... din!;:: ('ell. 32. Exll'u"umes. len�lh III �1I1l.

.'''. lnfrariliitlllrt" of riRhl anlerior ('Iul (l'III11()lJsite fmm "eH'I'al sta in" aud "Iledmcn .. ). 33. 36. Details of kinetid .. tI"Ul.tUI"('. -'7.31'1.

Urll,h dlia.I<'llllh IIp tn 23 �lm (qJ. FiJ!:. 27). B. dorsal hl'lI,lI. c. dliulIl. C,\. canals ofcflutra<'tiJ<' val'uule. cn. l,)'tupharyll�('lI1

bll,a..<'L l:G. cortical2,rdDules. CK. dn-lIl1lural kinely. ev. ronlraclilf' "acullle. t:. ed,"USllmes. 1':1 • hi�hly refrdclile C')'lol)lasmil'

indll�itJn'io. K. �llmalic kineli<'s. KIl. killeludesnul fihrr. J\.1:\. macrunudeus.. MI - microlludeu.... N. nelllatlldt'sllla. pe. �rillral

ciliary ronmól. I'E. pdlide. TR. lrans"ersr microtuhulr rihhon.

lin�.

rITllr
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Fi�... 4�. �K. n,m.\palhit/i",,,¡",\,C11I11 'mllllif.. l .... - "ft) ... nd iu Ih.. �("a nlliuR f'1.. ("1,,01l mit'lll'l"'P" ( .. ,. �K) ...... "3. "K. U.iRhl 1 .. If'rdl alld

\f'lIlral ,if''''''' uf anl .. rior hudy (IUrlinn sho�inJ: df'la il .. nf n .... 1 it ppitrittus. '\"1'1,",,,, lila tl inOal ..d "dli .. lOf d ITlIlllutd.1 kill .. ty.

4h. P" .. IC'ri .... h .. dy' p"r1iull .. hu'lolo iUf IUllf. fin .. ("lInal .. (itrTo'loloh ..ads) oriJ:inatillR fmlll l'Ulllnldil .. ''-il(''unlr ioInd t'XIt'lIdilll: In mid-hudy'.

47. SlIlf"t't ,ir" in Illid.hod). Th.. sornati(" dli.. lure ('(lusi .. ls uf .. inRI .. cilia lmunukiul"lid.. ). 'Iolohidl oriRindh' ftulll drll"l. l.. ,ttil'itll'it,.

ne. hru ..h dll'n. CK • cil'l'ultwr.. 1 kili,,!)' 'Ioloilh innat.. d dliílo, C" • l'onlrdctil .. \'''1'1111111'. Jo: - II'Xlrll�UIll'" FV. fuud HU'unlll'''- M..\ •

mlH'runoclut Iludulrs. 01) - o ..al dUlIlr. np - uralllprnillR' I'C. 1,.. riord.1 ciliill) (,(lI1l1lí1o.
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Fi�s..I9. !'iJ.l'urII.\pu/hillillmj,Hcf/m. n .....dl "lid ,ulllalil' infnu'iliaturr ;tn('I"ll'IIIi1Il:ul imprl"J!:lIaliun (,JI). 51) <tud in tlU' "('dllllilll:

e1('('ln'lI lIIitTIISnll"' (52.5.' l. "", .su. Velltr-al ,jt'''''S nfantt'riul"lwdy I'H"liun. 51. (;(,lu.',',,1 � ji'" sh..""illJ:. IlIaITIIIHIt'h'ólr 11('.111 .. (<11'11.\\''')

in IJpit'ill slIh'("luatu.-ial I",'alioll. 52. 5J. ""nlnll ¡¡lid Idl lah','al ,-jt'\% uf ilnh,."jul' hlHI) pUI'lioll. A..lrdsk ma.""" ('�I.¡l\'akd IIral

up('llill�. AITUl" dt'lIulrs tl'an .. iliulI '-Ullt' uf 'lIlllali(" dikilu'litls. 11I'lllludllJ!: "HII"l'i('llUtlS PI"'jural ('¡liar}' ('lIt"lIlla. alul sUlllillit'

IIIIHwkilldid ... Tlw l'iJiil an' U")- I'("�ularl:,' arnUl/.:t'd ami HI"i¡.:in.llt' fmm d('('p "ih 11I'ududllJ: ("'Hs ... h .. ldu"d. "�lIInJ('lrit.itl pallt'1"I1

IFi�. �.\J. B - dn .....al hrllsh. CK. d""III11"nl killl'l)� E - l'xtrusnllll's. 01'.101"011 upl'uiuJ:. I'C. IM"'iural ('iliar) ('11('111101 ('1IIllIMISl'd uf

,,(".. Jiu,tI .... mali(. dikilll'lid ...
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Fit'" �q. ;'i'I.I'IlTII.lfN,I/,;{/iwllfiHCllm rrum lirl' (!iN). aftt'r IJI'u1all:01 imlllTt:llatiulI (� ... _ 56. !ilJl_ aud in tht' srannillt: t'1"l"h"lllllk ..."roIM'

l��. �71.�'¡ • 57. DU"dl ,it'", shu" ¡lit: dttail .. urhru .. h 411111 d"'.lIlllllral kill("I�. ..\1"'I1'\\-S IIIdrk t",,, .. hurtrnC'd. lIIulwkiuttidal kinttits

unlltfllt<tth ItO hru..h ...."'. !iN. SurfaN' ,-i_ ..ho'" int rur1il'al hulsh...s ('lIntainint: il"'lTt:lllótr t:IIIIIUI" .. IqJ. Fit: .....ln••l.ll. 59. IUrrdriliahuT

ur Itn 1I111t'riur hudJ portiou. n . dorslll hru..h. en . r)tuphat)IIt:t'al ha .. kt'l. eK . dn:ulIlllral killrl�� E • ("�trIlM"IIt' .. _ 01' . uul

¡'I",nillt. I'e. pnitlr-.I t'iliatllrf'.
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hll\l,l.\,t.:r. latn Kahl (19:lCl) Slall'u lhal l� flUCllOl

can ('{mtrarl up lo 2l� 01' its 11'1lglh. This is 1101

unlikl'ly bcrausl' fcedillg SP<"'CiIllCIlS strollgly

l'lllllrart becoming urccolate (Fig. � 1). Shape

lih'\\iS(' fairly variahle. usually, h(m:cvcr,lylimlrical

or sli�hlly hursiform ami highly rcminiscent of

,knJer 'pathiJiids (rp. Kah!. 11)30); ant",ior

rnolllh-ht.:aring pnrtion more or Icss uislinclly

widl'nl'd ano ohliqucly trullcate. posterior l'nd

narrowly roul1lll'u. lalerally slighlly f1altcncLl (Figs.

27.29. :N - ..JI). Nuclear apparatus (ln av(,'ragl'

slightly unuerncalh Illid-houy, invariably cOllsisling

oflwo cllipsoidal (abouI2: 1) Illacronuclcar nm.iulcs

wilh a singk' micronucleus in hclwccn (Figs. 27.

2:-;' 4.t 51: 'I;lh. 3). Conlraclile vaClIt)le in p<lsteril)r

l'lld. associatl'u \\'ith many fine amI anastomosing

l:olk'cting canals cxtclllling lo at h:ast mid-oou)'

(Fi��, 27. 2t', ..J6); very likely, Ihese eanals \\Iere

inlerprctcu as satcllitc vacuo!cs by Dragesco ( 19úO.

IWI.l). Fxtrusollles in vivo ahoul lO x O.S �lm.

UllllTlllrateu around pharyngeal basket and

S('atll'red thn)ughout cyh)plasm. nmsist of fusif()rm

posterior halL which stains wilh prolargol. ami

filiform antt'rinr pt.lftion having minute glohulc (m

hlp (Figs. 2� ..>2, �5, �9, 50, 5�, 56). This partirular

shape nI' the extrusomes. highly reminiscent of

l'\plndcu toxicysts. was seen in 1(1 spt'<.:imens ami

lhu.. vcry likcly rcpresenls the rcsling statc. ('ortex

ahoul 2 �lm thick. stands out as bright fringe frnm

Jarklv granulaled eyloplasm (Figs. 27. �2, �J),

Ji,tinelly punrlale by derp riliary pilS (Figs. � 1.

)"l). \'l'ry Ikxible anu gclatinous, nmlains innumc­

rahlL' tin;.' granules in small holslers bct\\'cen ciliary

rll\.":" (Figs. 30. 3.'\ . ..J3, 5H); COrlical granuk-s

irrl'gularly shaped. (1,1 - 2 �lm across, slain hluc with

ml'lhyl grccn.pyrnnin hul are not cxtrlldcd wht'n

Jye is alhkd. (,clls, respectively. cytoplasm

mnspil'uously uark al X Il)t)duc «) ClHlIllk-ss. highly

rl'iral'lin.. inciusi()ns: m()ulh region. macrnnuril'ar

ll11uul('s, rontrarlile vacuole, ami food varuok's

slaml out as hright blisters; inclusions rolollrlcss.

l'lIipstlidal to roughly glohular. some possihly

hllllllwl"d. J - h x 2 - 4 �Ull il1 size (Figs. 27, 30, 43).

SlllWly gliding on hotlom 01' culture dishes or

swimmjnghy n)lati(Bl ah(IUl main t1l)dy axis.lIsually.

howl'vcr hurrowing in ami undcr l11ats of sulphllr

hacll'ria in!,'Csting small ciliates (mainly Ellp/Olt'\"),

which hreak in pieccs when louching mouth

IIp,:nil1g (Fig. 31).

t

..

,.

"
"

Somatic cilia X-Il) �lIn long, very regularly arrangnl

in hipolar amI transversc rows, originale from deep

mrtical pilS prOlJucing curious, cross-hatched

corlical pattcrn (Fi�s. J ..t..J l ...l? 53, 59). as alrcady

nolrd oy Kahl (1'!2�) anJ Noland (1937). <'ilia

single (monukinl'tids). cxn'pl al anlerior cml uf

kineties, wherl' 5-10 narrowly spac.:ed. cilialcd

dikinctids occllr prouuc.:ing cOllspicuous perioral

riliary mrona (Figs. 34, 35, 41. �4, H, �I), 52. 5"

:'9, (1(1. (,1). Anterior dikinctids associ,ated nol only

with lhe' usual St't of fihrt's (short, antl'riorly

dirc<.:lcd killl'lolk'smata and very short trans\'f..'rse

mic.:roluhule rihbon), hUI also with long

nematudesma sllpporting cytopharyngeal basket

(Fig. 3(1; oralizcu somatic kinetids. St'l' h)issncr ami

Foissner. IlJXX), Dorsal hrush highly complex.

difficult to sluuy hecause short ami in (kcp deft al

dorsal anterior end of l"dl. consists 01' two or lhree

rows of tranwersdy oricnlf..'u dikinelids hcaring up

to 2:' �lm long. curiously vase-shaped cilia (Figs,

27, 3�. 37, 42, �5, 50. 52,.'4 - 57, (3); left row wilh

m()Il()killf..,tidal tail cxtending ah()\'c mid-hody and

hearing 15 - 20 �un long<"'¡lia having filiform process

(Figs. 27, .>�). Long. vasr-Shal'l.d orush rilia

atTompanied hy ahout.) �lm long. rou-shapl'o ('¡Iia

(Figs. -' 7, 6.').

e Jral apparatus in widencd anterinr cnd nf eell, (hal

opening apical, elliptical, eXGlvalcd (i.e. Ilot

c1ost'd), surmulldcd hy inl'onspicuous oral dome

(Figs. 2X. 3'J, 42, 4�, �5, ��. 49 - 53, 62, 1>4).

Cin"umoral kinety al hase of oral dome, madc 01'

dikinctids having. like dorsal hrush, ahoul 15 �lm

long, vase-shaped cilia (Figs. 27, 3�, 35, 44, 4�, 50.

55 - 57, 60. 6�). Inner wall of oral Jomr striatrd oy

fine fihres forming im..'onspicuous, campanulate

rylopharyngral oaskrt (Figs. 27, 2�, -'�, ��. (2).

()(,(,WTl'fl(,(, amI f'CO/O,,'\': There arc abullt SO n'clHds

01' I� jllScum in the literaturc, including Mcxic.:o

(Aladro-Luoel el al., II)'JO) and Soulh Amerira

(Kattar. 1970). inuicaling that it has a worlLl-widc

L1istrihution (for rc\'icws, see Agamaliev. IWB:

Detcheva, 1992: Dragesco and Dragesnl-Kernéis.

11)�6; Ilartwig, 11)73a, 11)74, II)XO; lIartwig and

I'ark"" 1977). Sorne delails on lhe rmlogy of I�

jilS('wn have beco reporteu, mainly hy Fenchcl

(1%1)) and Ilarlwig (11)730). Fenrhel (11)(,1) found

a low loleranre lo II,S « 0.1 gn) and up to -'O ind./

cm1 in Ihe Ilclsingn� Ik-ach (Denmark), Ilartwig

(197-'0), workingal Sylt (C ;l'rmany), ooserwJ lhal

J� ji,S('WIl preferred the lentic zoncs ami migratcd

from the 0-5 cm lop sl'diment ¡ayer to the S-lO cm

lay'" during lhe mld Sl.ason. lO-lOO inJ./IOO mi

sediment wew cmnmol1 throughOlll Ihe ycar, with

peaks of up lo 151Xl rrlls in Srplrmber. I'elmld
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(1956) observeu l� fuscum in brackisb water

(5.4%0) at lIiuuensee, a small islanu at the nortb

coast of Germany. This agrees with data from

Biernacka (1963), wbo observeu 1: fuscum at 7%0

and 9.5-14°C at the Polish coast. Thus, Tfuscum is

a euryhyaline halobiont.

Paraspalhidium fuscllIn l'eeds on algal dehris,

euglenoiu tlagellates, anu ciliales (Kahl, 192X, 1930;

present data). More t1etailetl ohservations were

performeu by Fenchel (I96X), Aecoruing to lhis

author, /� fuscllIn is a histophage which is yuickly

aUracted to small metazoans torn to pieces with

needles. The vacuole contents ol' 33 individuals

from Nivi\ Bay, lhe IIclsing0r Beaeh, anu Aski)

lIarho!' were investigated. In most cases they

containcd malcrial of animal nrigin, in Dne casc a

hristle 01' the oligochaetc Pal'anai\' lil/oraliL Often

lhe vacunlcs also ennlaincd material of vegetahle

origino mostly dinoflagellates, rarely diatoms, ami

in sorne cases the vacuoles containcd remains uf

ciliates.

DisclIssion

S)'stemutic positinJl of Lopczolcrcllia torpc11..\' uml

('ompm"iscm \'t,ith I"eluted generH

/"opezolcnmia IOrpt�ns has three minute adoral

memhranelles and a conspicuous pharyngeal has­

ket composeu 01' fine rous (Figs, 1,5,6,9). 'I11OS, il

belongs to the Nassophorea Small ami Lynn, IlJX l.

Within this asscmhlage, 1.. tmpens is most ciosely

rclated to lhe microthoraeids, as already rnentioned

by Kahl (1931), becaose it is small anu strongly

f1attencu latcrally, has a riehly ornamented cortex

(Figs. 4, 7, 11), somalie monokinetius anu

tlikinetius (Figs. 1, 2), tluee minute auoral

membranelles (I�igs. 5, 9, 10), and a strongly cUlved

pharyngeal basket (Figs. 1, 6, 9). Three families

have hcen recngnized wilhin lhc Microlhnracina

(Foissner, 19X5): Mierotboraeidae (witb reuoeed

son:tatic ciliature ano threc preoral kinctics;

extrusomes with anchor-likc processes),

I)seuu()micf()ll)()racioae (h()lot rich()usly ci liateo;

ciliary rows in dccp furro\\'s ami ahutting prcorally;

with()ut prenral kinelics; extrusomes \\'ilh anch()r­

like processes), Diseotrichic.lae (with rcouceo

snmatic ciliature; cilia partial1y fused lo cirri-like

organcllcs; withouI prenral kineties; extrusornes

fusifnrm. i.c. withoul anchnr-like proccssc.s).

I,opezolef'etlia lacks pre()ral kincties ano c()rnp()und

-

eiliaryorganelles (Figs. 1,2), indiealing tbal il could

belong to lhe Pseuuomicrnlhnracidae. Hnwcvcr,

most other characters are highly reminiscent of

IJiscolricl1a papillifera, as redescrihec.l by Wicklow

and Borror (1977) anu in the present paper (Figs.

12 - 26), namcly the simple, fosifmm lriehoeysts

(Kahl, 1931; Wieklnw and Borror, 1977; bul sce

present uata, Figs, 13, 15, 24), lhe paroral

memhrane-Iike kinety at the uPlx:r right cml of the

mal fielu (I'igs. 5, 10), lhe emtieal papillae (Figs.

4, 7, 11), lhe struelure of the pharyngeal basket

(Figs. 5, 6, 17, 18), anu the lack 01' a postmal pri­

moroial ficld typically founo in /�\'eudmnicrothorw:

(I'ed, 1974). Thos, l.. lorpens is very likely

more closely related to D. papillifera than to

Pseudomicrolhorar spp., cspccially hecause nI' the

highly eharaetcrislic (paroral .,) kinety at the upper

right enu 01' the mal arca (Figs. 5, 10. 17, 19) and

lhe specific structure 01' the pharyngeal basket

(Fi�. 5, 6, 17, 18), Furtbermme, bolh l.opezo/{'renia

and IJiscolricha inhahit marine sands, whercas

1�\'('udmnicl'oIJwrax spp. have as yct been rccorueu

only from freshwalcr and lerrestrial hahitats

(Cmliss, 1958; Foissner el al., 1994).

Both. the Pscudomierothoracidac and I )iscolrichidac

are mOllotypic (Dcroux, 1994; Foissner. 1(85),

i.c. cOlltain only a single genus each, viz.

PH'udomicl'olhorax M ermou, 19 t 4 amI IJiscolriclUl

luffrau, 1954. LopeZOleretlia differs from hoth ver)'

dislinctly, i.e. is a solid new gcnus: from /Jis('o/richa

rnainly hy the simple, holotrichous ciliature lacking

compound, cirri-like aggregales (cp. Figs. 1.2, 17,

IX) ami by uclails 01' the cortical pattcrn lep. l'ig.4

anu Tuffrau (1954) anu Wieklow antl Borror

(1977)]; from /'sf:'udomicrolhorar: by the paroral

memhrane-like kinety at the uppcr rigilt cnd nf th<.'

oral fielu (Fig;. 5, lO), the simple extrusomes (Kahl.

1931). uetails 01' the cortical pattcrn lep. Fig. 4 and

I'eek el al. (1991) j, ami by lhe pharyngeal basket.

which is hornornorphic [maue ol' m<lny identical

rous; Ilallsmann anu I'eck (1978)1 In

/�"cudomicrothorax ano hctcromorphic (right half

made 01' many fine mus, Idt ol' few thick processes;

Figs. 5, Cl) in /.opezo/crenia.

Classitil'ation nI' the l\'linothm'al'ina

1\ refined c1assification 01' the microthoracil1s is

possihlc (I:lhle 4). using lhe presenl anu litcraturc

data (1\ugustin el al., t9H7; Foissner. 1(05). Exrepl

for /Ianicyclium, at least one reprcscntativc {)f each



1':.lll!J:H!Il:P!l.lUP!!PpUl:'¡1l1!lI.1doJl:10p.1)1:.W.1'\.,

lIl!.\\(;,)l!lI!!lJIS!d{).l.lV:s,\\lllll).1SI:'1ll1:.1'AOll

,1I:P!!P!lIWL!SI:Jlld.1lJl',1I.!.J.1pn.lI:lJ.'1'1.).\.11[1:!I!LU1:.1)1:

lItl!ll:.ll!d.,sjll!ltllU.JI:.\\'S.I.'11.11:J1:q.11()1Il1!ll:U!i..\Ui().)f

.,nhlllll1:SI:4Wl1Ip.Il/I1Jd\n./1J'¡',\llI!I:)l.l,)

'S.)!pllIS.1!dtUS�1.D!llllitlj1.1.)1.)l)()!SS!lUSlIl:J1

pUl:,'!I.HI.1'¡itqll(}s'-)J!llh.)JWl1!P/J/l1Hhn.w,¡

JO1ll.'llWj!SSI:SSI:¡.)l:.llll!,11!U!.I,lP1:'SlIll.I

'S.)lllOlSOlllll,\:.i.1L!1JOS,)lI!1,\J1:1I0!1OIo.\,11l:J:1A.1S1I!

P,1.\I{1..\.1l:U!!1I1s!d�I.DV.1l!l.1()lhI!1l:L1!tllllt1.1.1:)FH!Jl!lP

.1!.1!.).)d<.;,)LJl',\lq!SStlll'l:lI!!q¡s!dt)J.)V.1L¡11I1!ql

I:P!!P!llll:dS.1L¡101.Wl!lll!S.)Jt11lIS!ll/l1.'P'll/11JJ.\lJ.iIJ'¡.1"

;UlI1:.11:.'Xld1:1I:.I.1U.l¡i'.1ll1'1.1.\.1.\\01I...S.l!).lllPI.1.1JllIJtI

(I.\\l.l�ISIS!StIlUllSIIJqII:SJ(I(('Sp!1.111P((}lI(IUIJ!ll:LLHIS

p.1/!1':.JOr.111��I!.1UlD,I.!pm:Sp!1.1U!�!PI':JOp!JO)lh:((

Jl:.1!d:\1llItl.1.1,)J1:U!;l!J{)s.llpllnqll:lllS.1pOll:llI.1lI

:p:.\O.lOPUIlO.l'l':,l!dl:.1U!O\SOI,\.)..:(SS()I).1.111SS!(l:(

pUl:.I.llISS!():1,(tiP,l/!.1';)PI:.I1!(j.lSI:1:1I!!qIS!dll.DV,1ql

S;)IPWllIllI11.1p.Il//1JJ.m.I1H's.)llIDIStlUUI,Ci'.1lllU!lll!¡\\

'h;(1(11"In/.'

.I.111SS!O:I)mmw.ú.II}"/U!-j'.l-.1I1.1.10S.1!PU!:'1J!)l:lUOS

'UII.1(1pU.1JO!J.11lW.1ll1)1:<.;P!I,111!�!PplH:'(�h(lt

"1"lo'J.1USS!0'1)111l111.ú/do.nr¡-j'.l's,lU!tllS01llU,\¡l

SI10!.I1:,\U!OS)1:IHIIl0.lS!Sill1:.J1:dd1:,11011.11:.\

,11!1.1l:.I\1I0.))1.1,\10.\.)¡\llITI!lI1:'.1.1..\;1,\\011'(q'1:f(,1l1

l.ll1!11'd.):tf'SI'sii'!:f}1:1I0J(D..\11:!1!.1puo!J,)d

I':P!J.1l1!�!P.1ll1rll1�.11°11.11:,\.11!pl�1IU(l.1X;)(dlllll.l

.1lll.\11':!.).)dS.l'sP!11:1lI01S1ud.1lll.Jo)lI,1JS!1I!tlI.1J

.1J1:lP!q\\....1J1111�.1.1.1tUOS.J,l.\,l.\\Ot¡.,lJ1:.1.1.1lt.1

'(l)(l(ll'O.lS.1i11:J(IpUl:J.)USS!o:¡)

.\1.1UPI.)IlSPll.1!.I!.l.)ds'\llll1!lI,:,\qp,lJ.1pJoq,1d!J1S

S110.lll':pi1:.1..":qSP!.lJ;).l()l,ll¡.lI:Jl.1SIlI:,).)qp.1pnpx.l

\!.11!1I!PP.1i..\LII�.1'«lf(ll':-:Zlll)1((1:)1,\tIp.lsot!OJd

,,1:'�ppJ.1.101.1lpIUl41!:\\d!L¡SlIO!J1Q.1JV'(Lfhl)

PlIl:III:,\,\qp.l)S,'),\'jI1S1SJ!JSI:'SP!J(1Idl:1I.1tlhllS(ILJtll.�

'UIl01SI1UOI,lq"\1;1�!1,-\J,1.\WII.'P.IJ/l1JJ\'IU1J'¡

'"mll'ltt'1t.�Z'LZ'SI1!:I)S.)lUt)1S(llltU.�P�!P!llll:ds

ll1!\\,\1!.I1:I!tU!SIP:.I.1.\01I:.1Jt1.1111)1lW'Ü��'rt'ff'Uf

'sil\-I)S.l[IllI1:Jj(1:.1!).1IDSI1(I.I.1tllllllHlq1I1:U1S.1q1'((1�

'�t'Z�''SI1!.,()S\S,\.1!'\(l1.1q¡'(I�()1"IJJJ,JSllIll!II!A:\

'd.1:lJ�'';i\l)suoqq!.1,l)lllIIlIOJ:1!U1,lSJ.1.\SlIl:Jl

l.1oljS.1l1l.1.11:111.1lllLJt1!SSl�S!ll1j'u!IJoJdnsSJ.lplump

JtHI!UI'.J.llIlJIl:1'(�:-:61'.I.luSS!(l:1plll�J;JlISS!o:1

:tJ(lh('!.Sh1'tShl.'J.ll1SS!(l:¡)sppollh:t¡.111J()lS(lLJW;\�i'

1I!pUllol.\(p:.l!d,\):1Jl:S.)J111H.1.1lfl0H'(l)f'�f

'sill1)Sp!J.1LJ!�.1!1I:UhlSP.1I!I1:JOIUI1:(L�.t�'tr'LZ

'sl1!:I)qsn.h,111:S.10P,\.1IdU1tl.)1:SI:qWI1.11'.11/IJJJ.m.l1'r/

'HW.I',\BU

.'ll!l)!!P!IIlI!d""!.W(1.\I!UW.I.l11J.1011O!J1!Z!.I.)pH.lmp

pUl:mU!/'!lllml.\'1U1JJJO1I0!IP,ud.'l!Il!Uhl'S,\S

'\I!"I1'J'!11I11l'"

P"I!P.l.l.)\ltll�tl".ltl'11111111111111'plll''!"'II;¡I�!P.11l'!.ulu.lIlth'111'

p.IP!\11.111011\1I'.I!J.1111'I!\\I�Hh1I.IJIl'�!II.'1'.1.1\.111"11'1)Io:ro11

.I.III""!"..Iplll'(SUIll!'t"\\II't"l'f"1J.lIl,U.IJ.J,lIlInlll!".tth(,11

'l:llu.IJ(1\t1.\1!IIII'J\\....I�"'I'Jp.U.J\1111.1.J.lll'Ijj:U,1J!'i'""'i"l'r

\tI',)",UU;lI'!I)IUIIJlHI'1\111".11111'11)1).)IIu!lIIJIIII'-I!:IIf

'ILLtoll.l'll.l"H1I1lt'\\"I'i.I!\\'rf�hlJ

l.JIu.),\\'ltjj:(dllll'.IJJII.L'IH'Udl"11.1.1.1'ltU.11'1')".1'IMI.!l

"ll!fN'1Lhh11.1.1lI:'o,!u..1pUl'.IJUI!.q'(ttlll1'HS(,11'1"j.l.uu"!"'1

'(SHhl).1.1II':'o!u..1'IN'(IIJ'lIu.I"1I'(Hjj:(111"!I.ln:1'I[tUl!I'1"

l.'II!I""�II\,:lsJ!.J.l(b;.lIiIJ":'oll"!IcI!.l.IsJpJ.I.W/plll�....w!ldp.I..;.'1l

:tU!t1!I'IIIU.l\III!I'IU).'-IIIII'.IJI!I'"-';.t'1�Hh1).hlll"!":)""1'_1..;1'\111

(J�lu.l"'�llll'lI.,j'.\l.Jtl/¡!I'W�Cl(/tYI

�(ll'm:J.un.Ll1I/.)!1�,."'.l(/lU.")t1.-�)

(,�1«)1'l."'l(t"''S�):1"I:P!lP�}(\.,...�1.\I�lJ1:I

tlhll"'UU:'\\J.n'.I"f/�u.l!,/I"'Im.'\1�ll.",,!)

U,lhI'�'1s.wJ�ll':r;11:p�)I:JOql\)j;'l�I1\1.....,�1'\I�llq

(¡t}I)1TlIlf.,¡\\IIIII!PU,I/III//III.\'

Zl()1'pJI:ll.\1,\?\l./0!l!I¡'"IfI./I.

'Zt)NI'llUl�tll.1:1tr:I.\1/.1(JllfiU.)!J\'

tl(JI'I'UU;1L\l.tl/.tJlJIf/fJ11rI

'Zl�l'pJI:qJ;"'I¡['IIUII!I.).ú!"n¡¡

N�'SI-...n!1l.,....1J:I'""t"Ji/kJIIIIf.J".I(II:J,1(l,",,!)

(--lIL:{1-!)('\'J.I!l�.1'/J¡\\;'l'l1�"Ul)(llll.l''l\\I�lIT:1

L{)()I'�w....))(Il'Tl:ll�'J;J\¡ql\I.l'q\J,""ljt�lnS

'S.111ltISnJl,\.1pUl:.1Jnll:!I�.1P:JII.)Jd

.)lIlU!".UU,)J.1.l.l!P.llI11UIlOJ.JI:jU!�1:1\OU'ju�dntll';i

(1:!.1!.I!lJ1:lW,\IU!1:1J:1.1S!S!ll,!.'.11:P!;lU,\Jl:qtlold.11

'\I!llIl:J.1111U!.\lJ.I("/JO.I.).1UIO/",.I\/pUl:,\lI,\./lIIfJo/(/,'/

'iltl!l!un'UO!J1:.l!J!SSI:PllJ,lJ,ll1!P'\lllpi!l"

IIp.l1s.1tiii'ns(tú(ll)XnOJ.l(1pUl:(hU,l),,![.lCl)

'S.1SS.1.1UJd.1:'f!)-JOlplII:II1011l!,"".llUII<.;IlJ\\1

''iltl!lJ.1doI'l.lii'U,\J1:lfdJI:S.l'oS.1.10HI.1)l:1!j!P

.\\.1.1jU!llJJO.!s:.lJlI!.1,1U!.1,\.1,1.\.1°lPI....pOJ.lU!J\Ul:U1

.10.1PI:lU.11':4Illii'!J';)'!'.)!qd.IOllHIJ.)).lllpUl:JI:ln.,

-J!.1lS(IIUfll1.1�SI:l(Il::1t1U,\Jl:lId11l,\,).,1Jl1llhIl!HI.).Id

1J11!lS�PSS:11.lo;)J(ltUI1U�tU.l11,1S,\\{).IJnlSrll11l.l!dslHl,lU!

S/\\O.1¡\JIl!I!.)'H.l.1l:I':JU.I"pll.11l1';i�J.I,1dtln11l\¡,llI!�

.1){!(-.lUIlJ4U1:1U1P:JOJI:dplWX.1IJ().)p.)llI,lllll:llJtl

'\It1UOJIsll1!.\\la!!.ll:JOlll0J.)!IX:nlU.I.I.110:.)JoI

,1pnplJ!01p.lll!.l,lp.1J.11..10)P,"'l.lll.Wp!ljJ!Jl0.1'o!<1

.1ll1.\)1I()',)Jnl1q.111:1tUoUpUl:',\tU,\UOll\"

'I:Xlll.l0s.ls()u�ill!P.10.1(�:-:(¡))J.l11SS!O..)pm:(hL.hll

SS!I.IO.):1.1S'WI1.1p'1.i.HUWI11SO)P,111:1,1.1.\[.),OP"!

1I'(�S(,l)'1"lo'.1.1t1SS!I):111lI1�(L�61)'JI'/.I\I!lsnjl1V

'\4p.1}.1.)J.II1S,l.ltI.1;)l(SI:lIZI(11'p.Il:lI,1d\'I\dOlJUf.1/1.//

SI1U.l;l;)4,1.'u.-'¡\(lll�-II;l\\S!dIlOJ'j.1111....n41

'SPOlIPlUlIJ:1pOllllIl!,"p.l)I:t1PS.l.\U!1I.1.lt.l",l:ll'<i1ll1.1;1

S:'¡.L\T11.)'IVI.I.I.I.S}¡:'!.I,,'\1:'Il'\us..I(1�(JI,I..!]}!.)s:.1(r'n!

4"'"
Id;),l

;).111l'

S!sr

lJ1"l
1I1

1'�.J!ll

'):l){s'

pll"I

'14")1

"41.1'

¡t:JOJ

.ltlJJC

�';l':1

'LI'c

jU!"':>

DlfJ!.IJ

,(J;),\l

mpuJ

'Z1¡\•

'(�gfJ

'"P'4'

S)ln!l..!

p:1pJ()

SH::JJ;)1

mua.l,)

1.1)(Sl:l..

P''''«(
J:>dun

'41.1"
D)1I1:1

,ip�!1

.m.JoJjJ

'IJUIl!.

P�Slll(

's;l',1J

'41.1"1

J1lJOJ1:

olas)01

SlSÁ.10l

'S;l!,1J.

MO)){J!,

JOlUa:

'J;)'\;),\\I

p¡n<t11!



'"
\\: FoISS:\ER.

ciliatufl'. Brush [wo Of thrl'l'-[O\\'cd, ronSiSls (11"

highly spl'riali/cd. vasc-shapcd dlia . .Iankowski

IllcntioJl(..'u a family Paraspathidiidac aifl'ady in

1975.llo\\'c\'cr. he providcd lhe llame onl)'. i.c. did

!lol rhar¡u.:ll'ril.c il. Thus. il is a nornl'n l1ul1um.

Ackllowlcdgcme 11 t s

Supportcd by ti grant frum thl'. Univcrsity (JI'

Sal/hurg. I woult.l likc lo thank Pror. J)r. Amlrl'

-1i.lUlm(md. difl'l'lo[ nI' lhe Station HinlogiYUl' Lit'

R()S(.'off (Franee). foe pf(widing \\'()rking facilitil'S.

ami I)r. Itl'migius (iciscr (Sal/hurg) roc aJvicl� un

llol11cnclaturc. 1 am also dccply illdchtcd lo Pror.

Dr. .lean Dragcs<.:o (Saint.Clérncnt-L1c-Rivicrc.

FraIlCl'). wilo slimulatl"lJ this rescarch. shmH.'u me

ho\\' to colkct sanu dliatcs. <tnd hclpl'U \\'ith

ialmratory organil.atioll. The tcchnical assistancc

uf Hrigittl' Musl'r. Dr. Eva Ilcrzo� ami Mag. Frie

Strohl is grl'atly apprcdatcu.

Litcrature Cited

r\�amalit..,". EG.• 196X. Materialson mnrpholngyof

sorne psamrnophilic (iliates 01' thl' ('aspian Sl'a.

Acla I'rolo:ool., (): 225-244 (illl{us,sianwith English

surnrnary).

Agamalic,'. F.G .• I !JXJ. CiJiales of Ihe Caspian .\'1'(1,

Taxonomy, eco{ogy. zoogeography. I.cningrau.

�auka. 232 p (in Russiall).

Ahulrn Luhcl. A .• E. J\J¡lrtíllcz :\Iurillu and R.

M.ayi!11 Estnl(lu. 19911. Manual uc ciliauos

psal1lofilns marinos y salohres Lie México. Univt'r­

,'idad Nacional /Iwónoma de ,\léx'-co, ('umll'rnO\ del

¡llsllrUlo c/c Uiología, 1): 1-17-1..

Augustill. JI .• \\: Fuissner ami 11. Adam. IIJX7.

lü'visioll nI" thl' gl'nera /Iei!l!',.;a. FrimYI'ma ami

üoc!liliop."!:" (Protozoa. ('iliophora). /lul/. Ur. ,\fus.

SlIl. lIist. (700/.). 52: 1l)7-22�.

Biel'11111:ka. l.. I C)().�. Die Protol.oenfauna in

Danl.iger BlIcht 11. I)ie Charakterislik ucr

Proto/()ell in unlersul'illl'll Biotopl'n dl'r Sl'ekllslc.

1'(JI.,kie/lrc!lu:m Ilydrohiol,. 11: 17-75.

BUlTor. A.C .• IC)XII. Spalial distrihutioll uf marilll'

l"ilialcs: miCf(l-l'l'{liogic ano hi<lgeographic aspects

(lf prnt%:l n crolo!..')'. 1. ¡'r%zool., 27: I O.U.

Burkm'sky. LV.• JtJ70. ('ilialcs 01' thl' sand ¡inoral

anu suhlittoral 01' Kalldalaksha (iulf (\Vhilc Sea)

amI lhe analysis 01' lht' fauna 01' hcnthic ciliatl's oí

othcr seas. Acta l)rOlo:oo{., 8: 1 H3.20 I (in Russian

with English summary).

Cm'lbs • .1.0.• 195X. Thl' syslcmatic posilion of

1\'('lIt/omicro//wrax dubillS. l'iliatl' with a uniquc

romhination 01' anatomical fl'alurl's. J. !'rt)/ozool.,

5: IX�-Il).�.

Co.-liss . .1.0 .. ItJ79. Fht' ('ilia/I'£! /'roloZot/.

('/utracleriza/Íoll, ('las.újlcalÍo!l ami (;uid.. 10 1111'

Ij/erawre. SCl"ClIld ed. Pcrgamon Press. nxronJ.

Ncw York. 'IÓhllll0. Syonc.y, !'aris, I-"rankfurt.

�55 p.

Cz.,pik. ,\. ami A. Jordan. ItJ76. Ll'S eiliés

psarnmophilcs de la Illl'r Ilaltiqlll' au\. cl1\"irons dt'

( illalÍsk. Ada I'ro/nzoo/.. J 5": 423-446.

Derollx. G .• ItJl).J. Sous-dasse des Nassulia

.Iankmvski. 1967. Traile /.o%git', 2(2): 5S5-600.

Dch:he,-a. R.n .• 11)t)2. Prlllozoa. Ciliophura,

('u/alt)gi 1'(/ulltlt' Nulgaricae, 1: 1-13).

Dragest.'u • .J •• 1')6U. Cil¡l's mésopsammiqlll:s

littorau\.. Systématiquc, morphologic. écologit'.

Jj-m, Stn ¡¡¡o/. UoscojJ (NS. J. 12: 1-.\56.

Dnl�est.'n• .J .• 196.'. ('{lmplémcnts a la olllnaissalll'c

ucs ciliés mésopsammiqllcs dl' Roscoff. 1.

Ilololrichcs. 11. Ilélérotril:hcs. Cah. Hiol. ,\feu:, -1:

l) 1-1 I'} a11l1 251-275.

DrageS('H. J .. (tJ65. ('iliés méopsarnmiqlles

d'Afriqm.' Iloirc. Cah. /Jio/. ,\far.. ó: 3)7-399.

Oragcst..u. .I. ami A. Dragcsl.... Kernéis. IlJXfJ. Cilit:s

lihrl's dc l'Afrique interlnlpica)c. "tlll/U' trtJ/ÚC(//f',

26: 1-559.

Eherlmrd. L. lXfJ2. í'.Wl..'itl' AhhancJlun!!- üher cJil'

InfllsOril'I1\\'l'It. Pro�Jfammdcr Ilcr/.ogl. U,'alscllllle

zu Cohw].: (Fasll'r IK(2): 1-26.

Ellgelmann. T.\\'.• 18(,2. Zur Nahlf!!l'schichtl' l.1l'r

Infusionsthicrc. Z. w¡ss, /.001., 11: _,47-39."

Fallnf.FI'cmiet. E .• (1)51. '('he marine sand-dwclling

riliatcs 01" ('apl' ('ou. Nio/. /lul/. mm: hiol. tan.,

1I"ml.. JI,,/,'. 100: 5'}-711.

Fendlel. T.• II)()R. Thc ccology nf marine

micruhenthos 11. Thc food uf marine hcnthic

,,¡Iiales. (}phelia. 5: 7.\-121.



!<EllESCRIPTIO:--J UF s( );\.tE Il':TEI<STITI:\I.l 'II.IATES

ttoral

Sea)

tl'S 01'

Fendlcl. T.• 1969. The cl'()logy 01' marinl�

microhenthos IV, Slrlll,.:ture ami functioll 01' the

hcnthicecosystelll, itsdll'mical anu physical factors

ami the microfauna cornmunitics wilh special

fl'fl'fellce to tlR' ciliatl'u protol.oa. Ophelia, ó: 1.1 K2.

�]e1d. P.• 11)55. ()n sorne marine psammohiotic

dliates from Dmhak (Nofway). \Vith remarks on a

mcthou h)r 4uantitatin' stuuics 01' micropsamnll.lIl.

VyIl ,\la):. Zoo/, 3: ."i.6:'.

Fui"ner. \\:. II)X". Inrraciliatur. Silhcrlinicnsystcm

und Biomctril' einigl'r ncucr und wcnig Ix'kannter

lerrcstriq:hcr. limnischcr unu rnarinCf Ciliaten

()trot%a: Ciliophura) aus uen Klassen

Kinctofragmi nophora. ('olpouca und

Polyhymcnophora ..\"Iupfla (I.inz). 12: 1-165.

Fni"mer. \\:. IlJX5. Morphologic uno Infraciliat ur

ocr (icnrra J/icrolllOrlLr und Slammeridium und

Kbssifikation dcr M inothuracina Jankowski. 1967

(Protol.oa: Ciliophora), /..001. Anz., 214: 33.:'3.

Foi,sner. \V.• IlJX7. Nellc tcrrestrische und

limllische ('iliaten (Proto/.o<l, Ciliophora) aus

(lstl'freich lIllU Ikutschlam.l. S/"Jt'r. Akad. JViss.

Irim. /1)5: 217.26H.

lsslan

H1 of

lIq Ul'

zoo/.,

'zoa.

o lhe

lord.

furt.

:iliés

ns dl'

sulia

Xl.

10ft!'

l]lIes

ogll'. Foissnel� \\:. ¡I)t) l. I \asic Iight ami scanning cJcct ron

microsL:opic mdhods rOl" taxonornic studies of

riliatcd pmtozoa. Europ. J. /'rolútlol., 27: 313.:nO.

rni, .. ner. \V.• 191)(,. Fallnislics. taxonorny ami

ccology 01' moss anu soil ciliates (Prolozo<l.

Ciliophora) fmm Antarctica. with ucscription uf

nl'W spedes, incluuing l'lt'uropliloides smilhi gen,

!l .. sp. n. ¿lela H'olozool., 35: 95-123.

rni,'m.... \\:. 11)1)7. Upuating the trachelocercius

U'iliophora. Karyorcliclca). IV. Transfer of

liucht'i(x't'n'a ('Illzi Kahl. 1927 h) lhe (iyrnnostomatea

as a nc\\' genus. Trache/olraclus gl'n. n.

(1Iclicllprormlontidac).Actll Prolozool., 36: 63-7.1..

Foi"i"iner. \\: ami J. Oragest.''U. 1996. Updating the

trarhl'(¡Kcrcius (Cili(lph()ra. Karyorelictea). 111.

Ih'ddinititln of the genera Tracheloct'rca

rhrl'nherg and .haehdoraphis Dragesco. anu

(,.'vnlution in trachcloccrl'iu ciliates. ¿Ireh,

/'rou.\"ft'nk.., I -l7: .0-91.

;¡lIlce

.1. 1.

11:, ..¡.:

q lIe s

'iliés

¡{"alt-.

r die

huIr

: ucr

;lIing

Lab.,
Flli"'"er. \\'. ami l. Fui, .. ner. 19NN. The fine

.;trurlurl' nI' Fu.\.cht'JÚllen-icola Bergcr el al.• 19�3

and a proposl.'d ne\\' c!assificatioll of the suhclass

Ilaptoria C'orliss, 1974 (C'i1iophora. I jtostomatea).

Irch. l'rotisl""k.. /35: 213.235.

ri nl'

lthic

,"

Fnis"IH.'I� \\:. A. Skogshul ami J.R. Pnltl. II)NX.

Morphulogy and infraciliature uf 'li"odziliop.\i.\'

miSlralú' n. sp.. tJt'lllf{olwlteria I'iridi"i (Frornelltel.

IS7(l) n. g.. n. comb.. and Stmhilidium IllCftSl1is n. sp.

(IJnlhll.(la. ('ili()phora). J. PrOlózool., 35: 4KlJ ...Jl)7.

Fuissncr. \\:. 11. Re�er ami lo: Knhmann. II)I).&'

'Ihxollomische lInu ükologischl' Rl'vision dcr

<'iliaten des Saprobiensystems.. Band 111:

llymenostomala. Prostomatida, Nassulida.

Inf(lrrnationshcrichte ues Ilaycr. /.and('saml('.\' fiir

H�L"iS('n"¡'1sc"afl, 1 /9-l: 1.:'i4R.

Foissner. \V.• 11. UerJ!;er. 11. HI.atten'r and F.

Kohmann. 191)5 .. 1�tx(ll1llrnischc unu (lk(lil)gisdll'

R<.�\'ision uer ('iliaten des Saprohicnsystems.. Ibnd

IV: (iyrnnostomatea, Loxodt'S. SUl.toria.

Informationsherichtc ucs Bayer. l.andt,.\"tIm/('s Ji"ir

lI'tLu"/l'';'1schaft. /11)5: \.5-l0.

Frt'st'nills. C .• IN58. Bcitrüge zur Kennlnis

mikroskopischer Organisrncn. Ahh. sl'nckellh.

naturforsch. (;(,s., 2: 211-242.

Harh\o.ig. E .• 11)73a. Die (,iliaten ues (;l'/.eill'll.

Samlstranucs uer Nordsceinscl Sylt 1. Systematik.

,\1ikrolallllll d('s A1('('res/Jod('Jls, 18: 3S:'-4:'�.

Hartwig. E •• 197Jh. Die (,iliaten des (il'zcill'll­

Sandstrandes dcr Norusccinscl Sylt 11. {)kologie.

¡\1ikrolmmad('s A4ef'!"('shodeJls, 2/: 1-171.

Harlwig E .• 1974. Vcrzeidmis uel" irn Bcrcidl der

dcutschcl1 Mccrl'sküstc an,bJCtrolTcnen intcrstiticlk-n

('¡Ijalen. Mili. lOo/. Mas. l/amI<" 7/: 7.21.

lIa ..h\oig. E .• 19NO. The rnarinl' intcrstitiall'iliatl's

01' Ikrrnuua with notes on thl'ir geographical

distrihution ami hahitat (l). {'ah. niol. mm:, 2/:

-lOI).-l-l1.

lIal.twig. E. and J.C. Jlarker. 1977. ()n tlll'

syslematics ami ccology 01' intcrstitial dliatl's of

sanu)' heachcs in North '''orkshirc .J. mm: hi(}I. /1.\\..

lf. l\.. 57: 735.760.

lIallsmann. K. ami K.K. Ped�� 197N. Microtuhuks

ami minofilarncnts as major cornpOlll'nts of a

phagol)'tic apparatus: the cytopharyngl'al haskl'(

of thl� ciliall' I'seudomicrolhorax duhiu.\'.

lJilJ"'I'fltialiOlI. ll: 157.\67.

lIi1Jer. S.A .• 191)] ... LJltrastruclure 01' IJrorodoll

(,iliophora. Prostomatida) 1. Snmatic cnrtcx ami

s()rnc. implications concerning kinl'tid l'\,()llItilln in

prostomatid and colpodid ciliates . ./. I�'uk.

Microhio/.• .jO: -l67.-lH6.



"'NI-O'!I

:()["/O/\'.II(UflI-doJn:1"(ll!JOllflql'll.llllldo!I!.»)

"UU:¡'.\Otl.11�r!J.l.nol')1I.)I!JIOpn.1Sd.llll"\I!UIl:.f,\\.1111:

.ltllU.l11IlIS�llll:IS.)pm:"qmo.)",\Oll"u.,li',\Oll'(�(hl

'141:)1)JJI'.IJ.UJlU/,UO/./I/,m./JO¡1f1,J\/,lll:!!!.);lll1JO

(U.11-':,(";lli!p.,,\!!Spll1!,)JI1)1!!I!JI:J.lU)'OM.I":\\'�lItlS

'U1-ti:�LI'OliPB.llsqV'SPI:.I1sqVpUl:

.1lUllIl:J'jOld'!l(0.lP:N"[(l(l/OlOJd'.ljUtl,)'}lIl11/\

",Ú/,h'itJ!.Ú¡J,1//J./I.1.'¡JI'"\"'.I.,,,J.'1",HI!.m.UJl/J(U.J!1lI,IU.WJllf

.\l,JN'SX(,I'lI!iI:.I'UplW.1.l(J.\US'V'H"U':'¡'1I1!lIIS

"i(Jt-L��:tI'11/1""\"\\"011/"l0hl

'U!.l(J0(Il:JOlldO!I!.)UIllI,'�lfd.)lllJllJlU.llS,\SOJ.WlU

\\.1\1V'IXhl'UU\'I'U'UIHI1�'H':"'lIlHUS

"(((.(l)J

:(H"hI-C:fhISJI:.1,\)1("\".1,'/101.\",.1,','1\'.l.)P"P/O�'1/.JII

'IlP11HJ.11.1!)IJ,1pl:lIm:.pu:>I!I\JU,)ll,1S!UOlIlU,llj

J,lpU0!tI:S!Ul:�Ü{)PU11jll11¡!,1Jj,1,\Trf,1"V'.llWU(.lH

'IlLS-LI�:�I"ltlO'l1l10Jd'r

'1'��1'Sl1!lI,1S.1J:IIJ/U/lMPSIJW'/l((J/mJ.U{/:lll.1!JIO!{}l(

�!1!.)11[1S,1]t:.1!l.10.1S;).l11p11JISl:Jllfl'NWd"V'.llFUd

"n"t-(,et

:}.',J/I."W.,,'.1.1lf/1/I111-'/I'/JIU'PI1J.lt.�fi'U.')',I.'Un-wtl.lv

Il!Jtll\lSU.!':I"/''SS!1\\'J,"lSSI!:\\plIIUjU,lISI.l)llU,11'Sil1:

1I.lLJ.)!Jl0.lIS1:�)punlf.lpOWlll.l."":'lI,lJ1:!I!.).lll,l!.1l01011

'11',l,1Sl1.1pP!11(,lSUlJ,1pSJ.)SSI:'\\IHIIlJiill.)IS!Df

:-,)1'I:UI1I::1JIl/.'()�(d"�).'II'PIUZ¡.ld

'¡JIff',1.\,�U,)�)'.1�.)1-1'jJ(l,l�)'.UI10(J

Im.'-/,p\.I.I.'O,"�/ÚI,"'J.111,"\"P"/)'¡¡tll":>f'P,WU�d

'l)(JL-fhlJ:00I".','S'11",)J'lH)!I!SlldUlll.1

PUl!,lJllpnJls'U(l!l'!(OSI'1.\"1J.IO//ItJ.U.IllWPU"\1

¡tlU01')1.1�S,llll!Jl(tlI.)LU;)ll.l.'IM,I',1.11I1!Jf

itll.�)lum11.1111!111.1JI1111')'1,'l�.lOqll():>f")I'M''1.''',)cl

'(lt)�'.HY:01'IJ.lJ:J'OI0I-''.'IWr/'S,llll!J!.1snlllp!.I]0loq

1I!S!S,lU,l;lo)1:1lI0ISJOS,xV\).'1qlUOS!SI:qdlU.lql!.'\\

'IJI/".UfO.IX,J(1PUll/1ll(o.JlIIJI:)'.m,IOlI/o./,J.JUlOlnI,J\1JO

'!",lll,lii'oqdJOlllpUl:¡\'j0I()lldlOl�'tLlJl")I'N''1.1'''(1

"ILI-O'II"JI"""lOS

',)'0./.1.""'U'l'\U11.y'I:P!.I0(:1JOIS1:0.1.I111l1.1lll.10

:-,11\:!I!.l,ltl!JI:WlInSun!11:.\.1.1Sq{)'Ln.I":i"')'l'lll:IO\j

'�'l)t-(l�t:�'I'U",I;Ü'I()/'.1U,./(/

'(t161'POWJ,ll\').\"lI.\.l1JlIJOIJ.J'1?!I!,1IIp

".lll:,l,)llll.1S.�U.l¡i(llIJJlllU1,1,1JnPIlJ1S'(,L(.I':l.'.lll!fl\!

"tll-I�:,e

'1°0/,J.'-"./11.\'"/1.1.')/'(S!OPI1I!.\I!JIlr>'\!o.J,)4,1111!1:S.1p

,.1l!!'!(l,\\111:.1..,'11'J.1",lJ.�!qJ110IS.l!lS"lIl1:l!JOSIl.lll!

.)unl:.!1:1JnsS.lLJ.1LllP,l}1'tU.!..�)'pom,I.11\:

'l'Nf-htf:1/(,(:II!.'S!'/O!l/,I,I;ur1.;)'ilpnlsp.l11:.\!pI:

LUOJ.I(I:JOlftlll!I!.)'l:0/010J¡f)S,lll:!(!.1tl.'\\1'l'�hl

1\1':)1"lH.I(�{.'pum!p!llmJSplWLl)�11Il1l:UlI,'iiu:1

Hll1./HIJXI)JOlIIO.U.I/\'JO.lJIl)l:!I!,ll:J.lU!pUl:

.\.'i0llllftl.lOl\!'U,(,)'.I;1I1S'!ll�>f�\\plm'}J'V�1"'1I1!,l'1

'�(¡L�h�L:,"/t"I()()Z'J''¡m,)'pllI:lpunol''\\,ll�',\1:\1

¡�'o'lPUI10WIqtl!l!0J.l!lU.'1l!!.n:UI.)lll.101"!I:OP.1lp

J,lllllU11S,)I':¡V'OL61�\.l'l,lWI:\\':'llllU:'UT.{....'1....wl

.�(J�-UlL:rt",,/'IJ'.\.\V'/oN:mw'J"(l)(lllSI1'i'irtV

1I!lIlI1OUL\ldJH.1U�J;)II!.\\,1ljlll!l:nlOltudpln::ll:jl':

�l!d(),"'sOJ.l!l�'fl)61•.\""I.....!')�\\':>fIUll!'UT"\'''''I,,,,wl

"'llle-I",1

:LZ(',\;:V):"'1\''Jo./U'Ioo/.'ol""d',";',\.llI[J',JlI�).',)

'SOI!:1',"'I!:1'loU'OJ!;)I!SI:JljI':JOI!IopSOI!I�IUlI:sd

Sllpl:!I!,lS('!�(V010JUS(IPllpn''':1'OUí1"M'l\''.l'!nl!�

'l):-::-:-I�l):or"/1(1IJ.UlI,',U'ml.J.I.ltOIl01/.)1'101

IJJI-'.',I1/,I,H.t(l:!JosnJllI)1:)I:!IL)J,lpO.lJ,)!l.1.1¡JUI!i\\

:11!0/010J.IJ.1pO;lJ.)!IJf1'�fúl"V'1(f1!�

'()�l)-(l(lr:!:;Z.'//(/'pIL/o'!./

'm"'.l/lo.I.IJ,,''r(1!!JOSIlJU1)In1:!I!,)J,lpO;)J.)!J.I"dlll!l\\

:(l�OZOIOJd.1;'1pO;lJ;l!IJf1'¡[61"V'1l1'!)I

'�M'-I�I:/Z"1/(/'I.J.ILf,I!./

'P/IJIlW/.HUd1I.,//.JI'UI1l/,Jl/Jl,�1..\tu!ll.lp.I.)�II1'�

l:q.1!J1°1°11'Z(1:!JOSIl.lllJ)1:11:!1!.)J,)PO,1.1;)!1J,li.IUI!,\\

:11:0/010.1.1J.11)(1.1J.l!IJ(l'lf61"V'lllI!�

"O�1-1

:.....'1'/1(///.UL/.JU.'''/lJWOI,o.ld/11111JI.�I.""II!,'w.J,'iIlV

'1(1:!JOS11.1l1l)l:ll:!I!,)J,lpO,1J.1!lJ,ldlll!t\\

:1l:%lOJdJ.1PO,1J.1!lJ(l'0[<.1"V'llll!�

,�.(I-tl�

:(,1"/('N(J,II'.\i1'/PIV'U,l11,11SJ,lSSI:.,\Vll:SJ,l{'1".lPI{)

.1;1p(l:ll:!I!.»)U;l!.!oSI1.1UI,l!<I'�¡lJl"V'Illl!�

'(Ul:!S""}1

U!)..IjU!U,)"1"ISU1'1°0'1,(pIlJ.1.'s}Jod,1.1.10S1,ll:.II:-'QV

:tU,1.Il:.l,\':>1.10.\\�l!J!lU,l!,lSJtlSIII1S,1.1llOSUO!SS,'1S

,l!,I!Il)'l!.1".I0IUllo.),)"'('P:I).\oq"I:P:U's'n:11/LZ

-()Z'd'/061'lIl"L{O(11J.100Ido.'!.l,)lUJlJ,ú/Jt/mj"oW"/V,\:\

.U,JII"'1//0'l1f.J"J\'l/(J.)"'�Lt,1':\\'V'!'I',H0'llW)'

(lII:!S�n}llInt�.f:rt.

':I;ÚIlIl.,1"/."/11'Joo:.{pl1Y'(I:JtlqlhI!I!.»)1:0/011ud

.111:q!.l.10lU,l)S.\S.'\\.111V'LI)(,I':\\'V'!'1S\\U"Illl!('

'Ill�:-()�t

:ot"IOIt/o.u.I/\''Y".',¡'{'SUO!SllpllO.1.1!l-1U,)'i'iol:\t¡d

pll1:X,llJo.lPU()'11(l:p!ll:molso.ld'I:Joqdo!I!.»)

1I0IJlJ,fO,'d.10,1Jnpl1.1lsl!Jlln'1!f(I(d"V'S'.J,"'II!II



'((�-U)t:OZ"JOtJ'.('.\'\?,U

-Z'111!lpSJ1:A\lIt}A'iillnq.....;imflJ.1pSIlI:1I.1!JOSn.llll

J.lqn1I.1tlllllll!JllqO.1H°OLfr{1"Y.!�S,"\ll!u�az.l,\\

"()!):II)1St.\(lINS:LOIt.\:mlll:lIl"jlllll....lstI"I""

:1::'0:1.\\.111.10S�1S(llltlll!PtI!)!!'1LJW"ljS!(0tl1I!)Ni

-�(:r'.';J!.Y".u,,:.'-Il�1I.fll,UW/!).úo.yz.\'ZIJ.'f'\ll'(�l):-:I

0111):-:1SJI:.1,\.1lHllU!Jllp�.;1l1l!pUI10JJnsplf1!.\\llSJllA\

U!p.ll.1.1I10.11�!J0snJu!.10.111'il0lul1lo»�9:-:(op19NI

LJ.Wl1ll'\\LJ.w,l!l<)>¡l)!'�r!;)!"\I�'l.SJllM,\\LJJAU1�¡-¡.11JlS(lds

\\�I>¡Z.)lllUl\.\\s!dS°1)�fr{1.oY'P'IS,\\U!lI�az.IA\

'(¡(l-Ull:,,'Z"/ooz%.ld'[

.(,J"\J':I'(»)lJ/m/¡rJd!>'1II11.'P!J/JIJJ,.\'.111l!IP:lW()IS(ll1lU'\�

.1LJlloX.l1Jo.l.1!11llUOS.1ll1.10;)JtlpnJ1S1lJlln'IH(d

'lIl��ulI')IonplH:SIll'�!II!A\.UOU"nO(]'SUW!II!,\\

:()(

'UlI:J

10II

'1'1":

llJ.l1�

.1UIll

'U!.11.

,\\:1U

:(,tI"

'1l1.11

J.lp1I

'��:-:I

�1!1!.1

:1'',IZ,

!I!JO!

U.1lP!

"11"'­

....1(1

1111:././

.S'()(-()(,:tl"¡OOZOJo.ld'(':llll!l'.1I'l�I!ISJ,1111!

.111!J'!UIIlJt)S!S:lU.ll1t)LJUJ()lUplW.1JI1PllJ1S:1J.i.�J!I/.fJ1JJ

1Ji/,)!-I/(1.J.\!(f°LLfJl'.10.1.109'J'YPUl!....U'.\\lII"Pt\\

(lll'l.

I(lu'

.1('O�)

'�L(

:J{{".YUN\?/o,ld.t,.,JV.JOl�.1J.IO)f,111:r.;!J011:PIU,lWlltl

;111!:1'..'\Oll'W(lllWl1,1P.I.I.lUIUW/.\''(ll)(íl':>1.'lill11.1,\\

,hl)�

(11SIS;

'111/-'.1.1

Sl...,)l]'�

'1tI-OL:66"-'fu,I/.\?/O.Id',/-uV'.11J0!1lIl:1SJ:)1I�.10JI

lI;'lSllJS(l0I"XJ;)P1I:l1'�!I!.);)!(I°f$(d':-1',.11U.1.\\

'l)�(.r:-:I:1"/oozo/O.Id'[.;lllPllUI:x.loll.1!J.1

S'.1(1.111!lll1!JHI:Jp:J!qtHlIWllSd�!I!-1'Js

'U,.�'U'1J.I,�f!JJ!dJ)dmpu/o.H"!({.tS61"I�'1ll!.lll'll

"O�.L>:9"J.'11"'/-"'1"qn-I

'.,,),\':wI\'o,YO.V,l,\'"lWth:flS;):"ll1nos'sPln:IS!U�ll4.1

I'l;)!UoJlqns(}IOlISn,{�nA}1[lHll.!1!10!l(Il:P!lSJ.1Ill!

;1l1!lnq;)lll.10S)J;'ldSll;1WOS°úL(d'Ol\!'!'fI1Z(lIlS

.IWJ.I.J

"(t1(,

s,llll.1,)1

"¡(I(J/

"".ll1ISIt

.)Ulllq

S':I.I.\Tn.l'1\"1.J.l.I.Sll:'I.I.1'\1:,11\(lS:I():\l1I.I.,ml.l�';:'I(r,nl


